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t lSugi c6 li€n quan phdi ,
Related persons must study and strictly comply with the cintents of thisirguloiron
2:- NOi dung trong quy dinh ndy c6 hiQu lyc thi hdnh nhu s1t chi dgo ct)a Ldnh dqo Vi€n./
The contents of this regulation take effect as directed by the Institute's leaders.

S. UAi don vi chi duqc phay nnli 0I bdn (c6 d6ng diiu kiary sodt), cdc bdn sao kh6ng c6gj! oi.:t !!:s ua.cdn phdi loqi b6. $hi cgc don vfc6 nhu cdu phdn phai tham tdi tieuihai
da nghi vdi thu lrt da c6 bdn d6ng diiu kiiim sotit./ Each unit isinly illowed to disyibute 0l
copy (with control stamp), the copies have no use value and neei to be removed. Wen the
units need to distribute more documents, they must request the secretary to have the control
stamp.

AMENDMENT STATUS

LAn sua tl6i/
Amend. No

Ngiry sfta
a6i/ Date

NQi dung vi h4ng mgc sfra tl6i/
Amandment content and related clause

PhG duyQt/
Approval

I l0l0sl20t9
- Ban hanh len 01

- Issued for the lst time

2 t8104t202t

- Sria <t6i nQi dung quy <t!nh, ban hdnh lan 02

- Editing the content of the process, issued for
the 2nd time.

3 151t212022

- Sira d6i nQi dung quy dinh, ban hinh hn 03

- Editing the content of the process, issued for
the 3'd time.

0y02t2023

Sria il6i, b6 sung VACI R7.l.03 Quy dinh v€
li6n k6t chudn do ludrng, rli6u 5.2. Chinh s6ch
cria VACI ve [Cn t<6t cnuan do lucrng cria k6t
qui 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 dUrrg khoin 3a ILAC Pl0, b6 sung mUc
5.2.2:
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- Apply account 3a ILAC Pl0, add section
5.2.2:

- Ap dUrrg khoan 3b ILAC Pl0, b6 sung muc
5.2.3:

- Apply 3b ILAC P10 n 5.2.3:

2214t2023

Bo phg lpc A vd bi6n tflp lai mpc 5.2 (bao
c6c n6i dung cria phpc lpc A ) dC dam Uao pnri
hgp vdi ILAC PlO vd ldm 16 chinh s6ch 6p
dgng c6c di6m 3a) vd 3b)

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

Sta tl6i nQi dung quy dinh, tich hqp tdi liQu
song ngii anh-viQt, ban hanh tan Ol

Editing content of regulation, intergrating
bilingual document, issued for 6th time

Ngay ban hdnh/ Date: 0l/9/2023 Ldn ban hdnW Reversion: 06 2/21



Quy dinh vi tinh hAn k€t chuiin do hmng
on metrological troceability of measurment results VACI.R7.1.OJ

1. Mgc tlfch 1. Purpose

Tni liQu ndy xric rlinh chinh s6ch cria ViQn
COng nhan ch6t luqmg ViQt.nam (sau d6y
gei ld - VA!I) li6n quan ctrin viQc duy tii
sg tin cfy d6i voi cdc k6t qu6 hieu chlan,
thri nghiQm, gi6m clinh dugc thgc hiQn b&i
c6c phdng thf nghiQm vd t6 chric gi6m
dinh dugc c6ng nhfn vd li€n quan d6n tinh
th6ng nhdt cria cric ph6p ilo th6ng qua th6
hiQn khd n[ng li6n k6t chuAn do luono

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. Ph4m vi 6p dgng 2. Scope

Vdn bin.ndy duqc 6p dsng tpi ViQn C6ng
nhfln Ch6t luqng ViQt Nam vd cdc phdng
thi nghiQm, baq g6m phong thri nghiQm-,
phonghiQu chu6n vd phong x6t nghiQm y
t6 vd t6 chtc gi6m ddh (n6u c6 liSn quan)
d6ng ky c6ng nhQn vd dugc c6ng nhQn
(sau ndy ggi chung ld Phdng thf nghiQm).

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. Tni liQu viQn dfin 3. Normative references

- ILAC PI0-07:2020: Chfnh s6ch cria
ILAC vA [en kiSt chu6n do ludrng cria ktit
qui cto.

- TCVN 6165-2009/ISO/IEC Guide
99:2007NIM 1993 : Tt vrpg qu6c ti5 vC
do lulng hgc - Kh6i niQm, thuflt ngfr
chung vd co bin.
- TCVN ISO/IEC l70l l:2017: Danh gi6
sg phir hqrp-Y6u cAu chung OOi vOi tO chrlc
c6ng nhfn c6c t6 chfc danh gi6 sg phr)
hep

- TC\ { ISO/IEC 17025:2017: YCu cdu
chung vC ntrng lU. cria phdng tht
nghiQm vi hiQu chu6n
- TC\A{ ISO/IEC 15189:2014: Phdng thi
nghiQm y tis - Y6u cAu v€ ch6t luqng vi
ntrng lgc
- TCVN ISO 17034:2017: Y€u cdu chung
vd n[ng lyc cria nhi sin xu6t m6u chudn. 

-

- VACI.QM vd c6c y6u cAu b6 sung di5

c6ng nhfln c6c linh vgc thri nghiQm vd
hiQu chuAn (phu lgc kdm iheo cria
VACI.SR7.l.0l- VACI.SR7.l.08 vi

- ILAC PI0-07:2020: ILAC policy
measurement metrological traceability
measurement results.

- TC\AI 6165-20094SO/IEC Guide
99:2007NLM 1993 : International
vocabulary of metrology - Basic and general
concepts and associated terms.

- TC\rN ISO/IEC 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

- TC'fN 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. I .08 and
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VACI.R7.1.O3
on of measurment results

vACr.sR.7.l.Md).
- ILAC-G24:2007 Huong d6n x6c dinh
chu kj,hiQu chuAn phuong tign do.

vACr.sR.7.1.Md).
- ILAC-G24:2007 Guidelines for the
determination of calibration intervals of'
measuring instruments.

4. Thuflt ngil - tllnh nghia vir chft vi6t
tat

4. Terms-definitions and abbreviation

LiGn k6t chuAn do ludng
Tinh ch6t cria ktit qui do nhd d6 ki5t qu6
c6 thrS [6n hQ t6i m6c quy chi6u th6ng qua
mQt.chu6i khdng dtrt do4n cac phep higu
chudn dugc lQp thdnh tdi liQu, m6i pnep
hiQu chuAn d6ng g6p vdo ctQ khdng <l6m
b6o do.

Chu6i tion k6t chu6n
Ddy-cdc chu6n do lucrng vd c6c phdp hiQu
chuAn dugc gung A6 nen h0 k6t qu6 ito t6i
mdc quy chi6u.

Li0n k6t chuAn do luilng t6i dcrn vi tlo

Li6n ki5t chuAn do ludng trong d6 m6c quy
chi6u la dinh gghia cria eon vi do qua sp
thO hiQn thuc t€ cria n6.

VACI: ViQn Cdng nhfln Ch6t luqng ViQt
Nam

PTN: Phong thf nghiQm

ILAC: HiQp hQi C6ng nh4n Phong thi
A -Angnlem quoc te

NMI: ViQn Do luong qu5c gia

VMI (Vietnam Metrology Institute): Vien
Do luong ViQt Nam

CMC: Khi nang do vd hiQu chuAn

BIPM: Vin phdng Cdn do qu6c ti5

CIPM: Uy ban Cdn do qudc ti5

MRA: Thoa thupn thta nhQn l6n nhau

KCDB: Dtr ligu so siinh chri ch6t

{TLM: Uy ban hgrp t6c vC lien k6t chuan
d6i vdi Phong thi nghiQm y t€
RM: M6u chuAn

V0t liOu d6m b6o tinh d6ne nh6t 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 Laboratory
Accreditation Cooperation

NMI: National Metrology Institute

VMI: Vietnam Metrology Institute

CMC: Calibration and Measurement
Capability

BIPM: International Bureau of Weights
and Measures

CIPM: International Committee for
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

Quy dinhv€ tinh liAn k€t chudn do ltfrng
Regulation
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Quy dinhvi tinh liAn k€t chudn ilo ludng
ion on metrological traceability o1f measurnnent results vAeI R7 t n1

dinh d6i -vOi mQt tro{c mQt S thuQc tintr
<tusc thi6t l4p ho{c phir hqp d6 si dUng
trong qutl trinh do

CRM: Miu chudn dugc chung nhfln
Vflt liQu dugc d{c tnmg b&i qu6 trinh
chimg.nhQn vC do ludrng OOi .t Oi mQt ho{c
mQt s6_thuQc-tinh, ctrng v6i gi6y chtmg
nhpn m6u-chuAn 

"urrg 
c6p gi6 tii cria thuQc

tinh cp th€. kdm theo <10 kh6ng dern bao do
vi c6ng bO vC tfnh li6n fi5t cnuan.

RMP: Nhd san xu6t m6u chu6n
Dcrn vi (t6 chtic ho{c c6ng ty, nhi nu6c
ho{c tu nh.*) chiu trdch nhiQm ctAy <tri v€
viQc lgp kti hopch vd di€u hanh dU 6n, iin
ctinh vd quyi5t dinh vC gid tri cria thuQc
tinh vd clQ kh6ng d6m bio do kdm theo;
chiu tr6ch nhiQm vd gi6 tri thuQc t(nh; vd
ban hanh gi6y

PTP: Chucrng trinh thri nghiQm thdnh th4o

stable with respect to one or
specified properties, which has
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.

more

been

5. NQi dung 5. Content

5.1 Quy dinh chung 5.1 General

5.1.1 C6c Phong thi nghiQm dang dA nghi
c6ng nhfln vd dE dugc.c6ng nhan phii
thiOt lap vd duy tri li€n t<6t ctruAn ilo luong
cho c6c ket quq do cria minh thdng qua so
itd li€n k6t chudn ct€ chung minh khi n[ng
[€n k6t chuAn ctia Phdng thi nghiQm.

5.1.2 T6 chric dugc c6ng nhfn vd i16 ngh!
cdng nh4n phii thitit lap tAn su6t hiqu
chudn c6c chudn do ludrng, phucrng tiQn do
c6 6nh huong <ltin ki5t qud do, phu hqrp vdi
huong d6n n€u trong ILAC-G24 (kdm
theo tBi Phg lgc l) vd yOu cdu bO sung d6
c6ng nh4n c6c linh vuc thri nghiQm vd
hiQu chu6n @hU lpc kdm iheo cria
VACI.SRT.I .01- VACI.SR7.1 .08 vi
VACI.SR.7.I.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
vACr.sR.7.1.Md).

5.2 Chinh sich cfra VACI vd ti0n t6t
chu6n tlo ludng cria k6t qui do

5.2 VACI's policy on metrological
traceability

Ngay ban hdnh/ Date: 01/9/2023 Liin ban hdnW Reversion: 06 5/21



Quy dinh v€ tinh ti€n k€t chudn do tuong
measurment results VACI.R7.1.O3

C6c phong thi nghiQm cAn phii thi6t lap
li€n k6t chu6n do luong cho c6c k6t qua do
luong cria minh. pC eam b6o tinh li6n ki5t
chuAn do ludng, thiCt bi <lo phii clugc hiQu
chudn bdi:

- dich 4r hiQu chuAn thuQc cl6i tuqng cta
tt6nh gi6 d6ng d6ng (c6 nghia ld phpm vi
dich vp dd tham gia ILAC MRA ho{c
MRA khu vpc dugc ILAC thira nhfln);
ho{c

- dich vu hiQu chuAn kh6ng thuQc rl6i
tuglg cria drffi gi6 dOng iling, theo d6 t6
chric cdn ph6i thyc hiQn c6c biQn ph6p b6
sung.

Li6n ki5t chuAn do ludng cflng c6 th6 itugc
thitit lQp th6ng qua viQc sri dgng c6c ch6t
chudn dd ilugc chimg nh4n ho{c bing
c6ch kh6c vdi viQc sri dpng ch6t chuan
thich hqp.

Dich vg hiQu chuAn lir tl5i tuqng cfia
d{nh gi6 tldng tllng
TO chric cung c6p dich vU hiQu chudn ld
ct6i tuqng cria d6nh gi6 ct6ng rling c6 th6
dugc lga chgn bOi mQt trong hai t6 chric
sau:

1) NMI c6 dich W phu hqrp vdi mpc dich
ild ctinh c6 trong CIPM MRA. CAc dich vU
c6 trong CIPM MRA c6 th€ dugc tra criru
tir BIPM KCDB bao g6m pham vi do vd
dQ kh6ng dim b6o cho timg ph6p hiQu
chudn tlugc liet ke.

2) Phdng hiQu chuAn dugc c6ng nh4n c6
dich vU phu hqrp vdi muc itich ct6 ctinh (tric

fa phamvi c6ng nh4n bao g6m c6c phdp
hipu chudn phu hqrp) vd td chric c6ng nhpn
ld mQt b6n ky kist ILAC MRA ho{c MRA
khu 4rc dugc ILAC thta nhfln.

Lnu y: Ciic phong hiQu chuAn c6 th€ th6
hiQn ring dich vU cria hg nim trong ILAC
MRA bdng c6ch trinh bdy tr€n gi6y chimg
nhfn hiQu chuAn dugc c6p cho kh6ch hing
mQt trong c6c nQi dung sau:

- DAu ttit trep ILAC MRA;
- D6u c6ng nhpn cria t6 chric c6ng nhfln.

Laboratories
metrological

need to 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

- 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:

l) 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
pulpose (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 hdnU Date: 0l/9/2023 Ldn ban hdnh/ Reversion: 06 6/21
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Dich vy hiQu chuAn _kh6ng h d6i tuqng
cfra tLinh giri ddng tling
T6 chric cung c6p dich vu hiQu chuAn
kf6rg phii.ld tlOi tuql1g cria d6nh gi6 ct6ng
d6ng. c6 thiS dugc tua chqn bei mbt trong
hai td chfc sau:

3) NMI c6 dlch vg pht hgrp vdi muc clich
dA dinh nhrmg khdng c6 trong CIPM
MRA;

4) Phdng hiQu chuAn c6 dich vu phir hqp
v6i mpc <tfch il6 clinh nhung khdng dugc
c6ng nh{n.

Chi n6n 3R dung tiry chgn 3) ho{c 4) khi
kh6ng th€ rip dUng tuy chgn 1) ho{c 2) cho
ph6p hiQu chu6n cp th6.

Phuong an 3) hof,c 4) clugc chgn kh6ng
phii lfc ndo cflng vi ly do kinh t6 vd nhi6u
khi d6 ld phuong 6n cu6i cirng.

C6n phni hi6u ring viQc chgn phuong 6n
3) ho{c 4) sC ddi h6i phong thf nghiQm
phii n6 lgc chimg minh bing chrmg v€
tinh li6n ktit chuAn do lucrng c6ng b6 ra AO

h6{rg dim bdo do cta (c6c) dich vU hieu
chuAn dugc chgn. Bing chimg ndy se
dugc VACI xem x6t trong qu6 trinh danh
gi6 vd qu6 trinh ndy s0 ldm k6o ddi th6m
thdi gian <16nh gi6.

B[rrg chimg thfch hgp cho nlng lgc k!
thupt cria phdng thi nghiQm vd khi ndng
[0n k6t chu6n do luong ctugc cdng b6 c6
th6 bao g6m nhmg tt Org gi6i han b0i
(c6c cht sO tuong img vdi c6c diiiu khoan
cta ISO/IE Cl7 025 :2017):
. Hd so x6c nhfln gil tri st dpng phuong
ph6p hiQu chuAn Q.2.2,4)
. Tht tpc u6c luqng clQ kh6ng dim b6o clo
(7.6)
. Tai liQu vd h6 so ve lien k6t chuAn do
luong cria k6t qui cto (6.5)
. Tdi liQu vn hO so vd dim bio gi6 tri sti
dyng cria k6t qud (7.7)
. Tei liQu vd h6 so vO n6ng luc nhdn 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 pu{pose but is not included in the
CIPM MRA;
4) Calibration laboratories have services
suitable for the intended pqpose but are
not accredited.

Option 3) or 4) should only be applied
when option l) 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 coresponding 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)

Qny dinhvi tlnhliAn kiit chudn do twng
Regulation on of measurment results VACI.R7.1.O3

Ngoy ban hdnlt/ Date: 01/9/2023 Ldn ban hdnh/ Reversion: 06 7/21



Quy dinh ve finh li€n kiit chudn do ttrung
'ion on metrological traceability of measurment results VACI,R7.1.O3'

. Tdi liQu vd hO so v€ co d v4t cfr6t va OGu
kiQn m6i truong (6.3)

. C6c ctanh gi6 phong hiQu chu6n (6.6 vd
8.8)

Trong thuc t6, c6c phdng thf nghiQm c6n
ph6i ilffi gi6 tit chric cung c6p dlch vs
hiQu chudn tuong tU nhu hopt rlQng ctffi
gi6 dugc thgc hipn bdi t6 chfc c6ng nh4n
ld b6n ky k6t ILAC MRA ho{c MRA khu
v.uc dugc ILAC thira nh4n.

OOi vOi phucrng tiQn do kh6ng c6 6nh
huong d6ng k€ cl6n clQ chinh x6c hopc gi6
trf cria k6t qu6 thri nghiQm, hiQu ch#n
hoflc l6y m6u, tinh li6n k6t chu6n do luong
dugc dim b6o bing crich thgc hiEn ki6m
tlinh ho{c hiQu chuAn t4i cric tO chric n6u
tai cti6m 3) ho{c 4) cria di6u niy, vd phii
ld t6 chric dd ddng ky hoar <10ng cungc6p
dich W ki6m dinh, hiQu chuAr,- thtr
nghiQm phuong tiQn do, chuAn do lulng
theo Nghi dinh sO 105/20I6AID-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
or ganization providing calibration servi ces
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. 105/20 1 6AID-CP.

5.3 Chinh s6ch cfra VACI vd tinh IiGn
k6t chu6n tlo lulng tlugc cung c6p b0i
cic nhi sin xu6t mfiu chuAn

5.3 VACI policy on metrological
traceability provided by reference
material manufacturers

5.3.1 Chinh s5ch cria VACI ve tinh li6n
k6t chuan do lulng dugc cung c6p boi c6c
nhd sin xu6t m6u chu6n (RMPs) th6ng
qua m6u chuAn dugc chimg nhan (CRMs)
ld c6c gi6 tri dugc 6n ttinh cho CRMs
dugc coi ld li6n ki5t chuan do luong khi:
a) CRMs dugc ch6 t4o b&i NMIs c6
linh v.uc vd ph4m vi dlch 4r trong BIPM
KCDB.

b) CRMs dusc ch6 tpo bOi RMP da
dugc c6ng nhfn vd td chric cdng nhQn d6
tham gia ILAC MRA ho{c MRA Khu v.uc

dugc cdng nh4n boi ILAC.
c) Gi6 tri chimg nhfln dugc 6n itinh
cho CRMs c6 trong Co s0 dir liQu cria
JCTLM.

5.3.2 Khi li6n kiSt chu6n do luong tdi SI
kh6ng th6 thUc hiQn dugc v€ m{t k} thuft
thi phong thi nghiQm ttugc cOng nhpn

5.3.1 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:
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I phii:
I

I 
-^!y dulg gi6 tri rtu.sc chimg nhfln ho{c

| 9Wr dusc cung c6p bdi RMp c6 n6ng

I 
lpc (RMP rlugc cdng nhfln theo TCVN
rso 17034).

- Ghi lei k6t qui so srinh thich hgrp t6i c6c
tht tuc do quy chi6u, phuong ph6p cp thti,
ho{c c6c ti6u chuAn d6 dugc d6ng thufln
ring, c6c k6t qu6 d6 dA duqc m6 t6-r6 rang
vd dugc ch6p nhQn d,3 cung c6p ki5t qun ilo
pht hgrp vdi mgc dfch sri dUng. BArg
rlr*e so s6nh 116 phii dugc rl6nh gi6 bdi
t6 chric c6ng nhfn.
Chri thich:

- Khi liAn kiit chudn do ludng t6i mQt don
v!.SI ld kh6ng phit hqp ho(c kh6ng the thi
cdn phdi chgn m\t mdu chuiin
(measurand) xdc dinh. ViQc thiil tQp liAn
k€t chutin do ludng bao gdm chung minh
tinh tuong cluong cila dQc tfnh duqc clo vd
so sdnh kAt qud vdi mdu chuiin dd dinh.
Vi€c so sdnh duqc thiiit lQp biing cdch
ddm bdo rdng cdc thi tttc ao aa duqc xdc
nhQn gid tri s* dyng/kidm tua xdc nhqn
m7t cdch dilng ddn, ring phuong ti€n do
dyoc hisu chuiin mflt cdch phi hqp vd
ring diilt kiQn do (diiu ki€n'm6i trudng)
duqc kiAm sodt thich hqp dA cho ket qid
tin cQy.

- Cdc mdu th* cdn du thudng c6 thA duqc 
I

stl dqng cho cdc nhd cung ciip dich vu th* 
|

nghiQm thdnh thqo. CAn kidm ta xem nhd I

cung giip PTP c6 thd cung ciip th\m th6ng 
I

tin vi d0 6n dinh da ,it*i minh s$ 6il
dinh liAn htc cila gid tri ddc tinh vd chiit I

nin ct)a mdu thrb iay kh6rys. N€u diiu ndy 
I

kh6ng thd duqc cung cdp, viQc srl dtlng 
I

cdc mdu thth ndy kh6ng duqc coi ld ddm I

bdo tinh hi€u lwc cia k€t qud, 
I

I

| - Use the certified value or CRMs

I 
provided by competent RMp ( RMp

I accredited according to TCVN ISO
I tzol+); ot

| - Document the results of a suitable

I comparison to reference measurement

I 
procedures, specified methods, or

I consensus standards that are clearly

I 
described and accepted to as providing

I measurement results fit for their intended

I use. Evidence of this comparison shall be

I assessed by accreditation body. 
i

I No,r' Irl
| - when metrological traceability to SI unil 

|,s inappropriate or impossible, it ,'r 
l

necessary to choose q defined RM 
I

(measurand). Establishing metrologicall
traceability therefor both the proof ofl
identifu of the property measured and thr 

I

comparision of the results to an 
Iappropriate stated reference .fhe 
I

comparison is established by ensuring the 
I

measurement procedures ore properly 
I

validated/ veri/ied that the measuring 
I

equipments properly calibrated and that 
I

conditions of measurement (such ot 
l

enyironment conditions) are under 
I

sufficient controlled to provide reliable 
Iresults. 
I

- Surplus test materials are often available 
I

from proficiency testing (PT) providers. It 
I

should be checked whether the Pf I

provider can provide additional stabiliry 
|

information to demonstrate the ongoing 
I

stability of the property value and matrix 
I

of the test material. If this cannot b, 
I

provided, these test materials should not 
I

be considered as an alternative way to 
I

ensure the validity of results. 
I

5.4 Ki6m dinh, hiQu chuAn nQi bQ 5.4 Internal verification and internal
calibration

C6c PTN c6 th6 chimg minh tinh liOn k6t
chuAn do luo4g Uing cacn tU ki€m dfnh,

Labs can demonstrate the metrological
traceability of metrological standards by
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on 'measurment 

results VACI.R7.1.03lhiQuchu6ncactni@
thri/hiQu chu6n ftong pham vi cOng nhfln
ntiu d6p img c6c y€u cdu sau:

. C6 thi chudn do.ludmg, thitit bi d6p ung
y€u cAu ve lien f6t cfruAn do luong quy
rtinh tai 5.2.

o C6 phuong ph6p ki€m rtinh/tripu chu6n,
phuong ph6p tinh to6n dQ kh6ng rl6m b6o
do;

o DAp. tmg ctAy dri c6c y6u c6u vd co s&
v4t chdt vd cli6u kiQn m6i trudng quy ctlnh
trong phuong ph6p ki6m illnh/triQu chu6n;
r Nhdn vi6n ki6m <tlnh/triQu chuAn dugc
ddo t4o-vd c6 dti k! n6ng can tniiSt d6 thUc
hien ki€m <linh, hiQu chudn;
o Trong qu6 trinh d6nh gie @i ch6,
chuy6n gia k! thuft chuy€n ngdnh cria
VACI sC il6nh giri ndng lyc thpc hiQn ki€m
ttlnh, higu chuAn nQi bQ cria PTN Ae VaCt
xem x6t ch6p nhQn cdc ti5t qu6 kiOm
itinh/triQu chuAn nQi bQ cria PTN.

I internal verification and calibratio, of thii
I equipments related to the tests or

I calibration in accreditation scope if they

I can meet the following requirements:

| . Having sufficient measurement

I standards and equipments are meeting

I 
requirements on metrological traceability

I as prescribed in 5.2.

o Verification/calibration methods and
evaluation methods of the measurement
uncertainty are available and appropriate;
o Accomodation and environment are
fully meet the requirements of'
verification/calibration methods;
o Verification/calibration staff are trained
and skilfull needed to perform
verifi cation/calibration activities ;

o 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 dBng hodrn toin ILAC -GZ4:Z007)
Hurinrg din xic tlinh chu k) hiQu chu6n phuong tiQn tlo

APPENDIX 1

(Completely appties ILAC-G2422007) Guidelines for determining instrument
calibration cycles

M0 tIAu Preamble

Tdi lieu hudng d6n ndy ld bin sira d6i cria
OIML D 10. N6 dugc so4n thio bOi ILAC
(H1ep trQi cdng nhQn phdng thi nghiQm
qu6c t€).va OIML (Td chric do luong ph6p
ctinh qu5c ti5).

Quan trgng ld:
, Cdc td chric c6ng nh4n kh6ng c6 tr6ch
nhiQm ph6i chi.dSn cho c6c phdng thi
nghiQm c6ch di6u hdnh ho4t rlgng kinh
doanh cria hg.
. M6i phdng thi nghiQm c6 rr6ch nhi€m
lpa chgn thgc hiQn t6t ty ho{c kh6ng 6p
dsng b6t k! phuong ph6p ndo dugc m6 t6
trong tdi lipu ndy dpa tr€n nhu cAu ri6ng
vd d6nh gi6 rui ro cta timg phdng thi
nghiQm.
. Phdng thi nghiQm cfing c6 tr6ch nhiQm
<16nh giri hiQu qu6 cria phuong ph6p md
phdng tht nghiQm lga chqn dC thpc hiQn
vd chiu tr6ch nhigm ve nAu qui cta c6c
quyOt dinh iluqc thgc hiQn do phuong
ph6p dA chgn.

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.

Mgc dich Purpose

Mpc dich cria tdi liQu ndy Id cung c6p cho
c6c. phdng thf nghiQm, d{c biQt- trong khi
thi6t lAp chuong trinh hiQu chuAn cria hg,
h*qng d6n vC c6ch x6c tlfnh chu kj higu
chu6n. Tdi liQu ndy x6c tlinh vd mO t6 c6c
phucrng ph6p s8n c6 vd duoc bi6t Oi5n Ae
it6nh gi6 chu k! hiQu chuAn.

The purpose of this document is to
provide laboratories, particularly while
seffing 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. GiOi thiQu 1. Introduction

Khfa c4nh quan trgng cl6 duy tri khi ndng
cta phdng thi nghiQm trong viQc dua ra
c6c k6t qui do tin cdy vd d6m b6o tfnh li6n

An important aspect of maintaining a

laboratory's ability to provide reliable
measurement results and to ensure
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k6t chu6n ld viQc x6c <linh khoAng thd,i
gian- t6i da cho phdp giEa cac lAn hieu
chu6n li€n ti6p (hiQu chuAn l4i) cria chuAn
chinh ho{c chu6n c6ng t6c vd phuong tiQn
do dugc sti dgng. C6c chu6n qu6c t6 khac
nhau c6 tinh d6n khia canh ndy, vi dg:

ISO/IEC 17025:2005 tll c6 circ y6u c6u
sau:

Diiu 5.5.2: "Cdc chuong trinh hi€u chuiin
phdi duqc thiiit ldp cho cdc dqi luqng
hoQc giti tr! chinh cila thiiit bi md cdc d(c
tlnh ndy cd dnh hudng ddng ka diin kiit
qud".

Eiiu 5.5.8: "Bdt ctl khi ndo c6 thd, tiit cd
cdc thidt bi dudi sU kjdm sodt cila phdng
thi nghiQm vd yAu cdu dugc hiQu chuiin
phdi dugc ddn nhdn, md h6a hortc nhQn
dgng khdc d€ chi ra trqng thdi hi€u chudn,
bao gim dil li€u khi hi€u chudn tan cuiii
vd ngdy hofic fiAu ch{ kh6ng cdn gid tri s{r
dung ket qud hiQu chudn".

Diiu 5.6.1 "Tdt cd cdc thiAt bi dugc sti
dung dA th* nghism vd/hortc hiQu chudn,
bao g6m cd thi€t bi cho cdc phdp do phlt
(vi du difi vA diiu kisn m6i trudng) cd
dnh hudng ddng rc aen dQ ch{nh xdc ho(c
hiQu lqrc crta kdt qud thrb nghiQm, hi|u
chutin hofic liiy mdu phdi duqi hiQu chuiin
trudc khi dua vdo s* dUng. Cdc phdng thi
nghiQm phdi c6 mQt chuong trinh vd tht)
tltc duqc thiiit lQp aA Aeu chuiin thiAt bi
cila minh. "

Lru y: Mpt c,hrong tinh nhu vqy phdi bao
g6m.hQ th6ng llra,chgn, s* &,tng, hi€u
chudn, kidm tra, kidm sodt vd duy tri cdc
chudn do ludng, cdc vQt li€u chuiin dugc
s* dqtng ldm chuiin ilo ludng, phuong tign
ilo vd thi€t bi th* nghiQm duqc s* dttng de
thvc hi€n cdc phdp th* vd hi€u chuiin.

ISO 9001:2000 [10] c6 y€u cdu:

Diiu 7,6: "Khi cdn thiih ae aam bdo kAt
qud c6 gid tri, thtiit bi do phdi:

a) duqc hiQu chudn hoqc kidm ffa xdc

traceability is the determination of the:

maximum allowable time interval betweenr

successive calibrations (effectiveness).,
recalibration) of the primary or working;
standard and the measuring instrumenl:
used. Various international standards taker
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 signi/icant
influence on the results".

Clause 5.J.8; "Wenever 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 vqlid using calibration results".

Clause 5.6.1 "All equipment used for
testing and/or calibration, including
equipment for auxiliary measurements

k.S. .fo, environmental conditions) that
have a significant effect on occuracy The
accurqcy 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, calibroting,
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 [0] requires:

Clause 7.6: "Vfhen necessary to ensure
valid results, the measuring equipment
shall:

a) calibrated verified at specified
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nhQn theo cdc khodng thdi gion quy dirh
ho(c trudc khi s* dttng, bdng cdc chudn
do bong duqc hAn kilt t6i cdc chuiin do
lnons qudc y6 hofic qu(ic gia; ndu kh6ng
c6 cdc chuiin nQy thi phdi ghi lqi co sd
duqc s* dung ae nteu chudn hodc ki€m tra
xdc nhQn".

Lru !,: Tdi li€u ndy tQp trung vdo viQc xdc
dinh khodng thdi gian hiQu chudn cila cdc
phrong tiQn do. Cdc phuong phdp dugc
m6 td cilng c9 th€ duqc sic dqng thio ctich
thich hry ai* vdt cdc chudn riinh, chutin
cdng tdc, v.v., thuQc phgm vi kiAm sodt
cila phdng thi nghiQm.

D6 phir hqrp vdi thuQt ngti cta VIM [l l],
thuflt ngt "pbucrng tiQn do" dugc sri dpng
thay cho "thi6t b! do" trong tdi liQu ndy.

Mgc dich chung cria viQc hiQu chuAn ilinh
k) ld il€:
. cdi thiQn viQc udc luqng ctQ lQch gita gi6
tri chu6n vi girl tri thu dog. tni Jri dUng
phuong tiQn do, vd d0 kh6ng d6m b6o ilo
do c6 clQ lQch ndy, tpi thdi cti€m thi6t bi
dugc sri dpng thgc tti;

. ddm b6o c10 khdng dim b6o do c6 th6 <tat
dugc vdi phuong tiQn do; vd

. xdc gh$n xem c6 hay kh6ng U6t t<y sU
thay d6i ndo il6i vdi phuong tiQn Ao cO ttr6
gdy nghi ngd vO ktit qun dugc cung c6p
trong khoing thdi gian dE qua.

MQt trong nht'ng quytit ctinh quan trgng
nhdt li€n quan di5n hiQu chudn li "khi nio

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 veriJication
shall be recorded.

Note: This document focuses on
determining the calibration intervol of
measuring instruments. The methods
described may also be used in a manner 

)

lappropriate for primory stondards,
working standards, etc., within the
laboratory's control.

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

The general purpose of periodic
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:

. the uncertainty required or stated by the
laboratory;
. the risk of the measuring instrument
exceeding the maximum allowable error

thi thyc hiQn" vd "bao l6u thi thyc hiQn".
MQt sd lugng l6n c6c ytfu t5 inh huong
tl€n khodng thdi gian cho ph6p gita c6c
l6n hiQu chu6n vd phii dugc phong thi
nghiQm tinh d6n. C6c y6u t6 quan trgng
nhdt ld:
. d0 kh6ng d6m b6o do do phdng thi
nghiQm y6u cAu ho{c cdng b6;
. rti ro cria phucmg tiQn clg rroqt qu6 gidi
h4n sai s6 cho phdp lon ntrSt ttri sri dgng;
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| 
. chi phi hiQu chinh c6n thi6t khi ph6t hiQn

I Rhuong tiQn <lo khOng phu hqrp trong mQt
I thdi gian ddi;

| 
. toai phuong tiQn ilo;

' . xu hudng bi mdi mdn vd tr6i;
. khuy6n nghi cta nhd san xu6t;
. mtic dQ vd sU kh6c nghiQt cta viQc srl
dung;
. tli€u kign m6i trudng (dieu kiQn khi h4u,
rung dQng, btc xa ion h6a, v.v.);

. xu hudng cria dii liQu thu dugc tt h6 so
hiQu chudn trudc d6;
. h6 so b6o tri vd b6o du0ng;
. tAn su6t ki6m tra ch6o so vdi c6c chu6n
chinh ho{c phuong tiQn do kh6c;

. t6n su6t vd ch5t lugmg ki6m tra gita k)
trong thdi gian chd;
. x6p dO vd rui ro trong vpn chuyiSn; vd
. mfc d0 md nh6n sy st dgng dugc ddo
tao.

M{c dtr thOng thudmg kh6ng th€ b6 qua
chi phi hiQu chuAn khi xdc <linh chu k!
hiQuchudn, dQ kh6ng dim bio ilo ho{c rui
ro cao hon dOi vdi ch6t luqng ph6p ilo vd
dich vU ph6t sinh do chu kli ddi hon c6 thO
dugc.giim nhg so vdi chi phi hiQu chuAn
c6 th6 ld cao.

Qu6 trinh x6c ctinh chu kj, hiQu chu6n ld
mQt qud trinh to6n hgc vd thdng k€ phric
tap ttdi h6i dt liQu chinh x6c vd dAy thi
dugc x6c dinh trong qu6 trinh hiQu chuAn.
Duong nhu khdng c6 thuc tC tOt ntr6t va
duy nh6t ndo -clugc tlp dpng ptrO Uitin Oe

thi6t l4p vd rli€u chinh ctru lytrigu chu6n.
Vi vay c6 nhu cAu hitiu 16 hon vA viQc x6c 

r

itinh chu k) hiQu chudn. Vi khdng c6 
|

phuong ph6p lf tuong duy nh6t ndo phn 
I

hgp cho tdt ctr ciic phuong tiQn do n€n mQt 
I

si5 phucrng ph6p don gidnhcrn dri xdc dinh 
I

vd xem x6t chu ki hiOu chu6n vd su phu 
I

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 
I

conditions, vibrations, ionizing radiation, 
Ietc.); 
I. trend of data obtained from previous 
I

calibration records; 
I. maintenance and servicing records; 
I. frequency of cross-checking against 
I

major standards or other means of 
Imeasurement; 
I. frequency and quality of midterm checks 
I

in the meantime; 
I

. handling and transportation risks; and 
I. the extent to which personnel employed 
I

are trained 
I

Although signal standards cannot 
I

normally be ignored when determining 
I

any standard, the measurement uncertainty 
I

or risk is higher for the allowed quality 
I

measure and the detection s-eruicl I

performs long cycles. may be reduced 
I

more leniently because cost standards may 
I

be high. 
I

The process of determining the calibration 
I

period is a complex mathematical and 
I

statistical process that requires accurate 
I

and complete data to be determined during 
I

the calibration process. There appears to 
I

be no single, universally applicable best 
I

practice for setting and adjusting 
I

calibration cycles. Therefore, there is a 
Ineed to better understand the I

determination of calibration intervals. I

Since there is no single ideal method 
I

suitable for all measuring instruments, 
I

some simpler methods for determinine I
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I nQp cua cac phuong ph6p d6 d6i vti c6c

I 
lopi phuong tiQn do kh6c nhau dugc d€

I 
c4p ffong rdi liQu ndy. Ciic phuong ph6p

I dd iluqc xudt b6n trong c6c ti6u chu6n cu

I 
ttr6 1vi dp: [2]), ho{c bOi c6c t6 chric k]

I thupt c6 uy tin (vi ds: [5], [6], [7]), hoflt
tr6n c6c t4p chi khoa hpc c6 li6n quan.

!,u9 nt 
"ong 

ph6p ndy c6 thiS dugc sti dpng
tlO.lga chon ban dAu chu k) hiQu chu6n vI
tli6u chinh lqi circ chu kj, ndy tr6n co s&
kinh nghiQm. C6c phlcrng phrip do phdng
thf nghiQm ph6t tri6n ho{c c6c ptuong
nfg fugc phdng thi nghiQm 6p dpng cfing
c6 th6 dugc sri dUng ntiu chring phu hqp
vd dugc x6c nh4n gi6 tri sri dpng.
Phong thi nghiQm phii lga chgn c6c
phuong ph6p thich hgrp vd lpp thdnh vln
bin nhfrng phlong phrip da sri dpng. K6t
qui hiQu chu6n phii duqc thu thflp dudi
d4ng dtr liQu c6 tinh lich sri, di5 ldm co s&
cho ciic quyet dlnh trong tuong lai cho chu
k! hiQu chuAn thi6t bi.
Ngodi chu k) hiQu chuAn dd x6c dinh,
phong thi nghiQm c6n c6 mQt hE th6ng
thich t qp de. dim b6o tinh tr4ng hoat tlQng
vd hiQu chuAn thich hgrp cria c6c chuen vI
phuong tiQn do dugc sri dpng gitra crlc l6n
hiQu chu6n (xem DiCu 5.5.10 vd 5.6.3.3
cria ISO / IEC 17025:2005). 

i

reviewing calibration intervals .ancl

suitability for different types olt
measuring instruments are recommended,
Various measuring means are mentionedl
in this document. The methods have beenr
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.

and
their

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. Lga chgn ban dAu chu ki hiQu chu6n 3. Calibration Cycle Review Method

Quytit <linh ban dAu trong viQc x6c rtinh
chu k! hiQu chu6n dga tr€n c6c yiSu t6 sau:

. khuytin nghi cria nhi sin xu6t;

. mric ctQ vd sy khEc nghiQt cria vigc sri
dung;
. inh huong cria m6i ffi*g;
. dQ kh6ng dim b6o do y6u cAu OOi vOi
phdp <lo;

. sai s5 cho phdp lon nhdt (vi dp, quy <I!nh
boi co quan do ludmg c6 thAm quydn);

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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' 
n

..sy di6u chinh lhopc@
bi;
. enh huong cria it4i luqng do (vi dU: hiQu
ung nhiQt dQ cao e6i vOi c{p nhiQt d0); vd

. dt liQu sEn c6 ho{c dugc c6ng b6 vdi
ctng mQt loai thiilt bi.

Quy6t dinh n6n dugc thgc hiQn b0i mQt
ho{c nhtng ngudi c6 kinh nghiQm chung
vC do ludrng, ho{c vC c6c thi6t bi cu th6
dugc hiQu chu6n, vd cfing c6n c6 ti6n'thric
vO chu k! hiQu chuAn dugc 6p dpng boi
c6c phong thf nghiQm kh6c. CAn dua ra
udc tinh cho tirng thi6t bi ho{c nh6m thi6t
bi v6 chu kj, md thi6t bi q6 c6 kh6 n6ng
duy tri trong phqm vi sai s6 ph6p ldn nh6i
sau khi hiQu chudn.

. 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. Phuong phip xem x6t l4i chu k) hiQu
chu6n

4.Calibration Cycle Review Method

Sau khi da thi6t l{p viQc hiQu chu6n th6ng
thudrng,.c6. th€ ili6u chinh chu k! hiQu
chu6n OC tOi uu h6a sg cdn Uang gina mi
ro vd chi phi nlt" d.a n6u trong ph6n gi6i
thieu. C6 the th6y ring cfru ty Oug. .[9n
ban. <l6u khdng. cho k6t qu6 t6i uu mong
mu6n do mQt s6 lV do, vi dp:

. thiiSt bi c6 th€ rc-,in c4y hon dg kiiin;

. viQc st dpng c6 th€ kh6ng nhu dy kirin;

. c5 thiS chi cdn higu chudn mQt s6 thiist bi
ld <tri thay cho hiQu chu6n toan b0; vd

. dQ lQch dlrOc xric dinh khi hiQu churin l4i
cho.th6y ring c6 thO 6p dung chu k) hiQu
chudn ddi hon mi khdng ldm ttrng rui ro,
v.v.

C6 nhi€u phucrng ph6p cl€ xem xdt l4i chu
k) hiQu chu6n tiry theo:
. thitlt bi ctugc xri lf ri6ng ld ho{c theo
nh6m (vi dg: theo ki6u ho{c lopi cta nhd
san xu6t);
. thi6t bi khdng duy tri dugc si6 tri hieu

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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dung;

. thi6t bi th0 hiQn c6 su b6t 6n kh6c nhau;

. thi6t bi cluqc rli€u chinh; vd

. dt liQu sln c6 vd mric dQ quan trgng cria
dil liQu trong hO so hiQu chudn ttrititUi,
ViQc giii nguy€n chu lc! hiQu chu6n ban
ddu vd hQ th6ng duy tri chu kj,cO dinh ma
kh6ng c6n xem xdt l4i, kh6ng dugc coi ld
<lt tin c4y vd do rt6 khdng dugc khuyi5n
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 maintaining a 
I

fixed cycle without review, is not 
I

considered reliable enough and i, 
I

therefore not recommended. 
I

Phrong phtip 1: Didu chinh ty itQng
hogc "bQc thang'(llch-thdi gian)

Method 1: Automatic or ,,ladder',
(c ale n dar-time) adj us t m e nt

| ,0, thi6t.bi dugc t igr.nran Ui.,t, ttuhg,
I chu k! ti€p theo se dugc k6o ddi n6u th6y

I 
n6 ndm trong, vi dg:.80% sai s6 cho phdp

I lon nhat theo y€u cAu cria ph6p ilo ho{c
I giamn€u phiit hiQn n6 nim ngodi gi6i han

I sai s6 cho ph6p l6n nh^6t ndy. ph6n img

| "b.ar thang" ndy c6 th6 ld nhanh ch6ng

I 
dieu chinh chu kj, vi thpc hiQn dC dang

I 
md kh.6ng cdn ph6i c6 n6 lgc hdnh chinh.
Khi hO sodugc duy tri vd sri dpng, se bi6t
dugc sy c6 c6 th6 xiy ra vdi nh6m thi6t bi
d6 cho th6y sg cAn tiritit ph6i c6 stia chta
k! thuft ho{c b6o tri phdng ngira.

Nhugc di6m cta hQ th6ng xt ly thi6r bi
ri6ng 16 c6 th6 ld kh-o gift cho t<trOi luo,ng
cdng viQc hiQu chuAn dugc cdn bing vd
tron tru, vd n6 ddi h6i phii duqc lflp k6
hopch chi titit vd n6ng cao.

Se ld kh6ng thich hqp khi sri dung chu k!
mQt c6ch cpc doan theo phucrng ph6p ndy.
Rrii ro liOn quan dtin viQc phii hty b6 s6
lugng lon_ chtmg chi dI c6p, ho{c thpc
hiQn lai sO luqng l6n c6ng vigc cO the ld
khdng ch6p nhfn 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 ooladder" 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.

Phuong phdp 2: BiAu dA *ihm sodt (tich-
thdi gian)

Method 2: Control chart (calendor-
time)

Lap bi€u d6 ki6m so6t ld mQt trong nhEng
cdng cu quan trong nh6t cria ki6m so6t

- t- -

chdt lugng bdng th6ng kC (SQC) vd dugc
m0 t6 cu the ffong ctrc ilnphAm (vi du: [31"

Control charting is one of the most
important tools of statistical quality
control (SQC) and is specifically
described in publications (e.e. l3l. l4l).
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t4l). Ve nguyen t@n nr,.,
sau: ciic di6m hiQu chuAn quan trQng dugc
chgn vd ktit qui ctugc ve theo thoi gian.
Ttr c6c OO ttri ndy, ci clQ phdn t6n cria ktit
qud v-a d0 lEch ct6u clugc tinh toiin, d0 lech
c6 thiS ld <t0IQch trung binh trong mQt chu
lc! hiQu chuAn, hoflc trong truonE hgp c6c
thi6t bi rdt 6n dinh, d0 lech trorig -Ot rl
chu kj,. Tu nhirng s6 liQu ndy, chu ky tOi
uu c6 thO dugc tinh to6n.

P.hucmg ph6p ndy r6t thO 6p dpng (thyc tri
rdt kh6 6p dpng aOi vOi c6c thi6t b! phric
t4p) vd h6u nhu chi c6 thti dugc sri dpng
vdi qud trinh xri ly d[ liQu tg r10ng. Trudc
khi bat dAu tinh todn, cAn phii c6 kiiSn
tfryg dting ke vC quy luft bit5n thi6n cria
thiOt bi, hoflc c6c thi6t bi tucrng tg. Ngodi
ra, 1dt kh6 dc cl4t <tugc ru 

"an 
binf vd

khdi luqng.c6ng viQc. Tuy nhi€n, sU thay
tl6i tl5ng kC chu k! hiQu chudn so vdi quy
dinh ld duqc ph6p md kh6ng ldm m6t gi6
tri cta k6t qud tinh to6n; ctQ tin cdy c6 thO
dugc tinh to6n vd trOn ly thuytit it nh6t la
cung c6p chu kj,hiQu chuAn hiQu qu6. Hon
nila, viQc tinh to6n dQ phdn t6n cria c6c ktit
qui sC cho bi6t liQu gi6i hpn y€u cAu k!
thuflt cria nhd sin xu6t c6 hqp ly hay
kh6ng vd viQc phdn tich clQ lech tim dugc
c6 th€ girip chi ra nguy6n nhdn cria hiQn

tugng trdi.

This is done in principle as followil
critical calibration points are selectecl
and the results plotted against time,
From these graphs both the dispersion o1l

the results and the deviation are)

calculated, the deviation can be ther

average deviation over a calibrationL
cycle, or in the case of very stabler
instruments, the deviation in a number ol'
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.

Phwong phtip 3: ThN gian "trong srb
dltng"

Method 3: Time "in use"

Ddy ld mQt bii5n th€ cria c6c phuong ph6p
dd n6i & tr6n. Phucrng ph6p co bin v6n
kh6ng thay d6i nhtmg chu kj,hiOu chuAn
tluqc bi6u th! bAng gid sri dpng, thay vi
theo th6ng theo lich. fhi6t bi dugc gin vdi
mQt cl6ng hO clo thoi gian dE tr6i qua vd
quay vC thoi di6m hiQu chuAn khi chi th!
cta d6ng frO dpt ctiin gi6 tri x6c dinh. Vi d9
v6 c6c thiet bi ld c[p nhiet diQn, dugc sri
dgng o nhiQt d0 kh6c nghiQt, 6p kti piston
ilO Oo 6p su6t khi, can m6u (tric ld c6c thii5t
bi c6 the bi mdi mdn co hoc). Uu tti0m

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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l luun trgng 
"

I 
nny ld s6 lugng phdp hiQu chu6n dugc

I 
t_h,Ur hiQn vd do it6 chi phi hiQu chuAn thay

I ddi tr.uc titip theo chu kj,md thi6t bi duqt
I sri dpng.

I

I 
NgoAi ra, c6 thi6t bi ki6m tra tg ctQng v6

I viQc sri dpng thi6t bi. Tuy nhi€n, cO ntri€u

I S*nr. di6m thsc t6 khi ki6m tra ts dQng,

I 
oao gom:

| . khOng sri dung dugc v6i ciic thi6t bi
I 
kh6ng dirng ngu6n (vi ds: bQ suy gi6m)

I 
holc chudn (rtiQn trO, diQn dung, v.v.); 

I

| ..khdng sft dqng dugc khi thitit Ui <tuqc I

I bi6t lA bi r6i ho4c xu6ng c6p khi d{t tren I

I gi6, hoflc khi.sri dUng bing tay, hoac khi 
I

ph6i <l6ng-ng5t mQt s6 chu kj,ng6n; 
I. chi phf ban dAu cho viQc cung c6p va 
I

ldp d{t thiCt bi do thdi gian cao, vd vi I

ngudi sri dpng c6 thi5 can thiQp, n6n c6 thi5 
|

cdn phdi c6 sg gi6m s6t vd se ldm tdng chi I

'llr* chi c6 kh6 khtrn ee oat dusc hie, I

qui c6ng viQc. cao hcm so v6i c6c phuong 
I

ph5p tluqc 116 cflp d tr€n, vi ph-dng thl 
I

nghiQm (hiQu chuAn) h6,]g bi6t v€ ngAy 
I

md chu k! hiQu chuAn sc ktit thric. 
I

I devices subject to mec@i
I important theoretical advantage of thir;

I 
method is that the number of calibrationri

I to be performed and therefore the cost otl

I calibration varies directly with the cycle:

I 
for which the instrument is used.

I 
In addition, there is automatic testing ol

I 
equrpment usage. However, there arel
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 
I

increase costs; 
I. it is even more difficult to achieve I

higher work efficiency than the methods 
I

mentioned above, since the (calibration) 
|

laboratory does not know the date on 
I

which the calibration cycle will end. 
I

Phrong phtip 4: Ki6m ffa trong sfc dyng
hogc thtb nghipm "hQp ilen,,

Melhod 4: In-use testing or ,,black

box" testing

Edy ld mQt bitin th€ cria phucmg ph6p I vd
2 vd dgc biQt thich hsp cho c6c thi6t bi
phric tpp ho{c c6a b6ng di6u khi6n.
C6c th6ng s6 quan trgng dugc kiiSm tra
thuong xuy0n (m6i ngdy mQt lAn ho{c
thpm chi thuong xuy6n hon) bing thiist bi
hiQu chuAn x6ch tay, ho{c tdt hon ld bAng
mQt "hQp den" dugc t4o ri6ng dC ki6m tra
cric thdng sO Aa chgn. N6u "h6p den" ph6t
hiQn thitit b!nim ngodi sai s6 cfro phep tcrn
nh6t, thi6t bi se ituqc trh v€ Ae nigu chuAn
ttdy ttri.

Uu ditim chinh cria phucrng phrip ndy ld n6
cung c6p tinh kh6 dung t5i da cho ngudi
sri dpng thi6t bi. N6 r6t thich hqp cho c6c
thi€t bi dugc trich biQt vC mat dia lV vdi

This is a variation of methods I 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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lRhongtigucnuanffi
I 

chinh chi ctugc thgc hiQn khi bi6t ld dugc

I 
liu ;iu. Kh6 kh6n ld & viQc quy6t crlnh

I 
crlc thdng s6 quan trgng vd thi6t ki5 ,,h6p

I den".
I

I

I 
*rar dir vA m{t lf thuytit, phuong ph6p

I 
ndy rdt d6ng tin cfly, n-hmg di€u ndy hoi

I 
mo h6, vi thitit bi c6 the bi l6i d6i vdi mQt
s6 tham s6 kh6ng dugc clo bing ..hQp 

,

den". Ngodi ra, cdc tt4c tfnh ky thuflt cta I

ban than "hQp den" c6 th6 c6 thay ct6i. 
I

I

Vf dU vd c6c thi6t bi thi.ch hgp cho pt uong I

ph6p ndy ld m6y rto kh6i lusng rieng (ki6u 
I

cQng huong); NhiQt tiS ei6n tr& pt (tiit trqp 
I

vdi phuong ph4p lich - thoi gian); fidu k6 |

(bao- g_6m ngu6n); .vd m6y rlo mric 6m 
I

th31|l @ao gdm ngu6n). 
I

I separated from the calibration room, as

I 
complete calibration is performed onl1,

I when known to be required. The:

I 
difficulty lies in deciding the ke),

lparameters and designing the ,,black:

I box".
I

I 
Although this method is theoretically

I very reliable, this is somewhat

I ambiguous, as the instrument may fail
I 
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).

Phuong phtip S: Ctic ctich ti6p cQn thdng
kA khdc

Method 5: Other statistical approaches

Phuong phrip dga tr0n ph6n tich th6ng k6
cta thi6t bi ri6ng 16 ho4c lo4i thi6t bi cfrng
c6 th€ ld mQt crich tirip cfln kh6 thi. C6a
phuong ph6p ndy ngdy cdng dugc ;t5;
nguoi quan tdm, rtac biEt ld khi dugc sri
dgng k6t hqp vdi c6c cdng cU phAn'm6m
tl6y ttri. Vi du vC mQt c6ng cU phAn mOm
nhu v4y vd n€n t6ng to6n hqc clia n6 dugc
m6 ti bOi A. Lepek [9].
Khi mQt s6 luqng lon c6c thi6t bi gi6ng
hQt nhau (tric -ld citc nh6m thi(it bi) phai
dugc hiQu chuAn, chu kj,hiQu chuAn .O tne
dugc xem x6t vdi sU trg girip c0a cric 

I

ph.ucrng ph6p th6ng ke. Vi dp chi titit c6 
|

thO dugc tham kh6o trong tdi liQu cria L.F. I

Pau [7]. I

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
tet.
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 phrong phtip Method comporison

Khdng c6 mQt phtlong phrlp ndo ld phir
hqp ly tuong cho dAy dri c6c thi6t bi rtuqc
sri dgng (xem B6ng 1). Hon nta, cAn lou y
rdng phucrng ph6p dugc chgn s€ bi anh
hu&ng b&i liQu phdng thi nghiQm c6 dg
dinh thyc hign b6o tri theo k6 ho4ch hay
L!{ng. C6 th6 c6 c6c vtiu t6 kh6c-sE 6nh

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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huongd6nviQctr@
phong thf nghiQm. Do v4y-, phuong phrlp
tlugc chgn sE 6nh huong il6n c6ch thric h0
so dugc luu git.

that will influence tG-1"b.*t"ryk;
choice of method. Therefore, the methodt
chosen will affect how records are kept.

I
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Quy dinh vi tinh li€n kAt churin do lrdng
measurment results

viQc ch6m di€m tot hcrn s6 d4t dugc khi st dung c6ng cp prrAn n e- tt irr, hq,p
Better grading will be achieved using the right software tool

Bing 1: so s6nh cic phucrng ph6p xem x6t I4i chu k) hiQu chu6n
Table 1: comparison of calibration cycle Review Method

Phuong
phdp 1/
Method I

"bQcthang"/
step

Phucrng
ph6ry 2l
Method 2

Bi6u <16

kii5m sodt/
control
chart

Phuong
ph6p 3.
Method 3

thdi gian
"trong st
dUng"/time
t'in 

uset'

Phuong
phip 4l
Method 4

"h0p
den"l"bla
ck box"

Phuong
ph6p 5 r)7

Method 5

tiilp cgn
thdng k€
kh6c/other
statistical
approach

DQ tin cfy
Reliability

Trung binh
Medium

Cao

High
Trung binh
Medium

Cao

High
Trung binh

Mediurrr
Kh6 khen trong 6p
dUng

Difficulty in
application

rh6p
Low

Cao

IIigh
Trung binh

Medium
rh6p
Low

Cao

High

Cdn bing c6ng viQc

Work balance

Trung binh

Medium
Trung binh

Medium
Ior Trung binh

Medium

-;..IOI

Bad
Khi ndng 6p dsng d6i
vdi c6c thi6t bi cs th€

Applicability to
specific devices

Trung binh

Medium
rh6p
Low

Cao

High

Cao

High
Th6p

Low

Kh6 ndng s8n c6 thitit
bi

Equipment availability

Trung binh

Medium
Trung binh

Medium
Trung binh

Medium
Cao

High

Trung binh

Medium
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