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Policy for Measurement Uncertainty in Calibration

1. Muc dich

Tai liéu nay dua ra chinh sach cua Van phong
cong nhan chét luong (Van phong CNCL) vé do
khong dam bao do cho hoat dong hi¢u chuén.
Vin phong CNCL dua ra chinh sach nay dé
dam bao sy ap dung thong nhat cac quy dinh vé
do khong dam do cho céc td chuc duoc Van
phong CNCL cong nhan ciing nhu nham dam
bao Van phong CNCL tuan tha theo quy dinh
ctia to chirc quoc té vé cong nhan ILAC MRA.
2. Pham vi

Chinh sach nay p dung chii yéu cho cac phong
hiéu chuan. Tuy vy né ciing dugc ap dung cho
cac t6 chirc danh gia sy phu hop khac nhu
phong thir nghiém, phong xét nghiém y té, nha
san xuat mau chuan, nha cung cip thir nghiém
thanh thao, t6 chirc giam dinh v.v néu cac to
chtrc nay c6 thuc hién hoat dong hiéu chuan.

Trong tai li¢u nay khi st dung thudt ngir phong
thi nghiém, phong hiéu chuan thi can duoc hiéu
theo nghia bao ham cho ca cac t6 chuc danh gia
su pht hop khac nhu dé cap o trén.

Chu thich: Mic du chinh sach nay bao gém ca
hiéu chudn cho mau chuidn (RM), nhung né
khong bao gdm viéc an dinh d6 khong dam bao
do cho cac gia trj tinh chat ctiia RM.

Céc t6 chirc khong phai 1a phong hiéu chuan thi
khong nhat thiét phai danh gia CMC nhung can
lwu ¥ dén gia tri CMC tuyén b cta cac phong
hiéu chuan duoc cong nhan trong ILAC MRA
va CIPM MRA

3. Tai liéu vién dan
3.1 LAC- P14:09/2020: Quy dinh vé chinh sach
do khong dam bao do trong hiéu chuan.

3.2‘ TCVN 9593-3:2013, BJ khong dam bao do-
Phan 3: Huéng dan trinh bay d6 khong dam bao
do (GUM 1995)

3.3 TCVN 6165:2009- Tir vung qubc t& vé& do
luong hoc. Khai ni¢m, thuat ngir chung va co
ban (VIM)

1. Purpose

This document provides policy of BoA with
regard to the meausurement uncertainty for
calibration activities. The policy ensure the
consitance in implementing MU policy of BoA
accredited conformity assessment bodies and to

assure BoA in compliance with the
requirements of ILAC MRA
2. Scope

This document applies maily for calibaration
laboratories. However, it also applies for testing
laboratories, medical laboratories, reference
matereal producers (RMPs), proficiency testing
providers (PTs), inspection bodies and other
CABs where calibration activites are
performed.

In the context of this document, the terms
calibration laboratories used later should imply
to all other CABs as stated above.

Note: While this policy covers calibration of a
reference material (RM), it does not cover the
assignment of uncertainty to a property value of
an RM in any area.

Organisations other  than calibration
laboratories are not expected to evaluate their
CMC but should pay attention to CMC’s
covered by the ILAC Arrangement in
Calibration and the CIPM MRA

3. Reference document

3.1 ILAC- P14:09/2020: ILAC Policy for
Measurement Uncertainty in Calibration.

3.2 ISO Guide 98-3:2008, Uncertainty of
measurement- Part 3: Guide to the expression of
uncertainty in measurement (GUM 1995)

3.3 ISO/IEC Guide 99: 2007 - International
Vocabulary of Metrology- Basic and General
Concepts and Associated Terms
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4. Thuat ngir va dinh nghia

4.1 Py khong dam biao do (MU) (TCVN
6165:2009 -d 2.26)

Do khong dadm bao (cta phép do)

Thong s6 khong am dic trung cho sy phan tan
cua cac gia tri dai luong dugc quy cho dai lugng
do, trén co s thong tin da su dung.

Cha thich:

1. Do khong dam bao do bao gdm céc
thanh phan xut hién tir nhimg anh
hudng hé théng, nhu thanh phan gin
v6i su hiéu chinh va gia tri dai lugng
dugc 4n dinh cua chuan do luong, ciing
nhu d¢ khong dam bao dinh nghia. D61
khi cac anh huong hé théng da uée
luong khong dugc hi€u chinh, nhung
thay thé 1a cac thanh phan d¢ khong
dam bao do kém theo duoc dua vao.

2. Thong s6 co thé 1a, vi du, d6 léch
chuin duoc goi la do khong dam bao
chuén (hodc mot boi xac dinh cua no),
hodc nira ctia khoang, véi xac suat phii
quy dinh.

3. Noi chung, d0 khong dam bao do bao
gdm nhiéu thanh phan. Mot s thanh
phan c6 thé danh gia theo cach danh gia
loai A cua do khong dam bao do bang
phan bd thong ké cua cac gia tri dai
luong tir ddy cac phép do va c6 thé dugce
dic trung bang d6 1éch chuan. Céc thanh
phan khac co thé duoc danh gia theo
cach danh gia loai B cua d§ khong dam
bao do, ciing c6 thé dic trung bang do
léch chuan, duoc danh gid tir ham mat
dd xéac suét dua trén kinh nghi¢m hodc
thong tin khac.

4. Néi chung, d6i vi mot tap hop thong tin
da cho, d¢ khong dam bao do duogc gén
v6i mot gia tri dai lwong di an dinh quy
cho dai lugng do. Sy thay ddi cua gia tri

4. Terms and Definitions

4.1 Measurement Uncertainty (MU)
(ISO/IEC Guide 99: 2007 Clause 2.26
(VIM3)

Uncertainty of measurement

non-negative parameter characterizing the
dispersion of the quantity values being
attributed to a measurand, based on the
information used.

Note:

1. Measurement uncertainty includes
components arising from systematic
effects, such as components associated
with corrections and the assigned
quantity values of measurement
standards, as well as the definitional
uncertainty. Sometimes estimated
systematic effects are not corrected for
but, instead, associated measurement
uncertainty components are
incorporated.

2. The parameter may be, for example, a
standard deviation called standard
measurement uncertainty (or a
specified multiple of it), or the half-
width of an interval, having a stated
coverage probability.

3. Measurement uncertainty comprises, in
general, many components. Some of
these may be evaluated by Type A
evaluation of measurement uncertainty
from the statistical distribution of the
quantity values from series of
measurements and can be characterized
by standard deviations. The other
components, which may be evaluated
by Type B evaluation of measurement
uncertainty, can also be characterized
by standard deviations, evaluated from
probability density functions based on
experience or other information.

4. In general, for a given set of
information, it is understood that
the measurement uncertainty is
associated with a stated quantity value
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nay din dén sy thay doi cia do khong
dam bdo kém theo.

4.2 Ning lre do va hiéu chuin (CMC)

CMC 1a ning lyc do va hiéu chuan c6 thé cung
cap cho khach hang trong diéu kién binh
thuong:

a) nhu néu trong pham vi cong nhan cua
phong thi nghi¢m do thanh vién ky
thoa thuan ILAC MRA cip chimng chi

b) nhu cong bd trong Dit lidu so sanh cha
chét cua BIPM (KCDB) cua CIPM
MRA;

Xem thém trong phu luc A - giai thich rd hon vé
thuat ngt CMC.

4.3. Cac thuat ngir khac dwgc sir dung trong
tai liéu nay

Theo tiéu chudn “Tir vyng Qudc té vé do
luong” (TCVN 6165:2009, VIM 3).

5. Chinh sach do khong dam bio do trong
hiéu chuin

Phong hiéu chuan dugc cong nhan phai tuan thi
cac chinh sach vé do khong dam bao do (MU)
khi danh gia d§ khong dam bao do (d 5.1); tuyén
b6 CMC trong pham vi coéng nhan (d 5.2) va
tuyén b vé d6 khong dam bao do (d 5.3).

5.1 Chinh sich vé danh gia do khong dam
bao do

Phong hiéu chuan phai thyc hién danh gia do
khong dam bao do theo quy dinh trong GUM
1995 (d 3.2).

5.2 Chinh sich vé tuyén b6 CMC trong
pham vi cong nhan ciia phong hi¢u chuin
5.2.1 Pham vi cong nhén ciia phong hiéu chuan
phai bao gdm tuyén bd vé Ning luc do va hiéu
chuin (CMC). Ning luc do va hiéu chuan duoc
thé hi¢n 14 :

a) dai luong do hodc miu chuan;

attributed to the measurand. A
modification of this value results in a
modification of the associated
uncertainty

4.2 Calibration and Measurement Capability
(CMO)

A CMC is a calibration and measurement
capability available to customers under normal
conditions:

a) as described in the laboratory’s scope of
accreditation granted by a signatory to the
ILAC Arrangement; or

b) as published in the BIPM key comparison
database (KCDB) of the CIPM MRA.

See the appendix A for further explanation of
the term CMC.

4.3 Other terms used in this document

Given in the “International Vocabulary of
Metrology” (VIM3).

5. Policy on MU in calibration

An accredited calibration laboratory shall
comply with MU policy on evaluation of
measurement  uncertainty  (clause  5.1);
statement of measurement uncertainty (clause
5.2) and requirements for statement of CMC
within the scope of accreditation (clause 5.3).

5.1 Policy on the evaluation of measurement
uncertainty
The accredited calibration laboratories shall

evaluate  measurement  uncertainty  in
compliance with the GUM (clause 3.2).

5.2 Policy on Scopes of Accreditation of
Calibration laboratories

52.1 The scope of accreditation of an
accredited calibration laboratory shall include
the calibration and measurement capability
(CMC) expressed in terms of:

a) measurand or reference material;
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b) phuong phap/quy trinh do hodc hiéu chuan
va loai phuong ti¢n/dung cu hodc mau duoc do
hodc hiéu chuén;

¢) dai do va cac thong sb bd sung khac néu co,
vi du nhu tin s6 cua dién ap st dung;

d) do khong dam bao do (MU).

5.2.2 Viéc thé hién CMC trong pham vi cong
nhan phai rd rang, khong gay hiéu nham dic
biét ddi v6i do khong dam bao do nho nhét. Day
1a thong s6 thé hién phong thi nghiém c6 thé dat
duogc trong hi¢u chuan hoic do.

Khi dai lvgng do c6 mot gia tri hodc mot dai gia
tr1 thi viéc trinh bay do khong dam bao do phai
theo mdt hoac cac cach sau:

a) mot gia tri don 4p dung cho toan by pham vi
do.

b) mot pham vi do. Dbi v6i truong hop nay
phong hiéu chuan phai dam bao thyuc hién duoc
noi suy myén tinh dé xac dinh duoc do khong
dam bao do tai cac gia tri trung gian.

¢) mdt ham s6 cu thé cua dai luong do va/hodc
ctia thong sb do.

d) mdt bang ma tran trong dé xac dinh céc gia
tri cua do khong dam bao do tuong tng voi gia
tri cua dai lugng do va céac thong s6 bd sung.

e) theo dang d0 thi véi diéu kién c6 d6 phan giai
rd rang cho timg toa d dé dat dugc t6i thiéu 02
chir s co6 nghia ciia do khong dam bao do.
Luu y: Cac vi du thé hién CMCs khong diing
nhu dua ra mgt khoang khong c6 gidi han <0
<U<x” hodc khi trinh bay d¢ khong dam bao
do cho khoang dién tr¢ tir 1 dén 100 ohms lai
thé hién “nho hon 2 pQ/Q”

5.2.3 Do khong dam bao do trong CMC phai
duoc trinh bay 1a d6 khong ddm bao do mo rong
c6 xac sudt phi xap xi 95%. Pon vi cua do
khong dam bao do phai luén nhu 1a don vi cua
dai lugng do hoac léy theo gia tri tuong ddi cua
dai lugng do, vi du phﬁn tram, pV/V hodc phén
triéu (10°).

Khong chip nhén trinh bay theo cach viét
“PPM” hodc PPB” do thiéu dinh nghia rd rang
cho 2 thuat ngtr nay.

CMC trich din phai bao gdm thanh phan tham
gia tir thiét bi duoc hiéu chuan tét nhét cé dugc

b) calibration or measurement method or
procedure and type of instrument or material to
be calibrated or measured;

c) measurement range and additional
parameters where applicable, e.g. frequency of
applied voltage;

d) measurement uncertainty (MU).

5.2.2 There shall be no ambiguity in the
expression of the CMC on the scopes of
accreditation and, consequently, on the smallest
measurement uncertainty that can be expected
to be achieved by a laboratory during a
calibration or a measurement. Where the
measurand covers a value, or a range of values,
one or more of the following methods for
expression of the measurement uncertainty
shall be applied:

a) A single value, which is valid throughout the
measurement range.

b) A measurement range. In this case a
calibration laboratory shall ensure that linear
interpolation is appropriate in order to find the
uncertainty at intermediate values.

c) An explicit function of the measurand
and/or a parameter.
d) A matrix where the values of the

uncertainty depend on the values of the
measurand and additional parameters.

e) A graphical form, providing there is
sufficient resolution on each axis to obtain at
least two significant digits for the uncertainty.

Note: Open intervals ((example 1) “0 < U <x”,
or (example 2) for a resistance interval of 1 to
100 ohms, the uncertainty stated as “less than 2
u€/Q) are incorrect in the expressions of
CMCs.

5.2.3 The uncertainty covered by the CMC
shall be expressed as the expanded uncertainty
having a coverage probability of approximately
95 %. The unit of the uncertainty shall always
be the same as that of the measurand or in a term
relative to the measurand, e.g., percent, uV/V or
part per 106). Because of the ambiguity of
definitions, the use of terms “PPM” and “PPB”
are not acceptable.

The CMC quoted shall include the contribution
from a best existing device to be calibrated such
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nhu vay thi CMC tuyén bd méi c6 thé chimg
thuc.

Cha thich:

1. Thuét ngir “thiét bi tot nhat c6 duoc” dugc
hiéu 1a thiét bi duoc hiéu chuin ma khach hang
c6 dugc theo cach thuong mai hodc theo mot
cach khac. Thiét bi nay co thé c6 kha nang (do
6n dinh) dic biét hodc co lich st hiéu chuén 1au
dai.

2. Khi thiét bi t6t nhit c6 duoc c6 d6 lap lai bang
khong (zero), thi gia tri nay c6 thé khong st
dung trong viéc danh gia CMC. Tuy vay cac
thanh phan d6 khong dam bao cb dinh khac kém
theo thiét bj nay phai dwoc dua vao.

3. Trong mot sb trudng hop han hiru vi du nhu
trong mot so rét it cac CMCs trong KCDB (Dir
liéu so sanh chii chdt), c6 xay ra vide “thiét bi
t6t nhat c6 dugce” khong ton tai va/ hodc su tham
gia vao do khong dam bao duoc quy cho thiét
bi ¢6 thé c6 anh huong 16n dén do khong dam
bao do. Trong truong hop nay néu sy tham gia
vao d6 khong dam bao do tir thiét bi c6 thé tach
biét dugc v6i cac thanh phan tham gia khac, thi
thanh phan tham gia tir thiét bi c6 thé loai ra khi
tuyén bd CMCs. Tuy vay, dbi voi trudng hop
nay , pham vi cong nhan phai néu rd thanh phan
tham gia d6 khong dam bao do tir thiét bi da
khong duoc tinh dén.

5.2.4 Trudong hop phong hiéu chuin cung cép
cac dich vu nhu cung cép gia tri quy chiéu, thi
d6 khong dam bao do trong CMC phai bao gom
cac yéu tb lién quan dén thu tyc do s& sir dung
trén mau do thtr, vi du nhu cac anh hudéng cua
nén mau dién hinh, anh hudng cua cac trong tac
v.v phai dugc xét dén.

Do khong dam bao do trong CMC thuong
khong bao gdm thanh phan tham gia do su
khong 6n dinh hodc khong dong nhit ctia mau.
CMC dua ra phai dya trén phén tich tinh chét
ndi tai cia phuong phap cho cac mau do thir on
dinh va dong nhat dién hinh.

Luu y: D6 khong dam bao do néu trong CMC
dbi v6i phép do gia tri cua chuan khong dong
nhit véi do khong dam bao do kém theo mau
chuin do nha san xuat mau chudn cung cap. Do
khong dam bao do md rong cua mau chuan
dugc ching nhan thuong s€ cao hon d§ khong

that the CMC claimed is
realisable.

demonstrably

Note 1: The term “best existing device” is
understood as a device to be calibrated that is
commercially or otherwise available for
customers, even if it has a special performance
(stability) or has a long history of calibration.

Note 2: When it is possible that the best existing
device can have a contribution to uncertainty
from repeatability equal to zero, this value may
be used in the evaluation of the CMC. However
other fixed uncertainties associated with the
best existing device shall be included.

Note 3: In exceptional instances, such as
evidenced in very limited number of CMCs in
the KCDB, it is recognized that a “best existing
device” does not exist and/or contributions to
the uncertainty attributed to the device may
significantly affect the uncertainty. If such
contributions to uncertainty from the device can
be separated from other contributions, then the
contributions from the device may be excluded
from the CMC statement. For such a case,
however, the scope of accreditation shall clearly
identify that the contributions to the uncertainty
from the device are not included

5.2.4 Where laboratories offer services such
as reference value provision, the uncertainty
covered by the CMC shall include factors
related to the measurement procedure as it will
be carried out on a sample, i.e., typical matrix
effects, interferences, etc. shall be considered.
The uncertainty covered by the CMC will not
generally include contributions arising from the
instability or inhomogeneity of the material.
The CMC shall be based on an analysis of the
inherent performance of the method for typical
stable and homogeneous samples.

Note: The uncertainty described by the CMC
for the reference value measurement is not
identical with the uncertainty associated with a
reference material provided by a reference
materials producer. The expanded uncertainty
of a certified reference material will in general
be higher than the uncertainty described by the
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dam bao do néu trong CMC cua phép do mau
chuan.

5.3 Chinh sach vé tuyén bé d khong dam
bao do trong gidy chitng nhin hiéu chuin.
5.3.1 Phong hiéu chuan phai dua ra béo céo vé
dd khong dam bao do theo quy dinh cua GUM
(d3.2)

5.3.2 Két qua do phai bao gom gia tri dai lugng
dugc do y va do khong ddm bao md rong kém
theo U . Trong gidy chimg nhan hiéu chuan, két
qua do nén dugc bdo cao theo cach thiic y + U
kém theo don vi do cua y va U.

Két qua do c6 thé dugc thé hién thong qua bang
va ¢ thé cung cép d6 khong dam bao do mo
rong twong d6i U/ |y| néu thich hop.

Hé s6 phi va xac suat phu phai dugc tuyén bd
trong gidy chimg nhan hiéu chuan.

Trong gidy chimg nhéan hiéu chuan phai c6 phan
dién giai. Noi dung dién giai c6 thé nhu sau:
“Do khong dam bao do mo rong bdo cdo dwoc
xac dinh la do khong dam bao do chudn nhan
V6i hé s6 phii k dé cho xdc sudt phii twong iing
khoang 95 %.”

Lueu y: Poi véi do khong dam bdo do khong doi
xitng cé thé trinh bay theo cdach thire khdc véi
cdch thé hién y + U. Diéu nay ciing dp dung khi
do khong dam bdo do dwoc xdc dinh theo
phwong phap Monte Carlo hodc voi don vi
logarit.

5.3.3 Khi thé hién gia tri s6 cua do khong dam
bao do mé rong thi khong duoc thé hién nhiéu
hon hai (02) chit s6 c6 nghia. Khi két qua do
can duoc 1am tron sd thi chi thue hién lam tron
khi moi tinh toan di hoan tat.

Qua trinh lam tron s6 thuc hién theo quy tic 1am
tron s6 thong thudng.

Quy dinh chi tiét vé lam tron sé c6 thé tham
khao trong Phan 7 cta tai liéu GUM

5.3.4 Sy déng goép (cac thanh phan) vao do
khong dam bao do néu trong gidy chimg nhan
hi¢u chuan phai bao gobm cac dong goép ngan han

CMC of the reference measurement on the
reference material.

5.3 Policy on Statement of Measurement
Uncertainty on Calibration Certificates

5.3.1 The accredited calibration laboratory
shall reports the measurement uncertainty in
compliance with the GUM (clause 3.2)

5.3.2 The measurement result shall include
the measured quantity value y and the
associated expanded uncertainty U. In
calibration certificates the measurement result
should be reported as y + U associated with the
units of y and U. Tabular presentation of the
measurement result may be used and the
relative expanded uncertainty U / |y| may also
be provided if appropriate. The coverage factor
and the coverage probability shall be stated on
the calibration certificate. To this an
explanatory note shall be added, which may
have the following content:

“The  reported expanded  measurement
uncertainty is stated as the standard
measurement uncertainty multiplied by the
coverage factor k such that the coverage

probability corresponds to approximately
95 %.”

Note: For asymmetrical uncertainties other
presentations than y + U may be needed. This
concerns also cases when uncertainty is
determined by Monte Carlo simulations
(propagation of distributions) or with
logarithmic units.

5.3.3 The numerical value of the expanded
uncertainty shall be given to, at most, two
significant digits. Where the measurement
result has been rounded, that rounding shall be
applied when all calculations have been
completed; resultant values may then be
rounded for presentation. For the process of
rounding, the usual rules for rounding of
numbers shall be used, subject to the guidance
on rounding provided i.e in Section 7 of the
GUM.

5.3.4 Contributions to the uncertainty stated
on the calibration certificate shall include
relevant  short-term  contributions  during
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xay ra trong qué trinh hiéu chuén va céc déng
gop duge quy mot cach hop 1y dén tir thiét bi
ctia khach hang. Khi c6 thé dugc, ¢ khong dam
bao do phai bao quat gidng nhu cac dong gop
cua do khong dam bao do khi thuc hién danh gia
cac thanh phan cta d6 khong dam bao do cia
CMC, ngoai trir khi danh gia CMC 1a v6i thiét
bi sén c6 tot nhit con trong trudng hop xac dinh
d6 khong dam bao do néu trong gidy ching
nhan hiéu chuén la x4c dinh theo thiét bi cua
khach hang. Do vy d9 khong dam bao do duoc
béo céo (trong gidy chimg nhan hiéu chudn) c6
khuynh hudng s€ 16n hon d§ khong dam bao do
tuyén b trong CMC.

Déi voi cac dong gop (vao do khong dam bao
do) ma phong hiéu chuin khong biét, vi du nhu
d6 khong dam bao do khi van chuyén, thi
thudong khong dua vao trong tuyén bd do khong
dam bao do. Tuy vay néu phong thi nghiém dur
doéan dugc cac dong gop nay co tic dong 16n
vao dd khong dam bao do dugc quy cho phong
thi nghiém thi khach hang can duoc thong bao
theo nhu quy dinh trong yéu cAu xem xét phé
duyét dé nghi thau va hop dong néu trong tiéu
chuan ISO/IEC 17025,

5.3.5 Vi dinh nghia cia CMC nhu néu trong
diéu 4.2, phong hiéu chuan dugc cong nhan phai
bao cdo do khong dam bao do khong dugc nhod
hon do khong dam bao do da néu trong CMC
thuoc pham vi cong nhan cua phong thi
nghiém .

5.3.6 Theo quy dinh trong ISO/IEC 17025,
phong hiéu chuan dugc cong nhan phai trinh
bay do khong dam bao do theo cung mdt don vi
cua dai lugng do hodc theo don vi tuong ddi cua
dai luong do (vi du nhu phan trim (%))

calibration and contributions that can
reasonably be attributed to the customer’s
device. Where applicable the uncertainty shall
cover the same contributions to uncertainty that
were included in evaluation of the CMC
uncertainty component, except that uncertainty
components evaluated for the best existing
device shall be replaced with those of the
customer’s device. Therefore, reported
uncertainties tend to be larger than the
uncertainty covered by the CMC. Contributions
that cannot be known by the laboratory, such as
transport uncertainties, should normally be
excluded in the uncertainty statement. If,
however, a laboratory anticipates that such
contributions will have significant impact on
the uncertainties attributed by the laboratory,
the customer should be notified according to the
general clauses regarding tenders and reviews
of contracts in ISO/IEC 17025.

5.3.5 As the definition of CMC implies,
accredited calibration laboratories shall not
report a smaller measurement uncertainty than
the uncertainty described by the CMC for which
the laboratory is accredited.

53.6 As required in ISO/IEC 17025,
accredited calibration laboratories shall present
the measurement uncertainty in the same unit as
that of the measurand or in a term relative to the
measurand (e.g. percent).

Cic chir viét tat Abreviation
BIPM BIPM
Vién Can do Qudc té Bureau International des Poids et Mesures
CIPM MRA CIPM MRA
Thoa thuan thtra nhan 13n nhau cua Uy ban Can International Committee for Weight and
do Qudc te Measures Mutual Recognition
Arrangementnternational
KCDB KCDB
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Co s¢ dir liéu so sanh co ban

Chu thich: KCDB 1a ngu6n thong tin md trén
Web vé CIPM MRA, bao gém thong tin vé
thanh vién tham gia CIPM MRA, céc két qua
clia cac so sanh chu chét va so sanh bo sung va
két qua danh gia nang luc do va hiéu chuan
(CMCs) (https://www.bipm.org/kcdb). K

ILAC
Tb chirc cong nhan phong thi nghiém Qudc té

ILAC MRA

Thoa thuan thira nhan 1an nhau ctia ILAC
NMI

Vién do ludng qudc gia

RMO

T6 chirc do ludng khu vuc

VIM 3
Ttr vung qudc té vé do ludong hoc

Key Comparison Database

Note: The KCDB is a publicly available, free
web resource related to the CIPM MRA. It
contains information on participants of the
CIPM MRA, results of key and supplementary
comparisons and peer reviewed Calibration and

Measurement Capabilities (CMCs)
(https://www.bipm.org/kcdb).

ILAC

International Laboratory Accreditation
Organisation

ILAC MRA

ILAC Mutual Recognition Arrangement

NMI
National Metrology Institute

RMO
Regional Metrology Organisation

VIM 3" Edition
International Vocabulary of Metrology
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PHU LUC A/Appendix A- (Tham khao/Informative)

NANG LUC PO VA HIEU CHUAN/ Calibration and Measurement Capability

Tai liéu ctia nhém cong tac két hop BIPM/ILAC / A Paper by the joint BIPM/ILAC
Working Group

(Ban rat gon) (Vietnamese Version)

1. Sau cudc hop tai Nashville gitta RMO va ILAC nam 2006, nhém cong tic BIPM/ILAC
nhan duoc nhiéu gop ¥ cho dé xuét vé mot thuit ngir chung cho 02 thuit ngit - Kha ning do t6t
nhat (BMC) va Nang luc do va hi¢u chuén (CMC). Mot s6 d3 dé xuit dua ra mot thuat nglt mai -
Kha ning do (MC), tuy vay nhiéu ¥ kién tir cic thanh vién cia RMO va NMI lai mong mudn gitr
nguyén thuat ngit CMC véi Iy do thuat ngit nay da duoc sir dung phd bién trong cong dong
RMO, NMI va dic biét no di dugce sir dung trong Co s& dir liéu so sanh chi chdt cia CIPM
MRA. Tuy viy y kién nhiéu bén déu chung quan diém 1a 2 thuat ngir (BMC & CMC) hién dang
duoc sir dung va dién giai khac nhau nén can c6 mot thuat ngir chung théng nhit.

2. Mot dé xuat méi lién quan dén van dé nay da dugc BIPM va ILAC thdo ludn vao ndm
2007 khi ILAC dong ¥ tir bo thuat ngir BMC dé tién t6i thong nhét v6i thuat ngir CMC. Van d&
nay di duogc thao luan trong cudc hop gitra to chirc do luong khu vue (RMO) va to chuc cong
nhan khu vyc (RAB). Mot dy thao da duoc dua ra sau do. Tiép theo da c6 mot sb sira ddi nho tai
cudc hop ciia tiéu ban hdn hop t6 chire do ludng khu vuc va BIPM (JCRB) dién ra vao thang 5
ndm 2007 tai Johannesburg. Du thao stra doi nay sau d6 da duoc ILAC chap thuan. Trong thoi
gian nay nhom cong tac di viét thém Chu thich 5a va 5b danh cho cong ddng miu chuén.

3. Nhom cong tac BIPM/ILAC hoan chinh dy thao tai cudc hop ¢ St Paul va sau d6 n6 da
duoc Hoi nghi toan thé ILAC GA va Uy ban can do quéc té (CIPM) thong qua vao thang 10
nam 2007. Nhom cong tac da khuyen nghi sau khi dy thao duoc thong qua thi BIPM va ILAC
can dua ra Tuyén b chung vé vén dé nay ciing nhu ILAC can c6 Dy thao chinh sach vé trinh
bay do khong dam bao do trong hiéu chuan trong d6 €O sur dung cac khuyén nghi va két qua dat
dugc do nhom cong tac dua ra. Nhom cong tac s& tiép tuc hop tac trong cac tai liéu chung khac,
c6 thé bao gdm cac hudng dan bd sung cho phong thi nghiém hogc nha san xuat mau chuén.

4. Dinh nghia.

"Trong khuén khd ciia CIPM MRA va thoa thuan ILAC MRA va tuan theo cong bd chung
CIPM-ILAC, dinh nghia chung sau day da dugc nhat tri:

CMC 1a Niang lyc do va hiéu chudn cé thé cung cip cho khach hang trong diéu kién binh
thuong:

(a) nhu cong bd trong Dit liéu so sanh chi chdt ciia BIPM (KCDB) ciia CIPM MRA; hoic
(b) nhu néu trong pham vi c6ng nhén cta phong thi nghiém do thanh vién ky thoa thuan
ILAC MRA cap ching chi.

5. Céc chu thlch di kém voi dinh nghia nay 1a hét strc quan trong nham 1am rd céac Van dé
lién quan tryc tiép t6i dinh nghia. Mac du n6 khong bao gobm moi dién giai hodc giai quyét cac
van d¢ lién quan nhung c6 thé 1a co s¢ dé 1am rd hon trong cac Dy thao chinh sach ciia ILAC vé
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danh gia d¢ khong dam bao do trong hiéu chuén hoic trong cac hudng dan ciia JCRB xay dung
dé CIPM thong qua.

Cha thich:

N2 Ddi voi CMC viée do hodc hiéu chuén can phai:

- thuc hién tuan thu theo mot }hﬁ tuc dugc lap ,thémh van ban va c6 bang thanh phén do
khong dam bao do dugc thiét 1ap trong hé thong quan ly cua NMI hodc phong thi nghiém
dugc cong nhan;

- thgc hién trén co s¢ thuong ky (bao gém theo yéu cau hoidc theo ké hoach tai mot thoi
diém nao do6 trong nam); va

- san sang cho moi khach hang.

N3 Can phai thira nhan rang c6 mot s6 NMIs c6 kha ning cung cip cac “phép hiéu chuin
dic biét” voi do khong dam bao do dic biét nhd nhung khong phai trong diéu kién binh thuong
va thuong chi danh cho mot nhém it khach hang ctia NMIs nham phuc vu cho nghién ctru hoac
phuc vu cho chinh sach cua quéc gia. Tuy vay nhitng phép hiéu chuan nay khong nim trong
CIPM MRA va khong dugc gin tuyén bd vé su tuong duong do JCRB quy dinh ciing nhu khong
dugc mang logo ciia CIPM MRA. Cac phép hiéu chuan nay khong nén cung cap cho cac ddi
tugng khach hang sir dung dé cung cép dich vu thuong mai binh thuong. Cac NMlIs ¢ kha ning
cung cép dich vu c6 d6 khong dam bao do nho hon d6 khong dam bao do cong bd trong co so dir
lidu vé nang lyc do va hi¢u chuén trong KCDB cua CIPM MRA duoc khuyén khich gui s6 lidu
dé xem xét kiém tra CMC nham gitp dua dich vu nay tré thanh dich vu cung cap mang tinh
binh thuong.

N4. Théng thudng co bdn (04) cach co thé st dung dé trinh bay tuyén bd vé d6 khong dam bao
do (theo pham vi, theo cong thirc, theo gié tri ¢6 dinh va theo bang ma tran). Do khong dam bao
can ludn tuan thu theo huéng dan vé cach trinh bay ciia d6 khong dam béo trong do luong
(GUM) va nén bao gém céc thanh phan (tham gia) néu trong thu tuc so sanh chi chdt cta Uy
ban tu vin CIPM. Cac thong tin nay c6 thé co dugc trong bao cio cia cac so sanh cong bd trén
CIPM MRA KCDB vé céc so sanh chii chét hodc so sanh bo sung.

N5 Thanh phan tham gia vao d6 khong dam bao do néu trong gidy chimg nhan hiéu chuan

do thiét bj ctia khach hang gy ra trudc hoic sau khi hiéu chuan hodc do tai phong thi nghiém
hodc NMI trong d6 gém ca do khong dam bao do do van chuyén thi thong thudng s& duoc loai
ra khoi tuyén bd vé do khong dam bao do. Sy tham gia vao d khong dam bao do néu trong bao
c40 hiéu chuin bao gdm kha ning thyuc hién (do dugc) cua thiét bi khi thir trong qué trinh thuc
hién hiéu chuan tai NMI hozc phong thi nghiém duoc céng nhan. Tuyén bb d6 khong dam bao
do trong CMC ¢ tinh dén tinh huong nay bang cach dua thém vao mot gid tri theo thoa thuan
du:a trén thiét bi tot nhit c6 dugc. Diéu nay sir dung cho ca trudng hop trong d6 mot NMI cung
cap lién két chuan dén don vi SI cho mot NMI khac ma thong thudng sir dung mot thiét bi khong
c6 san trong thwong mai.

N5a Khi cac NMI truyén chuén t6i khach hang thong qua dich vu nhu hiéu chuan hoac cung cap
gia tri quy chiéu thi tuyén b6 d6 khong dam bao do cua NMI noi chung nén bao gom céc yéu

to/ anh huong lién quan dén thu tuc do khi tién hanh trén mau do vi du nhu cac anh hudng cua
nén mau dién hinh , anh huéng cia cac twong tac v.v phai dugc xét dén. Tuyén bd do khong dam
bao do nhu vy néi chung khong bao gdm thanh phan tham gia tir sy khong 6n dinh, va khong
d6ng nhét cia mau chuan. Tuy vay NMI c6 thé duoc yéu cau dé danh gia cic anh hudng nay va
trong trudng hop d6 mot do khong dam bao do thich hop can phai duoc néu trong gidy chimg
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nhan do. Do d6 khong dam bao do kém theo CMC c6ng bd khong thé tinh trude duoc cac anh
hudng nay, nén do khong dam bao do cia CMC nén dugc dya trén sy phan tich két qua thyc
hién cua phép thir v6i cac mau do thir ¢ do 6n dinh va ddng nhat dién hinh.

N5b Khi cac NMI truyén chuan téi khach hang théng qua viée cung cip mau chudn ching nhan
(CRMs), thi viéc tuyén bd d6 khong dam bao do kém véi CRM theo tuyén bd trong CMC, phai
néu rd tac dong cua mau (dic biét tac dong anh hudng cua sy khong on dinh, khong déng nhét
va c& mau/sé lugng mau) trong d6 khong dam bao do cho ting gia tri thong s6 chimg nhan.
Gidy chimg nhan CRM ciing nén c6 huéng dan vé tng dung du kién ciing nhu cac han ché khi
sir dung mau (chuén).

N6. Cac CMC ciia NMI duge cong bd trén co sd dit 1iéu KCDB tao lién két chudn t6i hé SI mot
cach duy nhét theo phé duyét ddng ddng hoic néu khong thé duoc thi sé tao lién két chuan t6i
hé SI theo chudn thoa thuan cong bd hoic theo chuan cé thir bac cao hon tuwong tng. Chuyén gia
danh gia cac phong thi nghiém dé cong nhan ludn dugc khuyén khich kiém tra dit lidu trén
KCDB (http://kcdb.bipm.org) khi xem xét tuyén bd cta phong thi nghiém vé d6 khong dam bao
do va bang thanh phan d6 khong dam bao do dé khang dinh tuyén bd do khong dam bao do (cua
phong thi nghiém) Ia nhit quan véi d6 khong dam bao ciia NMI ma phong thi nghiém sir dung
trong lién két chuan.

N7 Chuan do ludng qudc gia hd trg CMC caa NMI ban than c6 thé di 1a chuan dau thé hién
hé don vi SI hodc c6 lién két chudn t6i chudn du cua hé don vi SI (hodc lién két t6i chuan theo
thoa thudn dugc cong b6 hoic lién két v6i chuan c6 thir bac cao hon phu hop) cia mot NMI
khac trong khudn kho caa CIPM MRA. Cac phong thi nghlem dugc t6 chirc cong nhan 1 thanh
vién ILAC MRA cong nhén ciing ¢6 thé cung cap lién két chuan dugc thira nhan t6i hé don vi SI
thong qua lién két voi NMI 1a thanh vién ky thira nhan cia CIPM MRA. Diéu nay thé hién vai
trd hd trg 1an nhau cua ca CIPM MRA va ILAC MRA.
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APPENDIX A/ Phu luc A - (Informative/Tham khio)

CALIBRATION AND MEASURMENT CAPABILITY/Ning lwc do va hi¢u chuin

A Paper by the joint BIPM/ILAC Working Group/ Tai liéu ciia nhém cong tac két hop
BIPM/ILAC

(Full Text)/ Ban tiéng Anh
1. Background

1. After the “Nashville meeting” of the Regional Metrology Organisations and ILAC in
2006, the BIPM/ILAC working group received a number of comments on its proposals for a
common terminology for Best Measurement Capability (BMC) and Calibration and
Measurement Capability (CMC). It also received comments on its proposal to harmonise on the
term “measurement capability” (MC). Some commentators, primarily from the RMO and
National Metrology Institute (NMI1) community, wished, however, to retain the term CMC.
They argued that it had become widely accepted for use in describing, evaluating, promoting,
and publishing the capabilities listed in the Calibration and Measurement Capability part of the
Key Comparison Data Base of the CIPM MRA. Other commentators from both communities
considered that the two terms were applied and interpreted differently according either to
established practice or to poor or inconsistent interpretation. They considered that this was itself
an adequate justification for a harmonized definition. All, however, agreed that there should be
further work to follow up the “Nashville statement” (NS).

2. A further proposal was discussed between the BIPM and the ILAC in a bilateral meeting
on 8 March 2007 when ILAC representatives volunteered to move away from the term BMC and
to harmonise on CMC. The issue was presented to a meeting between the Regional Metrology
Organisations (RMO) and the Regional Accreditation Bodies (RAB) on 9 March 2007. The
RMO/RAB meeting welcomed the text. Small modifications were made at the Joint Committee
of the Regional Metrology Organisations and the BIPM (the JCRB) on 3 May 2007 in
Johannesburg. A presentation was then made on 10 May 2007 to the Accreditation Issues
Committee of ILAC which accepted the document. This text was circulated to the members of
the working group on 1 June, in advance of its planned meeting during the NCSLI conference in
St Paul, USA, on 1 August 2007 so that there could be further regional consultations. During
that period, a small working group developed "Notes 5a and b" aimed at the reference material
community.

3. The BIPM/ILAC working group finalised the text during the St Paul meeting and now
presents it for approval by the ILAC General Assembly in October 2007 and by the International
Committee for Weights and Measures (CIPM) in November 2007. The working group suggested
that, after approval, BIPM and ILAC should draft a joint statement on the subject. It also
recommended that ILAC should adapt its current draft policy on estimation of uncertainty in
calibration so as to take account of the recommendations and the outcome of the working group.
The working group will continue to collaborate on other joint documents, which might include
additional guidance to laboratories or bodies which produce reference materials. Other
documents could include any agreed actions as a result of the ILAC survey of Accreditation
Bodies on their experience of accrediting NMIs and a similar survey of the NMIs' experiences.
These documents will be discussed in the RMO/RAB meeting in March 2008.
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4. The Definition.

"In the context of the CIPM MRA and ILAC Arrangement, and in relation to the CIPM-ILAC
Common Statement, the following shared definition is agreed upon: a CMC is a calibration and
measurement capability available to customers under normal conditions:

(a) as published in the BIPM key comparison database (KCDB) of the CIPM MRA; or

(b) as described in the laboratory’s scope of accreditation granted by a signatory to the ILAC
Arrangement. "

5. The Notes to accompany the definition are of crucial importance, and aim to clarify
issues of immediate relevance to the definition. They do not claim to cover every implication, or
to address related issues. They may, however, be developed further, either in the current draft
ILAC policy document on the evaluation of uncertainty in calibration, or in any guidance
subsequently developed by the JCRB, for approval by the CIPM.

NOTES

N1 The meanings of the terms Calibration and Measurement Capability, CMC, (as used in
the CIPM MRA), and Best Measurement Capability, BMC, (as used historically in connection
with the uncertainties stated in the scope of an accredited laboratory) are identical. The terms
BMC and CMC should be interpreted similarly and consistently in the current areas of
application.

N2 Under a CMC, the measurement or calibration should be:

0 performed according to a documented procedure and have an established uncertainty
budget under the management system of the NMI or the accredited laboratory;

0 performed on a regular basis (including on demand or scheduled for convenience at
specific times in the year); and

0 available to all customers.

N3 The ability of some NMIs to offer “special” calibrations, with exceptionally low
uncertainties which are not “under normal conditions,” and which are usually offered only to a
small sub-set of the NMI's customers for research or for reasons of national policy, is
acknowledged. These calibrations are, however, not within the CIPM MRA, cannot bear the
equivalence statement drawn up by the JCRB, and cannot bear the logo of the CIPM MRA. They
should not be offered to customers who then use them to provide a commercial, routinely
available service. Those NMIs which can offer services with a smaller uncertainty than stated in
the database of Calibration and Measurement Capabilities in the KCDB of the CIPM MRA, are,
however, encouraged to submit them for CMC review in order to make them available on a
routine basis where practical.

N4  Normally there are four ways in which a complete statement of uncertainty may be
expressed (range, equation, fixed value and a matrix). Uncertainties should always comply with
the Guide to the Expression of Uncertainty in Measurement (GUM) and should include the
components listed in the relevant key comparison protocols of the CIPM Consultative
Committees. These can be found in the reports of comparisons published in the CIPM MRA
KCDB as a key or supplementary comparison.

N5 Contributions to the uncertainty stated on the calibration certificate and which are caused
by the customer’s device before or after its calibration or measurement at a laboratory or NMI,
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and which would include transport uncertainties, should normally be excluded from the
uncertainty statement. Contributions to the uncertainty stated on the calibration certificate
include the measured performance of the device under test during its calibration at the NMI or
accredited laboratory. CMC uncertainty statements anticipate this situation by incorporating
agreed-upon values for the best existing devices. This includes the case in which one NMI
provides traceability to the SI for another NMI, often using a device which is not commercially
available.

N5a Where NMIs disseminate their CMCs to customers through services such as calibrations
or reference value provision, the uncertainty statement provided by the NMI should generally
include factors related to the measurement procedure as it will be carried out on a sample, i.e.,
typical matrix effects, interferences etc. must be considered. Such uncertainty statements will not
generally include contributions arising from the stability or inhomogeneity of the material.
However, the NMI may be requested to evaluate these effects, in which case an appropriate
uncertainty should be stated on the measurement certificate. As the uncertainty associated with
the stated CMC cannot anticipate these effects, the CMC uncertainty should be based on an
analysis of the inherent performance of the method for typical stable and homogeneous samples.

N5b Where NMIs disseminate their CMCs to customers through the provision of certified
reference materials (CRMs) the uncertainty statement accompanying the CRM, and as claimed
in the CMC, must indicate the influence of the material (notably the effect of instability,
inhomogeneity and sample size) on the measurement uncertainty for each certified property
value. The CRM certificate should also give guidance on the intended application and limitations
of use of the material.

N6 The NMI CMCs which are published in the KCDB provide a unique, peer-reviewed
traceability route to the SI or, where this is not possible, to agreed - upon stated references or
appropriate higher order standards. Assessors of accredited laboratories are encouraged always
to consult the KCDB (http://kcdb.bipm.org) when reviewing the uncertainty statement and
budget of a laboratory in order to ensure that the claimed uncertainties are consistent with those
of the NMI through which the laboratory claims traceability.

N7  National measurement standards supporting CMCs from an NMI or DI are either
themselves primary realizations of the SI or are traceable to primary realizations of the SI (or,
where not possible, to agreed - upon stated references or appropriate higher order standards) at
other NMIs through the framework of the CIPM MRA. Other laboratories that are covered by
the ILAC Arrangement (i.e. accredited by an ILAC Full Member Accreditation Body) also
provide a recognized route to traceability to the SI through its realizations at NMIs which are
signatories to the CIPM MRA, reflecting the complementary roles of both the CIPM MRA and
the ILAC Arrangement.

N8 Whereas the various parties agree that the use of the definitions and terms specified in
this document should be encouraged, there can be no compulsion to do so. We believe that the
terms used here are a significant improvement on those used before and provide additional
guidance and help so as to ensure consistency in their use, understanding, and application
worldwide. We therefore hope that, in due course, they will become commonly accepted and
used.
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