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Amend. No dbi/ Date Amandment content and related clause Approval
- Ban hanh lan 01
- Issued for the 1% time
- Stra d6i ndi dung quy dinh, ban hanh 1an 02

2 18/04/2021 | . Editing the content of the process, issued for
the 2" time.

- Stra d6i ndi dung quy dinh, ban hanh 14n 03

3 15/12/2022 | . Editing the content of the process, issued for
the 3™ time.

1 10/05/2019

Sira d6i, bd sung VACI R7.1.03 Quy dinh vé
lién két chuén do luong, diéu 5.2. Chinh sich
ctia VACI vé lién két chudn do ludng cua két
qua do nhu sau:

Editing and supplementing VACI R7.1.03
Regulations on link measures, article 5.2.
VACI's policy on linked benchmark outcome
measures is as follows:

- Ap dung khoan 3a ILAC P10, bd sung muyc
e

4 01/02/2023

Ngay ban hanh/ Date: 01/9/2023 Lan ban hanh/ Reversion: 06 1721

\*\ 222 /o)

7000 VA 5 N0



Quy dinh vé tinh lién két chudn do luong
Regulation on metrological traceability of measurment results

VACIR7.1.03

- Apply account 3a ILAC P10, add section
522!

- Ap dung khoan 3b ILAC P10, bd sung myc
w hodk

- Apply 3b ILAC P10 account, plugin 5.2.3:

- 22/4/2023

Bo phy luc A va bién tap lai myc 5.2 (bao gdm
céc ndi dung cta phyc luc A ) ¢é dam bao phu
hop v6i ILAC P10 va 1am 3 chinh s4ch ap
dung c4c diém 3a) va 3b)

Remove Appendix A and re-edit section 5.2
(including the contents of Appendix A) to
ensure compliance with ILAC P10 and clarify
the policy applying points 3a) and 3b).

6 01/9/2023

Sira d6i ndi dung quy dinh, tich hop tai liéu
song ngit anh-viét, ban hanh 14n 6/

Editing content of regulation, intergrating
bilingual document, issued for 6™ time
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1. Muc dich

1. Purpose

Tai li¢u nay xdc dinh chinh séch cua Vién
Cong nhan chét lugng Vlet nam (sau day
goi 1a - VACI) lién quan dén viée duy tri
sy tin cdy ddi véi cc két quéa hiéu chuén,
thtr nghiém, gidm dinh dugc thuc hién bai
cdc phong thi nghiém va td chic giam
dinh dugc cong nhén va lién quan dén tinh
thdng nhét cua cac phép do thong qua thé
hién khé nang lién két chuin do ludng

This document defines the policy of the
Vietnam Institute of  Accreditation
(hereinafter — VACI) with regard to
maintaining confidence in results of
calibration, testing, inspections which are
performed by accredited laboratories and
inspection bodies and with regard to
uniformity of measurements through
demonstration of metrological traceability.

2. Pham vi 4p dung

2. Scope

Vién ban nay dugc ap dung tai Vién Cong
nhan Chét lugng Viét Nam va cic Phong
thi nghi¢ém, bao gom phong thir nghiém,
phong hi¢u chuin va phong xét nghiém Y
té va td chirc giam dinh (néu c6 lién quan)
dang ky cong nhén va dugc cong nhan
(sau ndy goi chung la Phong thi nghiém).

This document is applicable at the
Vietnam Institute of Accreditation and
labs, including testing, calibration labs,
medical labs and inspection body (if
relevant) are applicants for accreditation
and have been accredited (later called the
lab).

3. Tai ligu vién dén

3. Normative references

- ILAC P10-07:2020: Chinh sach cua
ILAC vé lién két chudn do ludng cua két
qua do.

- TCVN 6165-2009/ISO/IEC  Guide
99:2007/VIM 1993 : Tir vimg qubc té vé
do luong hoc - Khéi niém, thuat ngir
chung va co ban.

- TCVN ISO/IEC 17011:2017: Danh gia
su pht hop-Yéu cau chung ddi véi té chuc
cong nhan céc td chirc danh gia sy phu
hop

- TCVN ISO/IEC 17025:2017: Yéu céu
chung vé& nang lgyc cua phong thu
nghiém va hiéu chuin

- TCVN ISO/IEC 15189:2014: Phong thi
nghiém y té - Yéu clu v& chét luong va
nang lyc

- TCVN IS0 17034:2017: Yéu ciu chung
vé nang lyc ctia nha san xuét mau chudn.

- VACLQM va céc yéu ciu bd sung dé
cong nhdn cic linh vyc thir nghiém va
hiéu chudn (phu luc kém theo cua
VACILSR7.1.01-  VACLSR7.1.08 va

- ILAC P10-07:2020: ILAC Policy on
measurement metrological traceability of
measurement results.

- TCVN 6165-2009/ISO/IEC  Guide
99:2007/VIM 1993 International
vocabulary of metrology - Basic and general

concepts and associated terms.
- TCVN  ISO/EC 17011:2017:
Conformity assessment- general

requirements for accreditation bodies
accrediting conformity assessment bodies

- TCVN ISO/IEC 17025:2017: General

requirements for the competence of
testing and calibration labs

- TCVN ISO/IEC 15189:2014: Medical

lab- requirements for quality and
competence
- TCVN ISO 17034:2017: General

requirements for the competence of
reference material producers
- VACI’s Manual and supplementary

requirments for accreditation of testing
and calibration laboratories (Annex of

VACI.SR7.1.01- VACI.SR7.1.08 and
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VACI.SR.7.1.Md).

- ILAC-G24:2007 Huéng dan xac dinh
chu ky hiéu chuin phuong tién do.

VACIL.SR.7.1.Md).

- ILAC-G24:2007 Guidelines for the
determination of calibration intervals of
measuring instruments.

4. Thuft ngir - dinh nghia va chir viét
tat 1

4. Terms-definitions and abbreviation

Lién két chuin do lwdng

Tinh chit cua két qua do nho do6 két qua
c6 thé lién hé t6i moc quy chiéu thong qua
mdt chudi khong dut doan céc phép hi¢u
chuén dugc lap thanh tai liéu, moi phép
hiéu chuin déng gop vao d§ khong dam
bao do.

Chudi lién két chudn
Day cac chuén do ludong va céc phép higu

chuan dugc dung dé lién hé két qua do t6i
méc quy chiéu.

Lién két chuén do lwdng téi don vi do

Lién két chuén do ludng trong d6 mébe quy
chiéu 1a dinh nghla cua don vi do qua su
thé hién thyc té cua né.

VACI: Vién Cong nhan Chét lrgng Viét
Nam

PTN: Phong thi nghiém

ILAC: Hiép hoi Cong nhén Phong thi
nghiém quéc té

NMI: Vién Do ludng quéc gia

VMI (Vietnam Metrology Institute): Vién
Do ludng Viét Nam

CMC: Kha ning do va hiéu chuén
BIPM: Vin phong Cén do quéc té
CIPM: Uy ban Cén do qudc té

MRA: Théa thuén thira nhan 13n nhau
KCDB: D liéu so sanh chi chdt

JCTLM: Uy ban hop tac vé lién két chuén
d6i voi Phong thi nghiém y té

RM: Mau chuén
Vit liéu dam béo tinh ddng nhét va 6n

Metrological traceability

Property of a measurement result whereby
the result can be related to a reference
through a documented unbroken chain of
calibrations, each contributing to the
measurement uncertainty.

Metrological traceability chain

Sequence of measurement standards and
calibrations that is used to relate a
measurement result to a reference.

Metrological traceability to a
measurement unit
Metrological traceability ~where the

reference is the definition of a
measurement unit through its practical
realization

VACI: Vietnam Institute of Accreditation

PTN: Lab: Laboratory

ILAC: International
Accreditation Cooperation

NMI: National Metrology Institute
VMI: Vietnam Metrology Institute

Laboratory

CMC: Calibration
Capability

BIPM: International Bureau of Weights
and Measures

CIPM: International
Weight and Measure
MRA: Mutual Recognition Arrangement
KCDB: Key Comparison Database

JCTLM: Joint Committee for Traceability
in Laboratory Medicine

RM: Reference Material
Material, sufficiently homogeneous and

and Measurement

Committee for

Ngay ban hanh/ Date: 01/9/2023
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dinh dbi voi mot hodc mot sd thuoc tinh
dugc thiét 14p hogc phi hop dé st dung
trong qua trinh do

CRM: Méu chuén dugc chitng nhan

Vit liéu dugc ddc trung bdi qué trinh
chung nhan vé do luong d6i véi mot hogc
mot sd _thudc tinh, cung véi gidy chung
nhdn mau chuin cung cap gia tri cua thudc
tinh cy thé kém theo do khong dam bao do
va cong bd vé tinh lién két chudn.

RMP: Nha san xuit mau chuin

Don vi (t6 chirc hoic cong ty, nha nudc
hodc tu nhén) chju trach nhi¢m day du ve
viéc lap ké hoach va dleu hanh dy 4n, 4n
dinh va quyét dinh vé gia tri cuia thudc
tinh va d§ khong dam bao do kém theo;
chiu trach nhi¢m vé gia trj thudc tinh; va
ban hanh giy

PTP: Chuong trinh thir nghiém thanh thao

stable with respect to one or more
specified properties, which has been
established to be fit for its intended use in
a measurement process

CRM: Certified Reference Material

Reference material characterized by a
metrologically valid procedure for one or
more specified properties, accompanied
by a reference material certificate that
provides the value of the specified
property, its associated uncertainty, and a
statement of metrological traceability

RMP: Reference Material Producer

Body (organization or company, public or
private) that is fully responsible for project
planning and management; assignment of,
and decision on property values and
relevant uncertainties; authorization of
property values; and issuance of a
reference material certificate or other
statements for the reference materials it
produces.

PTP: Profiency Testing Program.

S. N§i dung

5. Content

5.1 Quy dinh chung

5.1 General

5.1.1 Céc Phong thi nghiém dang dé nghj
cong nhan va da dugc cong nhan phai
thiét lap va duy tri lién két chuén do luong
cho cac két qua do cta minh thong qua so
d lién két chuin dé chirng minh kha ning
lién két chuin cia Phong thi nghi¢m.

5.1.2 Té chirc duge cong nhan va de nghi
cong nhén phai thiét 14p tin suét hiéu
chuén céc chuin do ludng, phuong ti¢n do
¢6 anh huong dén két qua do, phu hop véi
huéng din néu trong ILAC-G24 (kem
theo tai Phy luc 1) va yéu cdu bd sung dé
cong nhan cic linh vyc thir nghiém va
hiéu chuin (phy luc kém theo cua
VACI.SR7.1.01- VACI.SR7.1.08 va
VACI.SR.7.1.Md.

5.1.1 The Labs are applying for
accreditation and accredited shall establish
and maintain metrological traceability for
their measurement results through a
traceability scheme to demonstrate the
metrological traceability ability of the
Labs.

5.1.2 Accredited bodies and applicants for
accreditation shall establish the frequency
of calibrations of standards, measuring
instruments that affect the measurement
result, in accordance with the guidance
given in ILAC-G24 and supplementary
requirments for accreditation of testing
and calibration laboratories (Annex of
VACI.SR7.1.01- VACI.SR7.1.08 and
VACI.SR.7.1.Md).

5.2 Chinh sach cia VACI vé lién két
chuin do lwong ciia két qua do

5.2 VACPs policy on metrological |
traceability |

Ngay ban hanh/ Date: 01/9/2023
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Céc phong thi nghiém cén phai thiét lap
lién két chudn do luong cho céac két qua do
ludng cia minh. Dé dam bao tinh lién két
chuan do ludng, thiét bi do phéi dugc hiéu
chuan béi:

- dich vu h1¢u chuén thudc ddi tugng cla
dénh gi4 déng ding (c6 nghia 14 pham vi
dich vu da tham gia ILAC MRA hoic
MRA khu vyc dugc ILAC thira nhén);
hodc

- dich vy hiéu chuin khong thude d01
tuong cua danh gia dong déng, theo d6 t&
chirc cin phai thyc hién céc bién phap bd
sung.

Lién két chuén do ludng ciing c6 thé duge
thiét 1ap thdng qua viéc str dung céac chét
chudn da duoc chung nhén hodc bang
cach khac v6i viéc st dung chit chuin
thich hop.

Dich vu hlgu chuan 1a doi twgng cia
danh gia dong dﬁng

Té chirc cung cip dich vu hi¢u chuin 13
ddi twong cua danh gia dong déng c6 thé
dugc lya chon béi mot trong hai td chirc
sau:

1) NMI c¢6 dich vy phu hgp v6i muc dich
da dinh c6 trong CIPM MRA. Céc dich vu
¢6 trong CIPM MRA c6 thé dugc tra ciu
tir BIPM KCDB bao gébm pham vi do va
d6 khong dam bao cho timg phép higu
chuén dugc liét ké.

2) Phong hiéu chudn dwgc cong nhén c6
dich vy pht hop véi muyc dich da dinh (tic
la pham vi cdng nhén bao gdm cac phép
hiéu chuén phu hop) va t6 chirc cong nhan
12 mot bén ky két ILAC MRA hoic MRA
khu vyuc duge ILAC thira nhan.

uu y: Cac phong higu chuén ¢6 thé thé
h1¢n rang dich vu ctia ho nim trong ILAC
MRA béng cach trinh bay trén gidy chung
nhén hiéu chuin dugc cép cho khach hang
mdt trong céc ndi dung sau:

- Déu két hop ILAC MRA;
- D4u cong nhan cia tb chire cong nhén.

establish
traceability for  their

measurement  results. To  ensure
measurement  traceability, measuring
equipment must be calibrated by:

- the calibration service is subject to peer
review (i.e. the scope of the service has
participated in the ILAC MRA or a
regional MRA recognized by ILAC); or

Laboratories need to
metrological

- calibration services are not subject to
peer review, for which the organization
needs to take additional measures.

Metrological traceability can also be
established through the use of certified
standards or otherwise with the use of
appropriate standards.

Calibration services are subject to peer
review

The organization providing calibration
services that is subject to peer review may
be selected by one of the following two
organizations:

1) NMI has a service fit for the intended
purpose contained in the CIPM MRA. The
services included in the CIPM MRA can
be looked up from the BIPM KCDB
including the measurement range and
uncertainty for each calibration listed.

2) An accredited calibration laboratory
whose services are fit for the intended
purpose (i.e. the scope of accreditation
includes appropriate calibrations) and the
accreditation body is a signatory to the
ILAC MRA or Regional MRA recognized
by ILAC.

Note: Calibration laboratories can
demonstrate that their services are covered
by the ILAC MRA by displaying on the
calibration certificate issued to the
customer one of the following:

- ILAC MRA combination mark;

- Accreditation seal of the accreditation

Ngay ban hanh/ Date: 01/9/2023
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Dich vu hi¢u chuan khong la doi tuong
ciia danh gia dong ding

Té chuc cung cap dich vu hiéu chuin
khong phai la ddi twgng cta danh gia dong
dang ¢6 thé duge lra chon boi mét trong
hai t6 chtrc sau:

3) NMI c¢6 dich vy phu hgp v6i muc dich
dd dinh nhung khéng c6 trong CIPM
MRA;

4) Phong hiéu chuan c6 dich vu phd hop
v0i myc dich da dinh nhung khong dugc
cong nhén.

Chi nén ap dung ty chon 3) hoic 4) khi
khong thé ap dung tay chon 1) hogc 2) cho
phép hiéu chudn cy thé.

Phuong 4n 3) hodc 4) duoc chon khong
phai luc nao ciing vi ly do kinh té va nhiéu
khi d6 la phuong 4n cudi cing.

Can phai hiéu rang viéc chon phuong én
3) hodc 4) s& doi hoi phong thi nghi¢m
phéi nd lyc chimg minh bing chimg vé
tinh lién két chuén do ludong cong bd va do
khong dam béao do cua (cac) dich vu hiéu
chudn duge chon. Bing chimg ndy sé
dugc VACI xem xét trong qud trinh danh
gia va qua trinh nay s& 1am kéo dai thém
thoi gian danh gia.

Béng ching thich hgp cho nang lyc ky
thuét cia phong thi nghi¢ém va kha nang
lién két chuan do luong dugc cong bd co
thé bao gom nhung khong gidi han bai
(céc chit s6 twong tmg véi cac didu khoan
cua ISO/IEC17025:2017):

« Hd so xé4c nhan gia tri sir dung phuong
phap hiéu chuan (7.2.2.4)

* Thu tuc udc lugng do khdng dam bao do
(7.6)

* Tai li¢u va ho so vé lién két chuén do
ludng cia két qua do (6 5)

» Tai liéu va hd so vé dam béo gid tri st
dung ctia két qua (7.7)

« Tai liéu va hd so vé nidng luc nhan su
(6.2)

organization.

Calibration services are not subject to
peer review

The organization providing calibration
services that is not subject to peer review
may be selected by either of the following
organizations:

3) NMI has a service that is fit for its

intended purpose but is not included in the
CIPM MRA;

4) Calibration laboratories have services
suitable for the intended purpose but are
not accredited.

Option 3) or 4) should only be applied
when option 1) or 2) cannot be applied for
a specific calibration.

Option 3) or 4) is not always chosen for
economic reasons and is often the last
option.

It should be understood that choosing
option 3) or 4) will require the laboratory
to endeavor to demonstrate evidence of
the claimed metrological traceability and
measurement uncertainty of the calibration
service(s) provided. select. This evidence
will be considered by VACI during the
assessment process and this process will
add to the assessment time.

Appropriate evidence of the laboratory's
technical competence and  stated
metrological traceability may include but
is not limited to (digits corresponding to
the terms of ISO/IEC17025:2017) :

* Documentation confirming the use of the
calibration method (7.2.2.4)

* Procedure for estimating measurement
uncertainty (7.6)

* Documents and records on metrological
traceability of measurement results (6.5)

* Documents and records ensuring the
validity of results (7.7)

* Documents and records on human
resource capacity (6.2)

Ngay ban hanh/ Date: 01/9/2023
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* Tai liéu va ho so vé co & vat chét va diu
ki¢n moi truong (6.3)

» Cac danh gi4 phong hidu chuin (6.6 va
3.8)

Trong thuc té, cac phong thi nghiém can
phai dénh gia td chirc cung cap dich vy
hiéu chuén twong tu nhu hoat dong danh
gia dugc thyc hién béi t6 chirc cdng nhén
14 bén ky két ILAC MRA hosic MRA khu
vuc duge ILAC thira nhan.

Péi voi phuong tién do khoéng c6 éanh
hudng dang ké dén do6 chinh xéc hogc gia
tri cua ket qua thuar nghiém, hi¢u chuén
hodc 14y méu, tinh lién két chudn do luong
dugc dam bao bang cach thyc hién kiém
dinh hodc hiéu chuén tai cac t6 chirc néu
tai dlem 3) hoic 4) ciia didu nay, va phai
1a tb chuc da ding ky hoat dong cung cap
dich vu kiém dinh, hiéu chuin, tht
nghi¢m phuong tién do, chudn do ludong
theo Nghi dinh s6 105/2016/ND-CP.

* Documents and records on physical
mechanics and environmental conditions

(6.3)
* Calibration laboratory assessments (6.6

and 8.8)

In practice, laboratories need to audit the
organization providing calibration services
similar to the audit performed by an
accreditation body that is a signatory to
the ILAC MRA or a regional MRA
recognized by ILAC.

For measuring instruments that do not
have a significant effect on the accuracy
or validity of the test, calibration or
sampling results, metrological traceability
is assured by performing verification or
calibration at organization mentioned in
point 3) or 4) of this article, and must be
an organization registered to provide
inspection, calibration and testing services
of measuring instruments and
measurement  standards according to
Decree No. 105/2016/ND-CP.

5.3 Chinh sach cia VACI vé tmh lién
két chuin do lu'O'ng dqurc cung cap béi
cac nha sian xuit miu chuin

5.3 VACI policy on metrological
traceability provided by reference
material manufacturers

5.3.1 Chinh sach cua VACI ve tinh lién
két chuin do lu(mg dugc cung cip bai céc
nha san xudt miu chudn (RMPs) thong
qua miu chuan dugc chimg nhén (CRMs)
la céc gid tri dugc an dinh cho CRMs
dugc coi 12 lién két chudn do luong khi:

a) CRMs dugc ché tao boi NMIs ¢6
linh vyc va pham vi dich vu trong BIPM
KCDB.

b)  CRMs duge ché tao béi RMP da
duogc cong nhan va tb chirc cong nhan da
tham gia ILAC MRA hoidc MRA Khu vuc
dugc cong nhan bdi ILAC.

¢)  Gia tri ching nhan dwoc 4n dinh
cho CRMs c¢6 trong Co s¢ dir li€u cua
JCTLM.

5.3.2 Khi lién két chudn do luong t6i SI
khong the thyc hién dugc vé mat ky thuat
thi phong thi nghiém dugc cong nhén

53.1 VACI policy on metrological
traceability provided by reference material
manufacturers (RMPs) through certified
reference materials (CRMs) is that the
values assigned to CRMs are considered
to be relevant metrological results when:
a) CRMs were founded by VMI, or by
NMIs with fields and service scope in
BIPM KCDB.

b) CRMs were produced by accredited
RMP and Accreditation Body is covered
by the ILAC Arrangement or by Regional
Arrangements recognised by ILAC.

c) Certification values assigned to
CRMs are available in the JCTLM
Database.

5.3.2 When metrological traceability to-SI
is not technically be possible, the
accredited laboratory shall:

Ngay ban hanh/ Date: 01/9/2023
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phai:

- Sur dung gi4 tri dugc chimg nhan hodc
CRMs dugc cung cap bdi RMP ¢6 ning
lyc (RMP dugc cong nhin theo TCVN
ISO 17034).

- Ghi lai két qua so sanh thich hop téi cac
thu tuc do quy chiéu, phuong phép cu thé,
hodc céc tiéu chuin da duoc dong thuén
réing, céc két qua d6 da dugc mo ta rd rang
va dugc chép nhan dé cung cép két qua do
phu hop véi muc dich st dung. Bing
chimg so sdnh d6 phai dugc ddnh gia boi
tb chire cong nhan.

Chu thich:

- Khi lién két chudn do lwong toi mot don
vi SI la khong phit hop hodc khong thé thi
can phdi chon mét mbu  chudn
(measurana’) xdc djnh. Viée thiét ldp lién
két chuén do lwong bao gom chirng minh
tinh twong duong cua ddc tinh duwge do va
S0 sdnh két qua véi méu chudn da dinh.
Viéc so sdnh duoc thiét lgp bing cdch
dam bdo rdng cdc thi tuc do da duoc xde
nhdn gia tri sir dung/kzem tra xdc nhdn
mot cdch ding ddin, rang phuong tién do
du'qc hzeu chuén mot cdch phu hop va
rdng diéu kién do (diéu kién moi tru'O'ng)
duoc kiém sodt thich hop dé cho két qud
tin cgy.

- Cdc mdu thir con du thuong cé thé duwoc
s dung cho cdc nha cung cd'p dich vu thw
nghzem thanh thao. Céan kzém tra xem nha
cung cap PTP cé thé cung cdp thém thong
tin vé do on dinh dé chung minh sw on
dinh lién tyc cua gid tri ddc tinh va chat
nén cia mau thir hay khong Néu diéu nay
khong the dwgc cung cdp, viéc st dung
cde mdu thir nay khong dwoc coi la dam
bdo tinh hiéu luc cia két qua.

- Use the certified value or CRMs
provided by competent RMP ( RMP
accredited according to TCVN ISO
17034); or

- Document the results of a suitable
comparison to reference measurement
procedures, specified methods, or
consensus standards that are clearly
described and accepted to as providing
measurement results fit for their intended
use. Evidence of this comparison shall be
assessed by accreditation body.

Note:

- when metrological traceability to SI unit
is inappropriate or impossible, it is
necessary to choose a defined RM
(measurand). Establishing metrological
traceability therefor both the proof of
identify of the property measured and thr
comparision of the results to an
appropriate  stated  reference .The
comparison is established by ensuring the
measurement procedures are properly
validated/ verified that the measuring
equipments properly calibrated and that
conditions of measurement (such as
environment  conditions) are under
sufficient controlled to provide reliable
results.

- Surplus test materials are often available
Jrom proficiency testing (PT) providers. It
should be checked whether the PT
provider can provide additional stability
information to demonstrate the ongoing
stability of the property value and matrix
of the test material. If this cannot be
provided, these test materials should not
be considered as an alternative way to
ensure the validity of results.

5.4 Kiém dinh, hi¢u chun ndi bd

5.4 Internal verification and internal
calibration

Céc PTN c6 thé chimg minh tinh lién két
chudn do ludng bing cach tu kiém dinh,

Labs can demonstrate the metrological
traceability of metrological standards by
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hiéu chuan cac thiét bj lién quan dén phép
thiw/hi¢u chuan trong pham vi cong nhdn
néu dép Ung céc yéu cau sau;

e Codu chuan do luong, thiét bi dép g
yéu cdu vé lién két chuén do ludng quy
dinh tai 5.2.

e C6 phuong phép kiém dinh/hiéu chuin,
phuong phap tinh toan do khong dam bao
do;

* Dap img day du cac yeu cdu vé co s&
vat chit va didu kién moi truong quy dinh
trong phuong phép kiém dinh/hiéu chuén;

¢ Nhan vién kiém dlnh/hlf;u chuan duge
dao tao va co du ky nang can thiét dé thyc
hién kiém dinh, hiéu chuén;

e Trong qué trinh dénh gid tai chd,
chuyén gia ky thudt chuyén nganh cua
VACI s€ danh gia nang luc thye hi¢n kiém
dinh, hi¢u chudn néi b cia PTN dé VACI
xem xét chap nhan céc két qua kiém
dinh/hiéu chuén ndi bd cia PTN,

internal verification and calibration of the
equipments related to the tests or

calibration in accreditation scope if they
can meet the following requirements:

e Having sufficient measurement
standards and equipments are meeting
requirements on metrological traceability
as prescribed in 5.2.

e Verification/calibration methods and
evaluation methods of the measurement
uncertainty are available and appropriate;

e Accomodation and environment are
fully meet the requirements of
verification/calibration methods;

e Verification/calibration staff are trained
and  skilfull needed to perform
verification/calibration activities;

e During on-site assessment, VACI’s
specialized technical experts will conduct
an assessment of Lab’s competence in
internall verification/calibration to give
VACI evidences for acceptance of
internall verification/calibration results of
the Labs.
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PHU LUC 1
(Ap dyng hoan toan ILAC-G24:2007)
Hwéng din xac dinh chu ky hiéu chuin phwong tién do

APPENDIX 1

(Completely applies ILAC-G24:2007) Guidelines for determining instrument
calibration cycles

Mé diu

Preamble

Tai liéu huéng dan nay 1a ban sira dbi cua
OIML D 10. N6 dugc soan thao bdi ILAC
(Hiép hoi cong nhan phong thi nghiém
quoc te) va OIML (T4 chuc do luong phap
dinh qudc té).

Quan trong la:

« Céc td chuc cong nhén khong c6 trach
nhiém phai chi din cho cac phong thi
nghiém céach diéu hanh hoat dong kinh
doanh cua ho.

 Médi phong thi nghiém c6 trach nhiém
lya chon thyc hién bét ky hodc khong ap
dung bt ky phuong phép nao duge mé ta
trong tai liéu nay dua trén nhu céu riéng
va danh gid rii ro cua ting phong thi
nghié¢m.

* Phong thi nghiém ciing ¢6 trach nhiém
dénh gid hi¢u qua cta phuong phip ma
phong thir nghiém lya chon dé thuc hién
va chju trach nhi¢m vé hau qué cua cac
quyét dinh dugc thyc hién do phuong
phép da chon.

This manual is a revision of OIML D 10.
It was prepared by ILAC (International
Association for Laboratory Accreditation)
and OIML (International Organization for
Regulatory Metrology).

Important is:

* Accreditation bodies are not obligated to
instruct laboratories on how to run their
business.

* It is each laboratory's responsibility to
choose whether or not to adopt any of the
methods described herein based on their
individual needs and risk assessment.

* The laboratory is also responsible for
evaluating the effectiveness of the method
it chooses to implement and is responsible
for the consequences of decisions made as
a result of the chosen method.

Muc dich

Purpose

Muc dich cia tai liéu ndy 1a cung cép cho
cac phong thi nghiém, dic biét _trong khi
thiét lap chucmg trinh hiéu chuén cia ho,
huéng dan vé cich x4c dinh chu ky hiéu
chuan. Tai liéu nay xac dinh va mé ta cac
phuong phép sén c6 va dugc biét dén dé
déanh gia chu ky hiéu chuén.

The purpose of this document is to
provide laboratories, particularly while
setting up their calibration programme,
with guidance on how to determine the
calibration  period. This  document
identifies and describes available and
known methods for evaluating calibration
cycles.

1. Gi6i thigu

1. Introduction

Khia canh quan trong dé duy tri kha ning
cua phong thi nghi¢m trong vi¢c dua ra
céc ket qua do tin cdy va dam bao tinh lién

An important aspect of maintaining a
laboratory's ability to provide reliable
measurement results and to ensure
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két chuan la viéc xac dinh khoang thoi
gian toi da cho phép gilra céc lan hi¢u
chuén lién tiép (hi¢u chuén lai) cta chuén
chinh hogc chuin céng tic va phuong ti¢n
do dugc st dung. Cac chuén quéc té khac
nhau ¢ tinh dén khia canh nay, vi du:

ISO/IEC 17025:2005 [1] c6 céc yéu clu
sau:

Piéu 5.5.2: “Cdc chuwong trinh hiéu chudn
phdi dugc thiét lgp cho cdc dai lu'o’ng
hodc gta tri chinh ciia thiét bi ma cadc dac
tinh nay c6 anh huéng déng ké dén két

29

qua”.

Diéu 5.5.8: "Bdt cir khi ndo cé thé, tdt cd
cdc thiét bi dudi su kzem sodt cua phong
thi nghiém va yéu cdu dwoc hiéu chudn
phdi dwoc ddn nhdn, ma héa hodc nhdn
dang khac d@é chi ra trang thdi hleu chuan
bao gom dit liéu khi hiéu chudn ldn cudi
va ngay hodc tiéu chi khong con gid tri st
dung két qua hzeu chudn"

Piéu 5.6.1 “Tat ca cdc thiét bi dwoc sw
dung dé thir nghiém va/hodc hiéu chudan,
bao gém ca thiét bi cho cdc phép do phu
vi du doi véi diéu kién moi truong) cé
dnh hwéng dang ké dén d¢ chinh xdc hodc
higu lwc cua két _qua thir nghiém, hiéu
chudn hodc lay mau phaz dwoc hiéu chudn
trudc khi dwa vao s dung. Cdc phong thi
nghiém phai c6 mét chuwong trinh va thu
tuc dwoc thiét lap dé hiéu chudn thiét bi
cua minh. ”

Luwu y: Mot churong trinh nhu vdy phadi bao
gom hé thong lwa chon, su dung, hi¢u
chudn, kiém tra, kiém sodt va duy tri cdc
chudn do luong, cdc vat liéu chudn duoc
st dung lam chudn do luong, phwong tién
do va thiét bj thir nghiém duwgc sir dung daé
thuwe hién cdc phép thir va hiéu chudn.

I1SO 9001:2000 [10] ¢6 yéu ciu:
Diéu 7.6: “Khi can thiét dé dim bao két
qua co gid tri, thiét bj do phai:

a) duoc hiéu chuan hodc kiém tra xdc

traceability is the determination of the
maximum allowable time interval between
successive calibrations (effectiveness).
recalibration) of the primary or working
standard and the measuring instrument
used. Various international standards take
this into account, for example:

ISO/IEC 17025:2005 [1] has the following
requirements:

Clause 5.5.2: “Calibration programs shall
be established for the principal quantities
or values of the instrument whose

characteristics  have a  significant
influence on the results”.
Clause 5.5.8: "Whenever possible, all

equipment under laboratory control and
required to be calibrated shall be labeled,
coded or otherwise identified to indicate
the calibration status. , including data
when last calibrated and date or criterion
no longer valid using calibration results".

Clause 5.6.1 “All equipment used for
testing and/or calibration, including
equipment for auxiliary measurements
(e.g. for environmental conditions) that
have a significant effect on accuracy The
accuracy or validity of test, calibration or
sampling results must be calibrated before
being put into service. Laboratories must
have an established program and
procedure for the calibration of their
equipment. "

Note: Such a program must include a
system for selecting, using, calibrating,
checking, controlling and maintaining
metrological standards, reference
materials to be used as measurement
standards, and measuring instruments.
and test equipment used to perform the
tests and calibrations.

ISO 9001:2000 [10] requires:

Clause 7.6: “When necessary to ensure
valid results, the measuring equipment
shall:

a) calibrated or verified at specified

Ngay ban hanh/ Date: 01/9/2023

Lan ban hanh/ Reversion: 06

12/21




Quy dinh vé tinh lién két chudn do luong

Regulation on metrological traceability of measurment results

VACIR7.1.03

nhdn theo cdc khoang thoi gian quy dinh,

hodc truéc khi sir dung, bang cdc chudn
do luong duwgc lién két 10i cdc chuan do
luomg quéc té hodc quéc gia; néu khong
cé cde chudn nay thi phdi ghi lai co so
dwoc sir dung d@é hiéu chudn hodc kiém tra
xdc nhdn”.

Luu y: Tai liéu nay tdp trung vao viéc xdc
dinh khoang thoi gian hiéu chudn cia cdc
phwong tién do. Cdc phu'O'ng phdp duoc
mé a ciing cé thé dwoc sir dung theo cdch
thich hop d6i véi cdc chudn chinh, chudn
cong tdc, v.v., thuc pham vi kiém sodt
cua phong thi nghiém.

Dé phu hop véi thuat ngit cia VIM [11],

thuat ngir "phuong ti¢n do" dugc sir dung
thay cho "thiét bi do" trong tai li¢u nay.

Muc dich chung cua viéc hiéu chuén dinh
ky la dé:

* cai thién viéc udc lugng do 1éch gitra gia
tri chuén va gia tri thu duge khi sir dung
phuong tig¢n do, va do khong dam bao do
do ¢6 d9 léch nay, ta1 thoi diém thiét bi
dugc sir dung thuc té;

* ddm bao do khong dam bao do c6 thé dat
duoc v6i phuong tién do; va

* xdc nhan xem c6 hay khong bit ky sy
thay ddi nao débi v6i phuong tién do c6 the
gy nghi ngo vé két qua dugc cung cip
trong khoédng thoi gian da qua.

Mot trong nhung quyét dinh quan trong
nhét lién quan dén hiéu chuén 14 “khi nao
thi thuc hién” va “bao lau th1 thue hién”.
Mot s6 lugng 16n céc yéu t6 anh hudng
dén khoang thoi gian cho phép giira cac
ldn hiéu chudn va phai dugc phong thi
nghlcm tinh dén. Céc yéu tb quan trong
nhit la:

* d§ khong dam bao do do phong thi
nghiém yéu ciu hodc cong bd;

* ri ro cua phuong tién do vuot quéa gi6i
han sai s6 cho phép 16n nhat khi str dung;

intervals, or prior to use, by metrological
Standards  linked to  national or
international metrological standards; if
these standards are not available, the

basis used for calibration or verification
shall be recorded.

Note:  This  document focuses on
determining the calibration interval of
measuring instruments. The methods
described may also be used in a manner
appropriate  for  primary standards,
working  standards, etc., within the
laboratory's control.

In keeping with VIM [11] terminology,
the term "measuring device" is used
instead of "measuring device" in this
document.

The general
calibration is to:

* improve the estimation of the deviation
between the reference value and the value
obtained using the measuring instrument,
and the measurement uncertainty due to
this deviation, at the time the instrument is
actually used;

* ensure that measurement uncertainty can
be achieved with the measuring
instrument; and

* confirm whether or not there have been
any changes to the measuring instrument
that could cast doubt on the results
provided in the past time period.

One of the most important decisions
regarding calibration is “when to do it”
and “how often to do it”. A large number
of factors affect the time allowed between
calibrations and must be taken into
account by the laboratory. The most
important factors are:

purpose of periodic

» the uncertainty required or stated by the
laboratory;

* the risk of the measuring instrument
exceeding the maximum allowable error
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* chi phi hi¢u chinh cén thiét khi phat hién
phuong tién do khong phu hop trong mot
thoi gian dai;

* loai phuong tién do:

* xu hudng bi mai mon va troi;

« khuyén nghi ctia nha san Xudt;

* mirc do va sy khic nghiét cia viéc sir
dung;

* diéu kién méi truong (diéu kién khi hau,
rung ddng, birc xa ion hda, v.v.);

* Xu huéng cia dir ligu thu duge tir hd so
hiéu chuén truéc do;

* hd 50 béo tri va bao dudng;
* tan sudt kiém tra chéo so véi cac chudn
chinh hodc phuong tién do khac;

* tAn sudt va chét luong kiém tra giira ky
trong thoi gian cho;

* xép d& va rui ro trong véan chuyén; va

* mirc do ma nhén sy st dung duge dao
tao.

Mic du thong thuong khong thé bo qua
chi phi hiéu chudn khi x4c dinh chu ky
hiéu chuén, d6 khéng dam bao do hodc rui
ro cao hon d6i véi chét lugng phép do va
dich vu phat sinh do chu ky dai hon c6 thé
duoc glam nhe so véi chi phi hiéu chudn
c6 thé 1a cao.

Qua trinh x4c dinh chu ky hiéu chuén 1a
mot qua trinh toan hoc va théng ké phuc
tap doi hoi dir ligu chinh x4c va ddy du
dugc xéc dinh trong qua trinh hi¢u chuin.
Duong nhu khéng c6 thuc té t6t nhat va
duy nhét nao dugc 4p dung phd bién dé
thiét lap va dleu chinh chu ky hi¢u chuén.
Vi vdy c6 nhu cdu hiu r5 hon vé viée xéc
dinh chu ky hiéu chuin. Vi 'khong ¢6
phuong phép ly tuong duy nhit nao phu
hgp cho tat ca cac phuong tién do nén mot
s0 phuong phap don gian hon dé xac dinh
va xem xét chu ky hiéu chuin va sy phu

limits when in use;

* the cost of correction required when a
measuring instrument is found to be
unsuitable over a long period of time;

* type of measuring instrument;

* tendency to wear and drift;

* manufacturer's recommendations;
* the degree and severity of use;

* environmental conditions (climate
conditions, vibrations, ionizing radiation,
etc.);

* trend of data obtained from previous
calibration records;

* maintenance and servicing records;

* frequency of cross-checking against
major standards or other means of
measurement;

* frequency and quality of midterm checks
in the meantime;

* handling and transportation risks; and

* the extent to which personnel employed
are trained.

Although  signal standards cannot
normally be ignored when determining
any standard, the measurement uncertainty
or risk is higher for the allowed quality
measure and the detection service
performs long cycles. may be reduced
more leniently because cost standards may
be high.

The process of determining the calibration
period is a complex mathematical and
statistical process that requires accurate
and complete data to be determined during
the calibration process. There appears to
be no single, universally applicable best
practice for setting and adjusting
calibration cycles. Therefore, there is a
need to  better understand the
determination of calibration intervals.
Since there is no single ideal method
suitable for all measuring instruments,
some simpler methods for determining
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hop cua cic phuong phép d6 déi véi cac
loai phuong tién do khic nhau dugc dé
cgp trong tai li¢u nay. Cac phuong phap
da dugc xuét ban trong céc tiéu chuén cu
thé (vi dy: [2]), hodc béi cdc & chir ky
thudt c6 uy tin (vi du: [5], [6], [7]), hoac
trén céac tap chi khoa hoc ¢6 lién quan.

Céc phuong phéap nay c6 thé duoc sir dung
dé lya chon ban du chu ky hiéu chuén va
diéu chinh lai cdc chu ky nay trén co s&
kinh nghiém. Céc phu'ong phép do phong
thi nghiém phat trién hodic cac phuong
phap dugc phong thi nghiém é&p dung ciing
6 thé dugc sir dung néu chung phu hop
va dugc xdc nhén gia tri stir dung.

Phong thi nghiém phai Iya chon cic
phuong phép thich hgp va lap thanh vin
ban nhing phuong phép da sir dung. Két
qua hiéu chuan phai duoc thu thap dudi
dang dir ligu c6 tinh ljch s, dé lam co s&
cho cac quyet dinh trong tuong lai cho chu
ky hiéu chun thiét bi.

Ngoai chu ky hiéu chuan dd xé4c dinh,
phong thi nghi¢m cdn c6 mot hé thong
thich hop dé dam bao tinh trang hoat dong
va hiéu chuén thich hop ctia cic chuén va
phuong tién do dugc sur dung gifta céc lan
hiéu chuén (xem Pidu 5.5.10 va 5.6.3.3
cua ISO /IEC 17025: 2005).

and reviewing calibration intervals and
their suitability for different types of
measuring instruments are recommended.
Various measuring means are mentioned
in this document. The methods have been
published in specific standards (e. g. [2]),
or by reputable technical organizations
(e.g. [5], [6], [7]), or in relevant scientific
journals.

These methods can be used for initial
selection of calibration cycles and
readjustments of these cycles on the basis
of experience. Laboratory-developed or
laboratory-adopted methods may also be
used if they are suitable and validated.

The laboratory must select appropriate
methods and document the methods used.
Calibration results must be collected as
historical data, to serve as a basis for
future decisions on instrument calibration
cycles.

In addition to the defined calibration
interval, the laboratory should have an
appropriate system in place to ensure
proper operation and calibration of the
standards and measuring instruments used
between calibrations (see Clause 5.5). .10
and 5.6.3.3 of ISO/IEC 17025:2005).

3. Lwa chon ban dau chu ky hiéu chuin

3. Calibration Cycle Review Method

Quyét dinh ban diu trong viéc xac dinh
chu ky hi¢u chuan dya trén cac yéu td sau:

» khuyén nghi ctia nha san xui;

* mirc d§ va sy khic nghiét coa viée s
dung;

* anh hudng clia moi trudng;

* d0 khong dam bao do yéu ciu déi véi
phép do;

* sai s6 cho phép 16n nhét (vi dy, quy dinh
bdi co quan do ludng c6 thdm quyén);

The initial decision in determining the
calibration interval is based on the
following factors:

* manufacturer's recommendations;
* extent and severity of use;

* environmental influences;

* the required measurement uncertainty
for the measurement;

* maximum allowable error (e.g.,
specified by the competent measurement
authority);
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* sy diéu chinh (hodc thay doi) trong thiét
bi;

* anh hudng cia dai lugng do (vi dy: hi¢u
g nhiét d6 cao dbi voi cdp nhi¢t do); va

* dir liéu sin c6 hodc dugc cong bd vé
ciing mét loai thiét b.

Quyet dinh nén dugc thyc hién béi mot
hodc nhitng nguoi c6 kinh nghi¢m chung
vé do ludong, hodc vé céc thlet bi cu thé
duqc hiéu chuén, va cung cén ¢6 kién thirc
vé chu ky hiéu chuin dugc ap dung boi
cac phong thi nghiém khéc. Cén dua ra
ude tinh cho ting thiét bj hodic nhém thiét
bi vé chu ky ma thiét b do c6 kha néng
duy tri trong pham vi sai s6 phép 16n nhit
sau khi hiéu chuén.

* adjustments (or changes) in equipment;

* the influence of the measured quantity
(e.g. high temperature effect on
thermocouples); and

* available or published data on the same
device.

The decision should be made by one or
more persons with general experience in
metrology, or in the specific equipment
being calibrated, and should also have
knowledge of the calibration cycles
applied by other laboratories. An
estimate should be made for each device
or group of devices of the period for
which the device is capable of remaining
within the maximum tolerance after
calibration.

4. Phwong phip xem xét lai chu ky hi¢u
chuin

4.Calibration Cycle Review Method

Sau khi da thiét 18p viéc higu chudn thong
thu'orng, co thé didu chinh chu ky hiéu
chuan dé t8i wu hoa su cin bing gilta rii
ro va chi phi nhu da néu trong phén gioi
thiéu. C6 thé thdy réng chu ky dugc chon
ban dau khong cho két qua tdi uu mong
mudn do mot sb ly do, vi du:

 thiét bj c6 thé kém tin cdy hon dy kién;

* viée str dung c6 thé khong nhu dy kién;
* ¢6 thé chi can hidu chudn mot sb thiét bi
1a du thay cho hiéu chuén toan bo; va

» 36 lech du'oc xéac dinh khi hiéu chuén lai
cho thay ring c6 thé ap dung chu ky hiéu
chuan dai hon ma khong lam tang rui ro,
V.V.

C6 nhiéu phuong phép dé xem xét lai chu
ky hiéu chuan tuy theo:

» thiét bi dugc xur ly riéng 1€ hoic theo
nhom (vi dy: theo kiéu hodc loai cia nha
san xuat);

+ thiét bi khong duy tri dugc gid tri hiéu

Once a routine calibration has been
established, the calibration cycle can be
adjusted to optimize the balance of risk
and cost as outlined in the introduction.
It can be seen that the initially selected
cycle does not give the desired optimal
results due to a number of reasons, for
example:

* equipment may be less reliable than
expected;

* usage may not be as intended;

* it may be sufficient to calibrate a few
instruments in lieu of a full calibration;
and

* the deviation determined upon
recalibration ~ shows  that  longer
calibration cycles can be applied without
increasing risk, etc.

There are several methods to review the
calibration cycle depending on:

* equipment to be handled individually
or in groups (for example, according to
the manufacturer's model or type);

* the instrument fails to maintain its
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chudn do trdi theo thoi gian hodc do sir
dung;

* thiét bj thé hién c6 sur bit én khac nhau:

* thiét bj dugc diéu chinh; va

« dit liéu sdn c6 va muc dé quan trong cia
dir ligu trong hd so hiéu chuén thiét bi.
Vige gitr nguyén chu ky hiéu chuan ban
dau va h¢ thdng duy tri chu ky cb dinh ma
khong can xem xét lai, khong duoc coi 1a

du tin cdy va do d6 khong dugc khuyén
nghi.

calibration value due to time drift or use;

* the device exhibits varying instability;
* regulated equipment; and

* data availability and importance of data
in instrument calibration records.

Keeping the original calibration period
unchanged, and the system malntammg a
fixed cycle without review, is not
considered reliable enough and is
therefore not recommended.

Phuwong phdp 1: DPiéu chinh tw dong
hodc “bdc thang” (lich-thoi gian)

Method 1: Automatic or
(calendar-time) adjustment

“ladder”

Mot thiét b1 duoc hiéu chuén binh thuong,
chu ky tiép theo sé dugc kéo dai néu thdy
né nam trong, vi du: 80% sai s6 cho phép
16n nhat theo yéu céu cia phép do hodc
giam neu phat hién né ndm ngoai gidi han
sai s6 cho phép 16n nhit nay. Phan ung
“béc thang” nay c6 thé 1a nhanh _Choéng
diéu chinh chu ky va thyc hién dé dang
ma khong can phai ¢6 nd lyc hanh chinh.
Khi hd so dugc duy tri va sir dung, s& biét
dugc sy b co the xdy ra véi nhém thiét bi
dé cho thdy sy can thiét phai c6 stra chira
ky thudt hodc bao tri phong ngira.

Nhugc diém cua hé thong xir 1y thiét b
riéng 18 c6 thé 1a kho gitt cho khéi lugng
cong viéc hiéu chudn duge can bing va
tron tru, va n6 doi hoi phai dugc lap ké
hoach chi tiét va nang cao.

S& la khong thich hop khi sir dung chu ky
mot cach cuc doan theo phuong phap nay.
Rui ro lién quan dén viéc phai hiy bé s6
lugng 16n ching chi da cap, hoic thyc
hién lai sb lugng 16n cong viée 6 thé 1a
khong chép nhén dugc.

An instrument is calibrated normally, the
next cycle is extended if it is found to be
within, e.g. 80% of the maximum
permissible error required by the
measurement, or reduced if it is found to
be out of range. this maximum allowable
error. This “ladder” response can be
quickly adjusted to the cycle and easily
implemented without administrative
effort. As records are maintained and
used, possible problems with the
equipment group will become known to
indicate the need for technical repair or
preventive maintenance.A

The downside of an individual
instrument handling system can be that
it's  difficult to keep calibration
workloads balanced and smooth, and it
requires advanced and detailed planning.
It would be inappropriate to take cycles
to extremes with this method. The risks
associated with having to cancel a large
number of issued certificates, or re-do a
large amount of work <can be
unacceptable.

Phwong phdp 2: Biéu do kiém sodt (lich-
thoi gian)

Method 2: Control chart (calendar-
time)

Lap biéu d6 kiém soat 1a -mot trong nhirg
cong cu quan trong nhit cta kiém soat
chét Irgng béng thong ké (SQC) va dugc
mo ta cu thé trong céc 4n phém (vi du: [3],

Control charting is one of the most
important tools of statistical quality
control (SQC) and is specifically
described in publications (e.g. [3], [4]).
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[4]). Vé nguyén tac dugc thyc hi¢n nhu
sau: cac diém hiéu chuin quan trong duoc
chon va két qua dugc vé theo thoi gian.
Tir cac do thi nay, ca do phan tin cua két
qua va do léch déu dugc tinh todn, do léch
c6 thé 1a 4o 1€ch trung binh trong mdt chu
ky hiéu chuan hogc trong trudng hop cac
thiét bj rét én dinh, do 1€ch trong mot so
chu ky. Tur nhitng s6 lidu ndy, chu ky tbi
uu c6 thé duoc tinh toan.

Phuong phap nay rit khé ap dung (thyc té
rat khé ap dung ddi vai cac thiét b phuc
tap) va hau nhu chi c6 thé dugc sir dung
véi qua trinh xtr ly dir liéu ty dong. Trudc
khi bit dau tinh toén, can phai ¢6 kién
thirc dang ké vé quy ludt bién thién cia
thiét bi, hodc cac thiét bj twong tu. Ngoai
ra, rit kho dé dat duoc su cén béng ve
khéi luong cong vige. Tuy nhién, sy thay
doi dang ké chu ky hiéu chudn so VO’l quy
dinh 13 dugc phép ma khong lam mét gié
tri cua két qua tinh toan; do tin cdy c6 thé
dugce tinh toén va trén ly thuyet it nhét 1a
cung cép chu ky hiéu chuén hiéu qua. Hon
nita, viéc tinh todn d6 phén tan ctia cac két
qué s& cho biét liéu giGi han yéu ciu k¥
thudt cia nha sin xudt c6 hop ly hay
khong va vi¢c phan tich d§ 1éch tim dugc
c6 thé giup chi ra nguyén nhan cia hi¢n
tuong troi.

This is done in principle as follows:
critical calibration points are selected
and the results plotted against time.
From these graphs both the dispersion of
the results and the deviation are
calculated, the deviation can be the
average deviation over a calibration
cycle, or in the case of very stable
instruments, the deviation in a number of
cycles. From these figures, the optimal
period can be calculated.

This method is very difficult to apply (in
fact it is difficult to apply to complex
devices) and can almost only be used
with automatic data processing. Before
commencing calculations, considerable
knowledge of the law of variation of
devices, or similar devices, is required.
In addition, it is difficult to strike a
balance in terms of workload. However,
a significant variation of the calibration
period from the specified is allowed
without losing the validity of the
calculation results; reliability can be
calculated and in theory at least provide
an efficient calibration cycle.
Furthermore, calculating the dispersion
of the results will indicate whether the
manufacturer's specification limits are
reasonable, and analysis of the
deviations found can help indicate the
cause of the phenomenon. drift.

Phuwong phdp 3: Thoi gian “trong s
dyng”

Method 3: Time “in use”

Day 1a mot bién thé ciia cac phuong phap
dd no6i & trén. Phuong phdp co ban van
khong thay dbi nhung chu ky hiéu chudn
dugc biéu thi bing gid st dung, thay vi
theo thang theo lich. Thiét bi dugc gin véi
mat dong h6 do thoi gian da troi qua va
quay vé thoi diém hiéu chuén khi chi thi
cla dong ho dat dén gia tri x4c dinh. Vi du
vé cac thiét bi la cdp nhiét dién, dugc st
dung ¢ nhiét do khéc nghiét, ap ké piston
dé do 4p suét khi, can miu (tirc 1a cac thiét
bi ¢6 thé bj mai mon co hoc). Uu diém

This is a variation of the aforementioned
methods. The basic method remains
unchanged, but the calibration period is
expressed in hours of use, rather than in
calendar months. The instrument is fitted
with a meter that measures the elapsed
time and returns to the calibration point
when the meter indication reaches the
specified value. Examples of devices are
thermocouples, used at extreme
temperatures, piston manometers to
measure gas pressure, sample cans (i.e.
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quan trong vé ly thuyét cia phuong phép
nay la so lugng phép hiéu chudn dugc
thuc hién va do d6 chi phi higu chuan thay
ddi truc tiép theo chu ky ma thiét bj dugc
str dung.

Ngoai ra, ¢6 thiét bj kiém tra tu dong vé
viée sir dung thiét bi. Tuy nhién, c6 nhiéu
nhuoc diém thuc té khi kiém tra tu dong,
bao gbém:

* khong st dung dugc véi cac thiét bj
khong dung ngudn (vi du: by suy gidm)
hodc chuan (dién tré, dién dung, v.v.);

* khong sir dung duge khi thiét bj dugc
biét 1a bj troi hoic xuong cap khi dit trén
gid, hoic khi str dung bang tay, hodc khi
phai déng-ngit mot sé chu ky ngin;

* chi phi ban du cho viéc cung cip va
lip dit thiét bi do thoi gian cao, va vi
nguoi st dung ¢ thé can thiép, nén c6 thé
can phai c6 sy giam sat va s& lam ting chi
phi;

* thim chi c6 kho khan dé dat duoc higu
qua cdng viéc cao hon so véi cac phuong
phép dugc dé cdp ¢ trén, vi phong thi
nghi¢m (hiéu chuan) khong biét vé ngay
ma chu ky hiéu chuén sé& két thic.

devices subject to mechanical wear). The
important theoretical advantage of this
method is that the number of calibrations
to be performed and therefore the cost of
calibration varies directly with the cycle
for which the instrument is used.

In addition, there is automatic testing of
equipment usage. However, there are
many  practical disadvantages to
automated testing, including:

* cannot be used with non-powered (eg
attenuator) or standard (resistive,
capacitance, etc.);

* unusable when equipment is known to
drift or degrade when placed on a stand,
or when used by hand, or when several
short on/off cycles are required;

* the initial cost of supplying and
installing timing equipment is high, and
because user intervention is possible,
supervision may be required and will
increase costs;

* it is even more difficult to achieve
higher work efficiency than the methods
mentioned above, since the (calibration)
laboratory does not know the date on
which the calibration cycle will end.

Phwong phdp 4: Kiém tra trong s dung
hodc thir nghi¢m "hdp den"

Method 4: In-use testing or "black
box" testing

Day 1a mot bién thé ctia phuong phap 1 va
2 va dic biét thich hgp cho cac thiét bj
phire tap hodc céa bang didu khién.

Cac thong s6 quan trong dugc kiém tra
thuong xuyén (méi ngdy mot lan hogc
thdm chi thuong xuyén hon) bing thiét b
hiéu chuén xach tay, hodc t6t hon 1a bang
mot “hop den” dugc tao rleng dé kiém tra
cac thong ) da chon. Néu "hp den" phét
hi¢n thiét bi nim ngoai sai s0 cho phép 16n
nhét, thiét bi s& dugc tra vé dé hiéu chuén
day du.

Uu dlem chinh cta phuong phép nay la né
cung cdp tinh kha dung t6i da cho ngudi
su dung thiét bi. N6 rét thich hgp cho céc
thiét bi dugc tach biét vé mét dia ly véi

This is a variation of methods 1 and 2
and is particularly suitable for complex
devices or with control panels.

Important parameters are checked
regularly (once a day or even more
often) with a portable calibrator, or
better yet with a specially created “black
box” to check the measured parameters.
select. If the "black box" detects that the
device is outside the maximum
allowable error, the device is returned
for full calibration.

The main advantage of this approach is
that it provides maximum availability to
the user of the device. It is well suited
for instruments that are geographically
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phong hiéu chuan, vi viéc hiéu chuan hoan
chinh chi dugc thyc hién khi biét [a duge
yéu céu. Khé khén 1a ¢ viée quyet dinh
cac thong s6 quan trong va thiét ké “hop
den”.

Mic du vé mat ly thuyét, phuong phap
ndy rét dang tin cay, nhung didu nay hoi
mo hd, vi thlet bi c6 thé b 15i déi véi mdt
s6 tham sb khong dugc do bing “hop
den”. Ngoai ra, céc dic tinh ky thuét cta
béan than “hdp den” c6 thé c6 thay dbi.

Vi du vé céc thiét bi thich hgp cho phuorng
phép nay 1a méy do khéi lugng rleng (kiéu
cong hudng); Nhiét ké dién trd Pt (ket hop
voi phuong phap lich - thoi gian); lidu ké
(bao gom nguon), va mdy do mic 4m
thanh (bao gom ngudn).

separated from the calibration room, as
complete calibration is performed only
when known to be required. The
difficulty lies in deciding the key
parameters and designing the “black
box”.

Although this method is theoretically
very reliable, this is somewhat
ambiguous, as the instrument may fail
for some parameters not measured by the
"black box". In addition, the technical
characteristics of the "black box" itself
may be subject to change.

Examples of devices suitable for this
method are density meters (resonance
type); Pt resistance thermometer (in
combination with the calendar-time
method); dosimeter (source included);
and sound level meter (source included).

Phwong phdp 5: Cdc cdch tiép cin thong
ké khdc

Method 5: Other statistical approaches

Phuong phép dya trén phan tich thong ké
clia thiét bj riéng lé hodgc loai thiét bi ciing
c6 thé 1a mot cach tiép can kha thi. Céc
phuong phép ndy ngay cang dugc nhidu
nguoi quan tim, ddc biét 1a khi duge su
dung két hop Vv0i cdc cong cu phan mem
day du. Vi dy vé mot cong cu phdn mém
nhu vy va nén tang todn hoc ciia né dugc
mo ta bdi A. Lepek [9].

Khi mét sd lugng 16n cac thiét bi gidng
hét nhau (tirc 1a cdc nhom thiét b;) pha1
dugc hiéu chuan, chu ky hiéu chuin c6 thé
dugc xem xét voi sy trg gitp cua cdc
phucmg phap théng ké. Vi du chi tiét co
thé dugc tham khao trong tai li¢u cua L.F.
Pau [7].

Methods based on statistical analysis of
individual devices or device types can
also be a viable approach. These
methods are of increasing interest,
especially when used in conjunction with
full software tools. An example of such a
software tool and its mathematical
background is described by A. Lepek
[9].

When a large number of identical
devices (i.e. groups of devices) have to
be calibrated, the calibration period can
be considered with the help of statistical
methods. Detailed examples can be
found in the literature of L.F. Pau [7].

So sdnh phwong phdp

Method comparison

Khéng c6 mot phuong phép nao la phu
hop Iy tudng cho ddy du céc thiét bi dugce
sir dung (xem Béng 1). Hon nita, can luu y y
ring phuong phdp dwoc chon s& bi anh
hudéng boi liéu phong thi nghiém cé dy
dinh thyc hién bao tri theo ke hoach hay
khong. Cé thé c6 cac yéu t§ khéc s& anh

There is no single method that is ideally
suited for the full range of equipment
used (see Table 1). Furthermore, it
should be noted that the method chosen
will be influenced by whether the
laboratory intends to perform planned
maintenance. There may be other factors
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huéng dén viéc lya chon phuong phap cia
phong thi nghiém. Do vay, phuong phap
dugc chon s& anh hudng dén cach thic hd

so dugc luwu giir.

that

will

influence

the

laboratory's
choice of method. Therefore, the method
chosen will affect how records are kept.

Phwong Phwong |Phwong Phwong | Phwong
phap 1/ phap 2/ phap 3. phap 4/ | phap 5/
Method 1 | Method 2 |Method 3 | Method 4 | Method 5
“béc thang™/ Bi'éu dd thoi gian | “hop tiép can
step ki€m soat/ |“trong sir | den”/“bla thong ké
control dung”/time | ck box” | khac/other
chart "in use" statistical
approach
D¢ tin cay Trung binh Cao Trung binh Cao Trung binh
Reliability Medium High Medium High Medium
Khé khén trong ap Thip Cao Trung binh | Thép Cao
dung Low High Medium Low High
Difficulty in
application
Cén bang cong viéc Trung binh | Trung binh Tbi Trung binh Tbi
Work balance Medium Medium Medium Bad
Kha ndng 4p dung doi | Trung binh |  Thép Cao Cao Thip
véi cac thict bj cu thé | Medium Low High High Low
Applicability to
specific devices
Kha ning sin c6 thiét Trung binh | Trung binh | Trung binh Cao Trung binh
bi Medium | Medium | Medium High Medium
Equipment availability

Viée chdm diém 6t hon s& dat duoc khi sit dung cong cu phin mém thich hop
Better grading will be achieved using the right software tool
Bang 1: So sianh cic phwong phdp xem xét lai chu ky hi¢u chuén

Table 1: Comparison of Calibration Cycle Review Method
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