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SCS 213 (Accreditation) |
(SIRA Certification Servicel

OB 20 STE A (PT)

i gamol saE A
S - A I B (B 10 O =
#c LGC (Aquacheck)] Ltd. (=Z), FAPAS (&), LGC Ltd. (+&.EY),

Central Science Laboratory ($Z),
Health Protection Agency Water EQA (=&

E& : =& (Aquacheck Scheme), == 0| = EAM (QWAS:
Quality in Water Analysis Scheme), EZ 2 X (CONTEST:
Contaminated Land Proficiency Testing Scheme)
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FAPAS : Food Analysis Performance Assessment Scheme
LEAPS :laboratory Environmental Analysis Proficiency Scheme
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: AT CI0HM M= @XIE IiIJ-IGIJI 04
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4.10 The laboratory shall continually improve the

effectiveness of its management system through the use of
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10. R EatA0EEA/ZEEAN Y
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% ZAYzHel (Management responsibility)
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ISO/IEC 17025:2005 J|=2& 2l

Capacity (52)
- Exercise of Responsibility (242A)
- Scientific Method (Z}st= HitH)
- Objective of Results (Z1}2| Z#zA)
- Impartiality of Conduct (&!3io] Z X M)
Traceability of Measurement (SX2| £3M)
+ Repeatability of Test (A|[&2] x{E M)

- Transparency of Process (Z}&2| EXAM)
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20{X|X| &= 242 312] (Unbroken chain of comparison)
=3 2&t= (Measurement Uncertainity)
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X2 (Competence)
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Due to professional care (M=4) ; Knowledde & SKills

Evidence and Independence (XIZZAl, Z4A AX])

— Strictly trustworthy and unbiased manner(2lz| &, ™A g8i0])

— Ethical conduct [(EEA) — Open mined (Z& XiMI)
- Diplomatic (AS2) - Observant (&)
- Perceptive (21 X|=) - Versatile (E&2 AlZ})

- Reporting ability (2 1M M SH)
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»- DO NOT rub other wrong conduct

- Arrogance (9 2X)
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- Distant and unreachable (FH S04 #S)
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=
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=
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- BMsdE MAH AIEHE 212 EHE
. NE [ B EESIEL
S =51 === EEEEPIED
BOD P, G 4C B2 48hr(6hr)
cop P, G 4°C,H,50,2 pH 2015} 28d(7d)
58 P.G 4C B2 7d
_ 4C.H,S0,2 pH 2038t
- ==2 X 2 4
NHFEES | G | (mas Az mzrs 5isiol a8) .
4C B2, (A2 pH 40|56t XX
Phenols G | & = cuso, 1g/L &J1) eta
T-N PG 4°C,H,S0,2 pH 2015} 28d(7d)
T-P P.G 4°C,H,S0,2 pH 2013} 28d
24 P - 28d

L usE ae 2 & Y 25 ol8He
-2 e =5 2T JEYRACO)
pH +0.2
BOD 20+1
BN
%~ (aroiDbet, igié,‘g mE ) 9909
a 2ASHE 2R
B (mmm;,ﬁigaaj ks
CHED =240/ 2 35+0.5 , 44+0.2
SHE SdaE 18+2 ~ 22+2
X2 el 21%+1.0°C
(E2)LBIZ (=228 =) 35+0.5 ., 45+0.5
ESCHE 22 35+0.5
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< Laboratories use Quality Management Systems based on
ISO/IEC 1725 in their day-to-day activities for their very
existence and success.

< ISO/IEC 17025:2005 identifies and formalizes requirements

for laboratories.
- Management systems
- Technical competences

< Accreditation to ISO/IEC 17025:2005 :-- Confirms all !!!
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(metrological
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234

» BOXIX| &= 2E 12
[An unbroken chain of comparison]
« ZHE2AT [Measurement Uncertainty)
» &A% [Documentation)
= XIA [Competencel
» SIE9 X [Reference to Sl units)
= Iiul® [Re-calibration]
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Results are only comparable through a common reference.
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Supply of reference materials

COMAR Database

(€Ode d’indexation des MAteriaux Reference)
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Biological and Clinical reference materials
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Reference materials for Industries
Inorganics reference materials
Non ferrous reference materials
Organics reference materials
Reference materials for Physical properties )

MO\ =2e2n2a
Reference materials for the Quality of life

59 I3
(Uncertainty
in Measurement)
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“Guide to the Expression of Uncertainty
in Measurements” (GUM), 1SO, 1993

“Guidines for Evaluating and Expressing

the Uncertainty of NIST Measurement
Results”, NIST Technical Note 1297,

NIST, 1993

“Quantifying Uncertainty in Analytical
Measurements”, EURACHEM, 1995

“Grundlagen der Messtechnik, DIN
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> Critical deficiency - very serious indeed
» Major deficiency — quite signification

> Minor deficiency — minor or isolated
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= 2 & WA (calibration)
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s 2 &2 H(calibration curve)
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n 282K HS(calibration curve verification)
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s H2ESH EQCI) ER AlE= HIEANEZ S8 &852
HEESZE2 1M sE S 220 ANEZ ES
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Ct. E&8HAH(LOQ)

« O O
A &8 =S (calibration point) & && =018 &
A= FlASE
= HASSHAH(MDL) 2 S LS E X0l 2 o
A GH
T o,
MOLL 22 22 s&AZ 7-10J1 BI=E=SEH,
HZEHXI2 1081 s ot= 8t
45
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n . EZEZTHE O|=S HHAESSHH &E2 O
S AL DEEMH(mg/L)| EZ Z(absorbance) H A& =S (mg/L)
0 0
1 0.084
2 0.159
3 0.242
4 0.33
= y=0.0818%x-0.0006, r2=0.9993
46

- 415 -



NICEM

s National Instrumentation Center for Environmental Management(NICEM)

E Z & (absorbance)
1 0.012
2 0.014
7 0.013
HE=HEX
St 2 =5
(&2 == 98%)
HSHA

0.166
0.0237

0.074

0.237
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i Key concepts of QA/QC: Precision

Unbiased
= The SD quantifies the degree of scatter

(or spread of data)

= Less scatter = smaller SD value and accurate
grater precision (target 1)

= The lower diagrams show ‘scatter’
around the mean

Precise

Surface Temperature Mean Valu 8
(18.48) L4
400 / 8
@ 350 1

§ 200 NN —
g 250 || ] o

£ 200 I EERE
& 50 MWW NN - —
S oo  EE NP o
* 50 < AARENNN . { =

° AN EEEEN (1994
e % 0 @ R D P o R P S
Temperature
m Surface Temperature 49
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i Key concepts of QA/QC: Precision

= Improbable Data
= Data values outside : :
the 95th (2 SD) interval o]0
XN EX)
(below) oo oo
= These are improbable : : : :
"X R KX
oo]ooe
o0 oo
.0

U
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= Below example: The mean value 18.48°C
= The standard deviation SD is 2.34°C
= The precision value is expressed 18.48°C +/- 2.34°C

Key concepts of QA/QC: Precision

Surface Tem perature

Mea

n Value (18.48)

400

350

2
S 300
§ 250
g 200
8 150
% 100
* 50

0

LI N S T R SO MRS S S
Temperature
m Surface Temperature

51

PRECISION, BIAS, AND
ACCURACY

Precision
Low

@

Inaccurate

Low
3
&
&

http://www.epa.gov/owow/

mé National Instrumentation Center for Environmental Management(NICEM)

of error

i Key concepts of QA/QC: Accuracy

= low bias and high
precision = statistical

accuracy

m dccuracy = (average
value) — (trve value)
= precision represents
repeatability
N = bias represents amount

52
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Area Ratio | benzene at exp. RT: 7.289 Area Ratio toluene at exp. RT: 11.191
29 y ; FIDL 3, /& |FIDL A,
1754 Correlation: 0.99993 175 // Correlation: 0.99998
Residual Std. Dev.: 0.01060 154 v Residual Std. Dev.: 0.00583
154 p Formula: y = mx + b il Formula: y = mx + b
1254 m: 9.98108e-1 1.254 / m: 9.63938e-1
4 b 1.2135%-2 b: 1.03224e-2
E ,’+ x: Amount 9 x: Amount
0754 5 y: Area 0754 y: Area
054 ¥ 054 i/
&
0.25713 / 025_12//
0 \ \ P :
1 2 1 2
Amount Ratio T
Area Ratio ] /| ethlybenzene at exp. RT: 14.697 Area Ratio /| m,p-xylene at exp. RT: 15.165
L | P a, = £ | Fm g,
/ 4 Correlation: 0.99998 34 g Correlation: 0.99999
15 4 Residual Std. Dev.: 0.00501 Residual Std. Dev.: 0.00803
// Formula: y = mx + b 254 Formula: y = mx + b
& A m: 9.20275¢-1 m: 8.65916e-1
1 4/ b: 4.12089%-3 2 4/ b: 7.28374e-3
/,/ x: Amount 15 3 x: Amount
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05 Y 1 3
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Amount Ratio Amount Ratio
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57-1. AASF A= Ao BG 1] 0
5-7-2. AAG Az=AAR Be]e AEA il %
(A £2 WY S F71H 24 LA Bl 5)
5-8. A4¥ 4 #HA A2 HAAY 110
<gF@T AL
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ANEEord 459 JHE
(F71E &oF : 28 /7]E3)

O 3% 45 : #HrE2

Rl o B g = e
s
¥ 74 & e 2‘ e
b & 9= 3
#
NABAH @ =39 2F)
1-1. AEAHY gEA FR
1-1-1 Af7 g4 AR dEAS G & A ASAHSH P
A (A F B 2 REE] AFE B0 RAdy, IR AR |
= 7 29 gl AlFEe] AH, heF A%cE A, T & AF B
H Hl A - 100 ¢ 014 AF)
1-1-2. AAdel whg AR A 95 11 o
(L%, 44, 2IYE, 24AER Zh7be] AHR)
113 A Z1=e) o 5 Az2e) FhRe] wep AHsfeiopd Am) |,
Foll 4] (18 "5t Ha A 5 6l )
1-1-4. NE2AH A F&F 715 110
12, ABAFH v g BEF 249 AR
1-2-1. A=A5] o] B§ 1 0
1-2:2. AN BAH A BE e Hdy @5 o 24s ) 110
1-2-3. F59 ARANH §7]e 494
(Fa 9 BaE gejddddy, SYdDA, P, wdel ARl 1| 0
g gEsaaRE TAA felEE2 IR AESA)
1-3. A2 AHF 2 SF-A% deje] P
1-3-1. A% AF e A4y
(¢ . 22EE v¥E 13] 100 g ©1%, F 500 g ol 110
&A= 186 500 g ©ld B
1-3-2. 7| EFAAHTR m2 Az BE 5 % 11 o0
(0~a T2 Yol A B
2) AA
2-1. AT 2@ EF H MY B
211 A Ee| #As WY S R (EHgv) ddel Ak J@e | | |
A2, oghe FfHAZE wTE, ol 4 E, dAdTH
212 Y EEFRELY G mevgeand Z2oeiy 14vE2esgd) | 1 | 0
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HrE | Brras
b1 8 = 3
%
213, AA= A a3 Aof B 1] 0
22, AAZ ] HYPA
221 AR Y F FA FY AR 110
222 2 #ok AAg Fy7 #ele] 29 AF 1] 0
2:3. W EAC) AE Mo HE4 i | @
(FAT Folie 24P = et AF AT e
3) 17)=H
3-1. ag 24 v =& 77 € EF B/ AEA
3-1-1. Hagk 24 FHle B (GC/MS, GC ) 1 0
3-1-2. Had A el F3vtE 1] 0
313. AFH, ZE T 71234 HA (o 5 15 FR AR | 1 | 0
32 £4 Al 71719 4R34 &
321 &4 A F471719] 8 shwarming-up) &< i
(baseline®] ¢H-g3} 24)
322, F71H Fd oA (GO/MS) 1 0
3-3. £M 279 4N
331, & wet 24 AR Ay (G Y FF F9) 1] 0
3-3-2. A E99.999%)e] HAA (He, Ny 110
34 AAZAe FHAA 9 FAAR)
341 FREA gAY BH 1] 0
342 H1ATH Ao AAY BA o149 FE) 110
3-4-3. ARG F A4 (R ] 098 o4 EE Ro| 099 o] ) BE 1] 0
344 AAFA] HAY el FEA AFAL H Ul A=A | 1| 0
35. A= H4ME& £+ wFY I 110
3-6. HIFAIE Y 43 o F- 110
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Hy7712 | Ws2as
9
374 & B Z‘ A% #
"} &+ A
iﬂ_ 1=
*
3-7. A4 2 ALEAHE &3
371 AEYA R ALE/ARE F3 (U™ R AN 2 A, == YR B
P=del Fol0 vet 57)
4) AgAaxe AL
4-1. ABAT AL ALY BEAE @FHu+E vy 35 1| 0
4-2. HIRAE 7o BA 1 0
4-3. A7ir|9 HAA 1 i
(AEEel A 87EkE T Faste 7))
5) 71Et
51. 71§ 9 #&
51-1. AEAFHA g3 1= 2 #eje H34
(FRANEHE Fx ; AVE A, o A7 EY AR AHA| 2 0
2 U], AEWE, HAGE, ABe o AHA, AP %)
512, 2AAT) 3 AR 712 2 e HAA 2 0
5-1-3. AAA e 715 5 el HEY (F9A, G974 A9 5) 210
514. & 7|54 O Ao &l s | o
A 7125 A FolE 4 glojof &
515 BE 7|&0 47 - WA gF A Ko = 2 0
5-2. B4 87 FAAAM (ve 5-357, disE 85%0l5
52-1. &2 - F571Y 7S (2545 1 0
522 71714 3 AAg|de] LAel A AX 1 0
5-23. 71714 4 AAeldey HAH 25 F29 FF 1 0
5-3. B7]A4de] 4%
5-3-1. #7| A g dX ok 1 0
532, #7|AAde AY7HE 1 0
54. AE B A% FF @mAed A4 %)
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wrlzlE | 97143
g
g 79 8 = 4% | B
g Jlaeln
.ﬂ_ H
%*
5-4-1. A¢F B A2 Bye] HFEA Hend 1 0
5-4-2. YR Ade] FH 1 0
543 FEEAEEEY B) Bae] A4 1 0
(AxLA, Farzt, d7] T B3 #e)
544 F714ME B {7122 BESALE fEI9Z] A5
W wEt MDRE &4 Pl
545. Aok BEEA Tl - 2R 4F 715 (HiF T ) 1o
546 ARe AEE YT ALY = (2Us, AHLA F) 1|0
5-4-7. AT Ao BEle] HAY (3= 2 AxdA T £7) #2) 1] 0
5-5. v 9 EF9 #g
5-5-1. B4 e] F213 H7 (GC/MS, HPLC ) 1 0
552, wA T Awle] wA AAM BE o BEdsAd, AL 5 1 0
553, FH =4 {877 dE 2A (W9, 7B, B9 2z 5 R
89 Ax 2 3y F FgS # ;‘75401] ARG E = 7T old 1 0
2 T AduF 7Y oR ZE fE717E 23 daE gl
)
554 vl 3 EFol FAT A 1 0
5-5-5. Al A e A4 (FARF g )F) 1 0
5-6. A9 AFA FHA
5-6-1. A Lo £1 =4 1 0
5-6-2. A UFe] F&5A vA A2 1 0
5-6-3. A& MR A @A (s FEFHC] e R) 1] 0
5-6-4. A - 5] A e #A 1 0
5-7. Ao #E
57-1. AAG Az FAY By 1 0
5-7-2. AA g AxFA Do H44 1 0
(BAe gl et 2Y 59 713 23 Fo 3% 71= )
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AlgEopd BN Y AFR
(H71€ £of : PCBs)

O 34% 45 : H7]|E3

Y& | B4

A
374 & 3 ;:"‘ A% B
¥ & s A
*
DA BAFH N s 9 22
1-1. AEAHY gEA FR
1-1-1. HAGZIEA A5y dEAE R 5 A ASENF 9
A (gAE & B 2 feE8r) AR 1 Fdty, S8 A 1 0
BE 7t S ool HldEal A, WeF AREE A, B & AF
2% i AH- 100 g o1 A
1-1-2. Aol wh2 A=A £4 g8 ] 0
(L%, 44, 2IYE, 24AER Zh7be] AHR)
113, tideA s &e] o R A71Ee TR weh AHseopd Am) 0
F SA QEAD ﬂ Nga 67 5)
1-1-4. NE2AH A F&F 715 110
12, ABAF A 2 EFREFY 3HA
1-2-1. AlBAF FHle B 1 0
1222, AEAH g DEjae HAA (5, FolREe &4 ) 1 0
1-2-3. 53 ASAH 8§72 4F4
(F=% g Bar =ddddy, Seddud, pos =2 50 1 0
9l SbgAgRsaRE R fel@earkl AHe2A)
13 AR AHYE 2 A e FHEA
1-3-1. A= A=k 444
(o : 2z¢E VYHE 13] 100 ¢ o4, F 500 g o % 1 0
2R = 159 500 g ] B)
1-3-2. H7[E2FAAEYH B2 Alne] RE 9 % q 5
(0~1T 2] Fhiol] A 2H)
2) AAF
2-1. AAE o EF © A%y B
2411, FF7], BFARNY BE (A5 5 gu FE89) 1 0
212, AA #ZH FETF EH (A2 5 dul SR 1 0
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Hri71z | HrAas
32
37 U & 5| T A% 8
3 e
‘ﬂ‘ .ﬂ_ L=~] ;ﬂ
*
2-1-3. AFHLEAG B PCBs 248 Aleke] ] | 0
(n-hexane, 43I IEE, Ael7t2 F)
22, AX= e HAA
221 A5 g TS5k dE FAAE &4 1 0
(NEF: 01 ~1ml, HF $5%F : 1 ml)
222, ok FEF o FabAw HHEA
(A2 ol THald wf A Aelsloksht SHEshd A9x PCBs 2| 1 | 0
dg & g3 e
223, dzbe] BEA 2= SRWZ A7k 4 143 1 0
23 WS EA Ao HAA 11 o
(FUT ol 2RY=e e AF DAST QTN
24. AAE F7174 2% /A B 110
3) (717N
31 A% B4 A == 77 R EF B9 3EA
3-1-1. Fagk ¥4 Fdle] B (GC/ECD ) 1 0
312, Fagh 24 Fulg FAtE 1 0
313, ASH, Z€H 59 JEFR AA (o8 55 JF FE o8y | 1 0
3-2. B4 A 71719 ¢4AA Bl
321. &4 Ao B47171¢] k3 shwarming-up) F4l 1 0
(baseline®] 2F73} <)
322, WHEEA S5 AL 207 Hh 1 0
3-2-3. o] BHA RT B¢l (#5%c) == EF2ED 712 2% 1 0
ol & &)
324, AFFEI ] W3 Tailing @4 H7 110
33 EM =79 #H4A
331, B4 @™ AFH GC 2 F7 F) 1o
3-3-2. #2599 FE=4AFE B (GC/-ECD) 1 0
33-3. AR T2 FRESATE U (GCEMD) 1 0
334, FubA £599.99%)8 HAA ) 1 0

- 500 -




Bri71E | WA=
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3| 7 U & q | 7 A B
g | 2D sel A
il' =]
*
34 ARZH e AN 2 FHAR)
341 BEZZ(gH)e BF
Aroclor : 1242, 1248, 1254, 1260 5
A% WA PCBs(IUPAC 13%F) : 18, 28, 31, 44, 52, 101, 118, 138, 149,| 1 0
153, 170, 180, 194 @ 209
PCBs 2098 200 ng A2(Ae2A : &z 23] &)
342 AARFE AL AdA4 @7 o] =) 1 0
3-4-3. AT el AR 098 o4 =& Rol 099 o) R 1 0
344 AT Ao FNEEE A LYeke v15% 23 Al A2 o K- ] 0
(#HAFA fE/T2 157Y, BNHA A3t 2ATEE A=4)
345 ARG Adg (AR FE7F AFTH ¥ el AET) 1 0
3-4-6. CF] A4t o5 1 0
35. AR FNNE = 59 HHEA 10
3-6. v}REAIR S 3 AR (A= 207 @ 1) 10
37. whEER AR g FF 8 AR (1= 204 T 1) 10
38. A2dA 9 AUE/4EE &3
38-1 A2 2 ALE/ATE FA (U8 R A T, £ YR 1 0
Axde Frld n 59)
3-8-2. Y AEIA(MDL) 573 1 0
383 g5 534 1 0
3-8-4. B5E& H5je] Ak 1 0
(&zel B F PCB 209 50-100 ng FYUA 48 75~120%)
4) A@aste A4
4-1. AgZADG ALHAA AR FEAD @ques 39 5 110
4-2. MlgAE e 1A 1|0
4-3. A¥E7)8] HAY NEHdA aTsE dom dase] E7)) 10
5) 7] &
51. 7|1 & 9 ¥
5-1-1. A=AF o] B 7|5 g Heje] A4y
(FRANETE Zx ; A7) 9A, 3 S8F, AR, AL 2 0
g A7), Agds, AAEGE, AR & AHZ, AHALHE F)
512 SR g Uxtse 715 g Aeje A4y 2 0
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%
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(4A 715 47 Zold 5 Yeiok B)
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532, #7|AAde AY7HE 1 0
5-4, AlE 9 Al<kY #E (@ A B
54-1. Alek @ A8 nye] HAY (2eEd 1 0
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R P "@Q Hae fld)
554 ul 2 Exo HAT Ay 1 0
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5-6-3. A2 A& AAAY (HHaln 250 gl ) 1 0
56-4. AL - R AHF AH #A 1 0
5-7. AA 42 &
57-1. BAG AzFR ] BG 1 0
5.7-2. AA G A=A Bele A44 i i
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<A 4 AL
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AEEorE £4%59 H3R

(EY £k :Cd, Zn & 55 Z5)

O A4 U3 : E41
b o B g -
I}
q3 7t U & 2 Z‘ A8 W
ki @ s A
*
DA BAFH (mFeds3Ng Y 72
11 ABAFH Y QY K1
111 Ay Bof AR dEYS FHT £ gl ARAFH ¥ 0
A (FAAEIE AEAFEE SRR 29
1-1-2. QUkAY o] mp2 AlnAHAH AAdgHe] A4
(B7AA . AZAZ2G~102F), 42, A", A7EA 439 5AF 1 0
&, At I f71BY F8Be| AuE AN TR BAYOl P
A gEAE FE 9 e 17 AP AA)
1-1-3. A2AF YR AdY (R AA F A=) 1 0
1-14. Bk faAdAge] te ARAHAH dAdapde] AdAd | 1 0
1-2. AR AH 4 BEHH] FHEA
1-2-1. A2 ZHe] Rf (BERARAY] £= 2a2d 4 1 0
1:22. A=A F ) deldee] A4 5 =elrie 42 ) | 1 | 0
123, g5 A TAFH &7]e HIA
(374 2 ga: EAANGLY, FIUAY 1|0
Ak 8 7t Al s A fE)
13 AR AAF 2 -2 dele) B
1-3-1. A= AF e AHA 00 g o) 110
132 BEgedgaAEY %Oﬂ e Ame HE B & 1| o
(0~4T2] Fdaol A BH)
2) A7
21, AR 9o EF @ A% By
211 YRR F AREY 277 B (A= 78 1 0
212, FEA BH 2 ong10915, 015 100805, 0.075 mmn20075) 1 0
2-1-3. AR o] AP Ao BHf (B4 F98 94 5) 1] 0
2-1-4. BEoF Az0e] B4 1 0
215, ARTR B4 FE (FAAFHe] gl 550 2 HE= F) 1 0
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P& | 97149
LRI FMLHE
& 3 & 3
3
21-6. FFHFA B 1 0
22, AAZ ] HYPA
221 AR F9o =AY $3] 7 1 0
222 2AF A5g Azle] 444 1 0
(FA Agsk=rle 2713 F A HdH)
223, FETH 57 1 0
224, AT ARE S AN @28 HHY SHqR
Cd : S4g(Ed 0IN)OE 2mg/L ol5kR 34 1 0
Zn @ 94210 mL), AH70 mL) FF 5 1000mL G0 84
23, Y EAd @ AMele JFEA
231 U EE 9 AAe] 444
(Cd : Alm & dZeasd g=as8ssE oF 343 A F28 48| 1 0
Cd: Als F E3 &3F i3 A 7les FE2EdY & 8)
232, AAE] fFelr)T dee] A4 1|0
3) (7171)EH
31. 8@ &4 AH =& 717 R EF ERS A
3-1-1. Fast B2 BS (UV/VIS, AAS, ICP 5) 1 0
3-1-2. ad FAAHe] FA7E 1 0
3-1-3. AFE, =WE T /E3HA A3 (ol e s AR A% | 1 | 0
314 @Az o] BHE (Ag) 1 0
315 44 e g AgHe A4 &F9a A9 48R 1] o0
3-2. 84 A 71719 ¢34 &
321 &4 A 47179 - B (warming-up) <1 1 0
(baselineo] <H4 ¥ AE=7}?)
3-3. BNz zAAA
331 5 Fog = Ty dde) A4y 110
332, AE7IA Egu|Ee] AHdA (AAS) 1] 0
3-33. AREEE 7hae] R ek AfEe] HdAd (o =T 9099% o) )| 1 0
34 AATZAY A4 2 HHAHRY)
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Hrl& | ®7rd s
3
I 'S ARG IE
3+ 3 & 3
=
341 EFEEREA By 1 0
3-4-2. A Ao AdA @A elde] = 110
3-4-3. AAZFHe HagR] 098 o1 EE Rol 099 o4 ) FH 1 5
(FHd A= %)
344 AAFAe] A (NEe T/ ARFA W Wl Q=) | 1| 0
3-4-5. FEE ZAA 44 g2 Abg o5 1|0
35 AR Y& == F5H9 FA4 10
3-6. MNP 5 AR 1] o
37. A&9A 2 A=Y 54
371 A 4 AEE/ARE X 9" 2 A0 2 A, =22 R q i
Frde] F7]o v
4y NEZAAL AL
4-1. NEZAF ALAH AR BEA
(FHREY, AAS, ICP 5 BAY)7)o ma} Adstg gel, sH5 x| 1 | 0
3| b Asde] FEHA FH)
42, vlAIE #e] B 1|0
43, FE FH9) BHA (F4E 85% o149 ARY dstd $REA) 1 0
44, AAF 7)o HHAY (NPl sTFeE Bz Fabste] 37] " 9
FEZEHE Fhak, W/W, WV 9] el
5) 7€}
51. 715 ¥ #¥
511 A5 3 715 5 Aeje] 444
(FAANPEE Fx ; Rokdol, AFTL, AL 8 €], AsHE,| 2 0
ANRE, A5 of AFAL AT T)
5-1-2. SR AT g3 A5 V5 9 A9 H44 210
51-3. Ao 715 gl o] A4y (FEA, FAA4 A9 F) 2 | o0
514. B2 7|59 g g §olA 2| o
(A 7152 A Folg 5= slelok
5-1-5. BE 7129 4 - Aol e #HAG Kt =X 210
5-2. B4 #Ao FAMY (de 5-35T, 4lgE 85%013h
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Hrile | B7rd s
3 7 & g | 7 A
® g %i; x|
5-2-1. F2 - F57128 AV (2R B FE) 1 0
522. 71714 9 dAAe|de] 2EA S 54 dA 110
52-3. 7|71 B AAede] A pE, FE §4 1 0
5-2-4. A@Ake] AL 3 BHuekd 7| 1 0
5-3. @)A1 e] X
5-3-1. #7|Ade] AR o5 1 0
53-2. S A7 HE 1 0
5-4. g B Aok #F @Aed 2R 3)
54-1. Aok 8 AR Rke] HAEAY (Bgnd 1 0
5-4-2. WAHZ A de] Ty 1 0
543 REEHAEELY 5) Raef A4y 1 0
A=YA, SE7Z, d7] T BH 7=

544, Aok B BREDY Fo - AXo U 7= (NgdF 3 ) | 1 0

54-5. Al=e] AdlE 3 HHF 23 (NEWs, JHIA ) 1 0
54-6. AzE Aokl HdA (v 2 AZYA T F7] Q) 1 0
5-5. ¥ 8 £F9 o
5-5-1. B A 2] F71H 13 (FHEEH, AAS, 1ICP) 110
5-5-2. wA Wi el w3 AR B AR (2354, AL T [ 1| 0
55-3. &4 FEl7]Fel e A4 @19, RY, 86 gPam 5 H

289 Az 2 34 5 AFY ZAFH AEHE ﬂﬂ o g 4|

T4 == AARE 9 0%, ZE 89778 =A@ ¥ae @

)
5-5-4. ZH 2 BEo] HAZ e 1 0
5-5-5. FulAEl O Fe] A (RARES O 7= 1 0
5-6. A& P4 A
5.6-1. Aee % =d 110
5-6-2. AL W§-2 F&A vz AR 170
5-6-3. Ao dXF4A HAY (FEsz 250 9l F) 1 0
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Ho7E | B A
a AT
¥ 7 W & A P
% 5 g8 4
¥
5-6-4. A& U - R AAANH §A 1 0
5-7. AA 42 &
57-1. AT Az FAe BG 1 0
572, A Ax7A Bl HdA 11 o
(@A BB flslel WE $9 2014 wA So B JE T
5-8. A¥A HY e FAY 110
<82HQ 4 A4t
HAEA - A47|29 Y A A 76
HAAS A5 . AFAR Q= e U HrEe HEg
A5 A
w SEAlEO| gle g O gel "olvleo| Ml #M+E 7|8
HH & ®Ase B34 #§4
5 . H A5
G P R e
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ANgEopd EM5d AAR
(E9F Zo : BTEX, TPH T #7183 %)

O A-E i3 : §EF2

Y& | B4

s
¥ 7 Jd & 3 ‘Z‘ Are| %
& g WE| A
#
DABAH E=regsgNgdd 32
1-1. ABAFH Y qEY F1
L1l IWA9s B AR HEYS 48T £ e ARAA | |
W EA (FAADTNY ASAATY $AAR G
112, YubA|Ade] w2 ARAHAY Agurgel a4 i | @
(Red o] BARe] AR Lol A GEAS T & Qe ] AL 4%)
113, AR Hdy (x= AA F 23 10

1-14. By faAdA g fe AsAH]AH dAge Add | 1 | o

12 NEAF BH] B EFE A9 HHA

1-2-1. ARAF Fole] Bf (B =2 234, A FA) 1 0

122, AEAFH A6 Bl AEAY (35 FopREe &8 F9) 1 0

123, ARAH 719 APH BTEXS APBL HELTLe B)Hol

HAF 235 FgErk vl st 299 L) 0
1-3. A& AHF L S9-AZ Feje] A
1-3-1. A= A e 444 (5-10 g o) 110
1-3-2. B9 AT o2 AR HE 5 % 11 o

(0~4Te] Wgsel M B

2) AA=

2-1. AAE) Hag EF @ Ao 2§

211 WRESEH By
(BIEX:ZF 2 =414, o,q0triflucrotoluene, TPH:ortho-terphenyl 2 1 0
nonatriacontane(Csg))

212, AAEle] Bas Aok BHE (REreof 848 PRI ER) 1 0
2-1-3. AAEH] HEF 1 0
21-4. BT 7S] BH 1 0
215, £ By 259 244 ¢ wE5AA B{ (TPH) 1 0
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yre | WorE s

3
B 7 d & s A% B
- 7 o

*

22, AX = AHAYA

221 AR 4 £ FA B4 o5 1 0

2222 b2 ol Ay FErFe By oy A5 1 0

2:2-3. AE BE 717F ) B4 AA] of B (149 o) 1 0

23, g 220 digk A9 HEY e

(FUT el 2gF = we AF LA Y7

3) (717124

3. av By A 2 77 2 EF RS

31-1. Wask ¥ Bf (GO/MS, GC) 1 0

3-1-2. W agk #Hu e Adr)E 1 0

313, AFH, z¥

)

59 J1SHA AR ol $5¢ 5 4w AR | 1 | 0

3-2. B4 A 71719 434 &

3-21. A A £47]7]2] A S warming-up) F<1

(baseline®] 2Fg=} <) ! 0
322, 7149 ®BY A5 (GC/MS) 1 0
3-3. EM=zz9 FHAA
331, FEo] we B4 fyel AgY GC 2Y FF F9) 1|0
3-3-2. 2R 5 (99.999%)9) HEA (He, Ny 1 0
34 AAZHY HAAY 2 FAHR)
3-4-1. EFER (g BH 1 0
342, AAFA e AHA A o1ty ¥ E) 1 0
3-4-3. AAIFA 2 A2 G(R] 098 014 Ei= Rel 099 o4 ) EE 1 0

344, AR A (N2 wEA AFFH A ool (=AY | 1| 0

345 AARTH AAo| BAETE CFS FEle] £20% 23 A AR TAH

o) A4 6% (RN 718 B4, F09A Akt A Aty | || O
35 AR HAHE& =E B5 HAA 1,0
3-6. UGN 8 A5 A=z 200 1) 1|0
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B | Wods
3
B 7AW & 2|7 qe W
3 ge
ﬁ- .ﬂ_ 1=~] ;1(:"
*
37. 2234 2 AAE/AYE £F
371 A 4 ALE/AFE S (98 9 3H 244, 2= g8 1 0
Prgel 700 vet £3)
372, WHASFAMDL) Y A 1 0
3.7.3. Hast B3¢ d482 FHBIEX : ooo-tiflucrotoluene, TPH : 1 0
ortho-terphenyl 3 nonatriacontane(Cas))
4) N@Aane A4
4-1. NEZ AL AL A @z vg 5 110
4.2 gAY el BA (rPHE B3 o) 10
4-3. ARE7)e FAA AgddA s BeE gase m4) | 1| 0
5) 71t
5-1. 715 2 #g
511 AsAA A 715 7 Bele Ay
(FREANEYH F2; AZE 93, A AZET AHZTL AT 2 0
o A7), ABEAHS, HARE, AR & A, AL F)
5-1-2. F3 A g3 fAge 715 2 Bele] FHEA 2 0
5-13. AAAe 712 9 HEle] AdY (Z2A, A4 A9 F) 2 0
51-4. BE 7154 A HZe &olA 2 0
(#FA 712 A ZolE 5 slejok
515. B8 7129 4 - dAd g A4 5k =3 200
5-2, B4 42 FAAA (¥e 5~35T, dEE 85%0l5h
521 g - g7 24 2 AL & 2 €5) 1 0
5222, 71714 ¥ fAe|de 2EAe) F5A AR 1 0
52-3. 71714 B AAwde] A4 &, FR| f7 1 0
5-3. 7N E 9 4
5-3-1. 7]/ 2e x| o B 1 0
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H7t71& | B71a s
iq 3
B 7 W& 5 | T A% B
- | o
*
5-3-2. 37| A2 Ad7)E 1 0
54, Alg B A% A mAed 34 5
54-1. Aok @ A7 Bae] HAAY (Renw 1 0
542 Y72 £ YR Ade] | 1 0
543 REEHFEeed 5) R AdA i 0
(Az=LA, fFE71Z, F7] Tol #3 7]=1)
544, f71g0= vEod §71E4d xEEIS feldEe A8
W wEe] WA 47 v
545 Ak @ EFED o - &R0 U3 72 (AR 5 ) 1 0
5-4-6. AlE2] HHS 2% HdF £ 1 0
5-4-7. Azg Aokele] HAA (vE 2 AxdA T Tr] FH) 1 0
5-5. ZH 3 EF9 &g
5-5-1. 24y e 2714 A7 (GO/MS, GC 5) 1 0
552, A A Avle] 23 AFHA B ARAHALE B 1 0
553, R &3 HKEl717d g 24 (93, Ry, By Egag 5
289 Az # 34 T AFG4H FHSA ASEHE fErlFe d 1 0
¢ 23 52t AAnF I 48 2 fEFE 23E e
)
55-4. F8] 81 BEo AT T 1 0
55-5. Avlde| g g Z4 FARS g 7= 1] o0
5-6. A€9 AAFA FA
5-6-1. Ao £3H =4 1 0
56-2. AL WH F5FA vA |7 1 0
5-6-3. A2 AR F4e HPY (WHsly EEH0] fE X 1 0
56-4. AE - Ko HA AH 7 1 0
5-7. A5 #e
5-7-1. A A 23R 2] BS 1 0
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Hrle | ®71A A
ERs
374 & 2| T A w
A e
ﬂ- .ﬂ_ h=3 ;-(El
%
5-7-2. AAG Az=AR Hele BAA " i
(A 2] Bl sk "H T2 FU]4 mA o B J1E 7))
58, A@d HY Ao FHY 1 0
5-9. atgl7tActA o) g £X o . .
(Fte=R# A3 mE ARG dAHS e
<@ A
HAZY  YHZ|EY A7 A5 gA 73

BAAY A AR YE Fll A BrizEe] Fd
AT A

# A0l fE B2 1 el BWop|zol Mael MEE 7|S
BH & B@ridse] B3 {4
2 ] A gk
LR - — ¢ uH > 100
- BAFA -HAAY AF
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AdECRE £4%Y HPE
(HUE71A £k : FLHsol=-T5FE, 4Tl 8A4)

O 4% 43 : du37]da

Br7E | BEH

LR 4 w4 0w
& % g3 4

1) AEHa

1-1. ASAF Bl 8 2F4 AEA

1-1-1. Al S5 Bf oALEEF 2 v : DNPHIEFA,
eExAgeN, I, A4, AZRBAA (L], AEEE), 1 0
Flow Meter 24-73A), 91483, & - 454 3)

112, AR A3y BEF 1| o
1-1-3. Fxe] a2l ARHA AA (913)) . 0
114, A4 A DNPH-7}Ee|# R3ke] HAA (aTolate] Wgka) = | g

1-2. ASAHATHY HEH

1-2-1. A2 ARAF e A%y
(FEFH ;308 8] 2 542 9 & 308 7t 28] ASAFH) 1] 0
(GFol g4 AAed At ASAH)

122, ABAHH A Ao 444 1] 0
1-2-3. A=AFH dA A4 7152 AE4 110
1-2-4. AlBAF f 3 AT A4S Ady 11 o
(300~1,000 mL/min x 30 min, 29])
1-2-5. A BAF A LFAYHY ARG o5 110
126 =2 54 A - & §2 9 2 15 110
127, SLH o] kA Fl (AR AHAT Tk FEASE 5%0) 1 0
1-2-8. A 2A4F A DNPH 7+Ee] A9 3}32}-§ % (Breakthrough
s 1] 0
volume) TR
1-2-9. ABAH A &AW S FEE DNPH-7LER] A9 9 A} " .

W o5 (o, dR2uF 53¢ F)

1-3. A2 28 2 o FAEA

131, AEA3 3 DNPH-7IEE|A|2] Rt - o)l A4 (24 o,
SHEE & olgsty] RITVEREH 29 HA €=
B 5

132 AT AR 2447 oo £434A] ob& AL 4T3
AotAef Al By of B
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BrvlE | BAAH
g
¥ 74 & 5| T ik
g 2 |weln
il- H
®
14. A=A ‘EH‘I] ZAstodol = FFY &4 q 0
(A & &5, 7157 39 98RBT o)
1-5. EAIgA S (Field blank) M3 o2 (gaA) 1 0
2) AA
2-1. AXFel Bag EF 2 A% B{o HYA
211 Axee] ot =5 B¢ A (HFE2A, vA, B 1 0
A, #3, Vol. flask 5ml, 4 mL vial )
212 Aot TFel HEA (ACN, Water, Methnol, THF 5 - HPLCE, ¥ | 5
Asi 33 R AR Bl
22, AX e HHA
221 AAE FElZl7e AF - Az ARY (FRF R ANCE A :
SRR
222 AR BE 7RE W B4 AN A% (1 A F 3Fed A | 0
A% Al 27906 A3 2 4ol ﬂﬂoiok #)
3) (7171)y&A
3-1. 988 4 AH =& 7171 € €F Bl A
311, P ek B4 B4 HPLO) 1 0
312, A ag S At 1 0
3-1-3. FYHdlel= o] dghe AW ARG o5 (o : C18) 1 0
314. AFE, ZHE T 7I5HA AA (ol B vF Fu ARy 1 0
315 BA7I7] ARES F718 WA (A4 49w FEAAL RF | i
el Aeke] A ol %)
3-2. £4 A 71719 A4 FHel
321. 54 A 47719 A S warming-up) &<l ] 0
(baseline®] ¢Hg3} <N
322 4 A BE A wFe /A4 Y (RHYA, FAART A 1 | 0
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H7NE | g2 %
IR 4|t Aaw
%[ 3 e 3
=
33. EM =z AHAA
331 UV ZE7|(Detector) 332 A3 & (#4 = 360nm) 1 0
332 gojx4 B8 HAA (ACNWater = 60140 E= 2R &0 =gt
& &g Lo
34 ARZTHAY AAA P HAHHYR)
341, EEEAEY) By 1 0
3-4-2. A=A Ao AdA @A o] xR ) 1 0
3-4-3. AR TAe] HaAg BE (R 098 o4 EE Re| 0.99 o4 ) 1 0
344, AAGAe Ao AAA (NEFEr} AFTA WY Wel lelokg)| 1 0
35 AR F4HE& =5 5 HAHA 1 0
3-6. HIFAH O F3 o7 1 0
37. A28 2 ALEAEE S @9 2 Al wAqA, == i 5
YRR F)o ge} 27)
4) A@AT9 A4
4-1. N@8A7 AdaA FAlLA) e A& 1 0
4-2. RN E gte] B AR 1 0
4-3. AAE7)e] AN NGB HNA 2P BT A4 7 1 0
5) 7]E}
5-1. 718 9 %
511 AlEAF ] gF 7|5 2 Fee A"y 2 0
5-1-2. ZRAd] g UAE 7= D Do) H@A 2 0
5-1-3. AAA Y 715 3 ey AP (F9A, G949 5) 2 0
51-4. & 715 dF HZe] §ol4 9 0
@A 715-g A Foll 5 glofof T
51-5. ZE 7152 4 - A g3 Hd 2k =4 2 0
52, B4 87 HAA (»e 5-357C, dUlgs 85%0l5)
52-1. B2 - P57l A 3 AY7HE (RE A &= 1 0
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W& | Wotd s
IR BEEE
¥ |3 (se 3
#
522 71714 4 AAelde 2=A 9} FE24 23 1 0
523. 71714 2 AAelde] AR 25 F5 #7 1 0
5-3. &7 AAde] Hx|
53-1. E7|Ade] HX o8 1 0
532, E7|A A9 A7 1 0
5-4. A2 B A9 AY (maed wA 9
54-1. AoF B AS HBte] A (BEuA 1 0
5.4.2. WA RAAHe] FH] 1 0
543, EF=HEEEY 5 He| 444 1 0
A=dA, FF7)2, A7) T B 71E F)
5-4-4. frlgule el frlEd EFedel el A3y i i
(AE AEA F5F 55 W5t $A9E 5
545 AoF B EFEA ) - aRo] O 15 (et 5 ) 1|0
5-4-6. AlEe| AHME 9% AN 23X 1 0
5-4-7. AzE Aoke] AAT B (35 A A=YA 5o 27 FA F) 1|0
5-5. v 3 EF9 e
5-5-1. BAgH o] F714 AA (GC/MS, HPLC 5) 1|0
5-52. A O Ave] A AHM EFAEEEREA, AL T 1 0
55-3. B9 =A FE7]7d A wA (W=, B, B9 Eve3 5 R
%‘”‘ Az & 34 T A& FuZA ALHE f7Fd i 2| 1 0
e Ang 9 4%, 2 fE717E 238 daE 99
5-5-4. | B EEo AAH #e 110
5-5-5. AHlAE 0% 4 (FABSo] Wi 7= 1 0
5-6. A& ¢4AFA &9
56-1. &0 9 x4 1 0
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Yl | B7td %
A
B F U & A4 | T g ow
. | :
%

5-6-2. A& UFe] F&A Hx o2 1 0

5-6-3. A& AXFaie] AAA (FHHslay BEHC] Y ) 1 0

5-6-4. A& - 25-e] HA FdH #A 1 0

5.7. AA 59| @

5.7-1. AA4 A =z=FR e BG 1 0

572, AAG Azgdx dele AHA 1 0

(A2 Aol st EH T2 £713 2A s B 7= F)
5-8. 484 H Ao HAHY 1 0
5-9. AP7haeA) e = 4% i | g
Clend F3 == AAY L)
<@AFS A
HAERE - HE7 2] AF A5 A 75
BAAY A dFAE S I UF Hririee %8 He
A

# slgAlztol gl ge O gel gop|Eo| Melel B2 7B
HAH & WA BF Fq4

N }i_ 7 A 3
R FE R FE e
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AdECRE £4%Y HPE

(AUE714d £k : ARAR7IHREZ-TETFHE, TS0 8A4)

O d4% 45 : du3d71d-2

3717 W74
¥ 7 & A
H %El Absk ki
| % o | A
=
1) A=A
1-1. A& AH Ay 8 EF9 JEH
1-1-1. AEAF EF BF A5 AHEEE 2 39 3AEF3S, g2,
A, AlgEddAete]sgts, dield, #HHEE), A4845Y, Fow | 1 0
Meter(LA-7-3A), & - =24 B)
1-1-2 ¥AEFEF3H HF23A AR A7 dAL (R 9FE A o
v, a=uRIgA A AAE R FHE £ YE TenaxTa, | 1 0
Carbotrap300 5)
1-1-3. AREF AgWdy By 1 0
1-1-4. Bxe] Aol AEHA A oF (dr3]) 1 0
1-1-5. ZA &3 Bibe] A4 (48 H RE7 2R o9=A] g5 1 0
= @grlst PIFE HE& o83 2 )
1-1-6. A S2Ae] A A 8N Cleaning E+ Conditioning) o5 1 0
(¢, 300~350C x2~4hr, 50~100ml/min)
1-2. AE&AF3Ee 334
1-2-1. Al A=A 59 7‘4‘%’&
(F5F9 : 30% &7 2 5A3 "o F 308 3 25 AEAFH) 1 0
(o84 AR A 7ol A E5A )
1222, AEAH A AF e A=AA 1 0
123 ARAH dA Y 7159 AFA 1 0
124 ASAEH F5 9 A7k HEA (50~200 mL/min x 30 min, 23))| 1 0
125, AZAFH A @E:~gewe] Abg o 1 0
1-2-6. Bz 24 A .5 Hare] B9l g 7= 1 0
1-2-7. FAE =] gL B (A7 AL T FEED 5% 0 1 0
1-2-8. AlB&FH A A5 Tq'iﬂr-g-%}’(Breakﬂ‘lrough volume) k2| 1 0
o 5
1-3. Al B3 9 #de AEY
1-3-1. A F&e] AHg g 9 8 7= 1 0
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BE | BAE
AT 2y Y j% B3
132 ARAR F JAEAD B - olFe] ADY (A , et | "
& % olg8td] RFIREE 29 HA == U4 JYFERT 5
1-3-3. A# 7 A Bg 2443 oyl 2454 e A wHat e
A4 e
14. Al=A05 ¢ "’Jﬂl "‘7511?}01% ke I8 &3 1 0
(ZFAY & FE, V3% 59 YRVE 7= AR
1-5. YA S (Field blank) A oF @aA) 1 0
2) AA
2-1. ARl Hag BEF 2 Aok Bfe HiA
2-1-1. E2EE BA¢ YA BIEX T Styrene¥ 3d FFEY =: & 1 0
gdEE %QTVOC G~ Cﬁjﬂﬂ FFEH)
212, A=Az Hag AoF Biel 484 1 0
21-3. 3 o] HA - 292 A4y 1 0
2-1-4. AL eguA 2 Fr)Ae wAe A aosl/1Ea) | 1 0
22, Ao APA
221 AAe Avle] Hbvts AAFE HA Display, A A2 S8y | 1 0
222 AHE @I} =43 HAA (300~350T) 1 0
223 AL FEH 2R AAY ((10ToIshH 1 0
224 AAT F717e Al AAY ( worgh gelshel ) 1 0
225 A2 BE 7|7 B4 o5 1 0
23, A EE d@ A HAAA (FA7 doliE egd ol i | @
wteh A wA)
3) Z171)EH
31. 983 24 v 2= 77 R EF 249 A
31-1. Wask BAAY B H3A (GC FID, GC/MS ) 1 0
3-1-2. Fad FHFH AY7E 1 0
3-1-3. AFE, =™E T SR 2A (o8 58I 75 FW AR | 1 0
3-2. £4 Al 71719 A4 Hel
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Hr1E | B Es
IR 4 A
SRR T
*
3-21. 54 A BH47719] ¢4 Shwarming-up) &<l 1 0
(baseline®] <133} 2<)
3-2-2 ez o] upgde] SHAAE (D Blank) <) 1 0
3-2-3 A FEe| upgd o] b A (Tube blank) ¢l 1 0
3-24. 714 Fd AAGC/MS) 1 0
3-3. &4 =Ae H4EA
331 5o g B4 ZEe AFY (Ge 2 FF FY) 1 0
332, 0k 52 5(99.999%) 2] HAA (He, Ny 1 0
34, AAZHY HdAH P AHHR)
341 FEEA G B 1 0
342 AATH AAde] AHA (374 o] FER F4) 1 0
3-4-3. HAAA 2] F XA B HR] 098 ol d EE= R 0.99 o)) 1 0
344, ARG Wee] AN (N2 RS AFTAe] A el gl=An | 1 0
35. AE 4uE == 5o FHAAY 10
3-6. HIFA| R Y] 7 o 1 0
37 AE9A R ALEAEE &4
371 AW 3 ARE/ARE F3 (U9 8 A wAA, =2 wUR| |
Frde] F71d vt &%)
372, $RAS A MDL) SA 1 0
373 AAE Aule] EHFH5EH7) 49 1 0
4) A@Ade AL
41 A BZAT AT A4S &84 1 0
4-2. HlAIY ghel BA o R 10
4-3. AAE7| S AP (NPgeld aTse @92 gase] x7)) 10
5) 7I&
5-1. 715 & %3
51-1. ARAF ) O 7|5 3 defe| AdAy 2 |0
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Bi71&E | @A
u | A
¥ 7 d & = I RNARPAL R
A e
b & | A
*
5-12. ZA3ZA) g A5 75 R Dele] HAES 2 |0
5-1-3. dAA2 715 5 #e)e MY (29A, g A9 F) 2 0
5-14. BE 7|8 digk g2 §olA 2 0
(FAA 7152 HA FelE 5 Slefof T
5-15. BE Z[Z2 44 - Ao O AA3 Kl = 2 0
52, 84 87 HAAY (2e 5~35C, Ala= 85%0l8h
52-1. & - g5V AA B AAVHE (245 1 0
522, 71714 9 AAelde] LA} FEA XA 1 0
523 71714 2 AAeldy AA% 25, €5 74 1 0
5-3. &7|A148e] 4R
53-1. 37|Alde] HA o5 1 0
5-3-2. Br|AAE e A7 1 0
54, Alg B A%k #AF(mAed T4 B
541 Aok B AR Hae] HEA (Relwd 1 0
5-4-2. WARIAMHe] L 1 0
5-4-3. 31“71(3%%%“ T) Bde AHA 7 0
@Az, FE17137, HY] Fo] BEF )= 5
5-4-4. 7| R 2 wrEo]H $7)|EF mHgde el A4 . o
(AE AEA F45F 5= Hsle] £Aoq87 F)
545. Al F ZEEH 7H - 4R dF V15 (NFdE F F) 1 0
5-4-6. Ame] g AT HAF =X 1 ]0
547, AzE A Ad3 A (3= 2 AxYA 59 27 H9 5) 1 0
5-5, #H 3 EF9 #=
5-5-1. 247 o] 714 HH (GC/MS, HPLC %) 1 0
552, WA O Fdle] w7 JAHA RHoN E43sA, AL 1 0
553, FH A Fefr]Tel oF wA @6, B, 2y EHaT X
T8 Az H 24 T AFT FHSHA AEHE fEY] T AF) 0
27 = AR 9 o7 ZE #7178 2P et ¢l
)
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w7712 | §A AT
IR 4| % e
% | g de 3
*
5-5-4. ] B SF] A He o5 1 0
5-5-5. vl A U A (RARFA A 1 F) 1 0
5-6. A& ¢ &Y
56-1. A&e 5 =4 1 0
5-6-2. AL N2 FgA v AR 1 0
5-6-3. A& AXFAY HHA (WHsly EEdHo] gE ) 1 0
5-6-4. A - o] HA FH A 1 0
5-7. A2 #e
5-7-1. AAF AxgA ] W4 1 0
57-2. A Az Bele Hdy 7 i
(BAe] #els fAstd gE T F714 wA 5o #3 V= 7)
5-8. 4@ HHAe HEHY 1] 0
5-9. APttt R =X AR i 0
(teRB Fy £ AAY HA)
<FAH T Atk
HAEA - BA7IE] 4% A5+ FA 85

BHAS A HPA fe T dF B2 JF AF
A

# dlalztol g e 1 sl #ob|xol Milel M4ES 7|8

934 @ W% 93 oA
. e o A 3
R E R E
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AYEord BYFY BAR

(AU-E712 £oF : 4H)

O #dE 43 : 43723

Hrt7lE | H7kds
By & 5% E&] gg -

1) NEAH

1-1. A=A Zu D 2F9] F{A

-1 ARAF el ¥4 A L ARHA A 110

1-1-2. ARAF Ao &4 e 2y LA 110

1-1-3. ARAF A &4 AF 24 715 23 9 Ag 110
1-2. AR AFH WEe ARA

121 A= =237 A7 2 F5010 T/min, 60 min)2] #AA4 1 0

122, Als 23] a o] A8 1 0
1-3. AE % P AHAAA

1-3-1. A5 iﬂ%‘l & wi {\] Lge] A4y 1 0

(S A% oz nb

132 AR AF F olF A EEEA ¥EF 237 110
1-4. NE2AF % T4 FA3<F 3= F5E 34 1| 0
1-5. A2AF ¢ A BABLGA S (Field blank)e] A3 10
2) AA g

21 AAMH A 28 EF ¥ B4 A% HTA

211 AAE] Ak el Hdg 1 0

2-1-2. oA E Z£7] 27 5o EE BG 1 0
22, A HH{A

22-1. AR AAE A L9HAE AT =70 HHA 110
3) C17hE4

31 AR @rjFe 4 A

311 dEA=2] AA4 (achromatic(10)F ©1) 1 0

3-1-2. 2= Numerical aperture 32| 224 (0.65~0.75) 1 0
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ByriulE | HrrEs
Bty & B3z o 5
s "': A o
7| Y| AR g
=]
313, Al zao-12x) H§ Al w9 HAAY @ooe 248 1 0
3-1-4. FHe 344 1 0
{Koehler ®== pseudo-Koehler illumination #-8& 7}%)
3-1-5. Abbe E achromatic phase-contrast condenser®] #-goj£ 1 0
3-1-6. ZF W&o w2 phase condenser annulus &8 715 o 1 0
317. Y 29 e 27 23 R 393 23 JF 948 1] 0
3-1-8. Walton-Beckett{WB) circular eye piece graticule(G22) H - 1 0
(WB graticule(G22) AH-8-A] 27 10042 pm &)
3-1-9. HSE/NPL test slide 5band @A #Z 7} o 5 1 0
32 Ay g9 AP
3-2-1. tJEW22 phase ring®] condenser phase ring?| centering® . i
T 4 Y& centering telescope i bertland lens B
3222 W] 3FE 530 nm=E =AY F 9E Green filter AMS-(Blue 1 0
filter AHE 75, ¥H AE 8 g2 AF 0A)
3-2-3. WB graticule(G-22)¢] 274& H7} & 4 2= Stage micrometer (10 1 0
im/ sy B
324, AW EElol=e] FA2 HAA 017 mm B 1 0
3-3. £441e] £H€A
3-3-1. centering telescope= ©]-4-3 condenser phase ring 2] =] 1 0
Ao H A7
3-3-2. phase condenser iris 27] =38 3 ZUF =do £H A% 1 0
333 AW 9 A8 B2 A57E 54 o5 1 0
34, WRAERD L $8 a2z g =79 24 4] 1 0
4) N@AdHe AL
4-1. AEZAFe] A4 ASA B ATwr| Y FAHY
(ded BA9E 9297t AS/mm’, BEAFE/cc)
4-1-1. Aadel AgE= dEe §35 WAdd WB graticule®] W& g 1 0
¢ AZA (o, ¥H A AF=385 mm’, A5EH BH=0.00785 mm’)
4-1-2. A@AgGA F(lab blank) == FAHEA E(Field Blank)2 1 0

S g By o mgdggoer Agste BA)
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B7E | Words
w AT
3 7l & A a N B
# 3 $&| A
*
5) 71ek
51. 71§ 2 #g
5-1-1. AlmAH A g 715 2 BE]o Hdy 2 0
5-1-2. ZA A7 T3 Uxtse] 75 7 deje] Y 2 0
5-1-3. AAA g 715 B Tele] HAY (F3A, SaAe MY 3 2 0
5-1-4. ZE 7S] h HTe gl 9 .
(FA 71=2E A FotE 5 glojok #
51-5. WE 7|=2e £ - W] g HAHG B 24 2 0
52, B4 84 FHAA (e 5-35C, AUlaE s5%0l8h
52-1. g2 - g7 AX 3 AAE R 2 455 1 0
522 71714 9 AAg|de LAl 24 AR 1 0
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Ad 2 aA 7|#9 AZFo ] General Requirement for the
3 Ak g AL Competence of Testing and

Calibration Laboratories

1, A4 99 1. Scope

1.1 ©o 2AFAL A=Pe m3sle] A7 1.1 This International Standard specifies the
/x5S AN A gi gu @ general requirements for the competence to
FAERe FAsT ik o] ZAFAe max  carry out tests and/or calibrations, including
g2 g, 9 e g 9 Ay W% sampling, It covers testing and calibration
= wA 7|d@e)A ALE oy zo Agsle | performed  using  standard  methods,
AATF AJE 2 WAL Aoz Fhu) non-standard  methods, and laboratory-

developed methods.

o] ZAFAL A W wAgL AAste= 1.2 This International Standard is applicable
2E /@) 4% sbwdn. 9%
A, A2, A3 Ag 2/Ee 2R 2
A 2 AE 9Ze YR Y 2/5E T first-, second- and third-party laboratories,
AL ANsE 7BS0) 3y and laboratories where testing and/or

'El

=1 A1  to all organizations performing tests and/or
e calibrations. These include, for example,

calibration forms part of inspection and
product certification.

o] FAFAL AYY A EE AY L/E This International Standard is applicable to
= 34 2x9 W9 Axe #Age we  al laboratories regardless of the number of
AY Byw= 34 7@ Ag Assith Al personnel or the extent of the scope of
8 W/ws g4 7o) A4S 2 A upy  testing and/or calibration activities. When a
o] AA/ M e o) =a el xgg laboratory does not undertake one or more
U w1 o)At BTL sl @ of  the activities covered Dby  this
Ho @ 2o aTAFEL Aewx ¢  International Standard, such as sampling
=t} and the design/development of new

methods, the requirements of those clauses
do not apply.
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FoNE
roR

H2 1. o] fANA AR oets &olE

Ad 2 wA7H $9<¢ FAEse E2, A, 7]

1.3 The notes given provide clarification of
the text, examples and guidance. They do
not contain requirements and do not form
this  International

an integral part of

Standard.

1.4 This International Standard is for use

by  laboratories in  developing  their
management system for quality,
administrative and technical operations.

Laboratory customers, regulatory authorities
and accreditation bodies may also use it In
confirming or recognizing the competence of

lahoratories.

NOTE 1 The terms ‘management system’
in_this International Standard means the

Hla 2, AGA=H FL E5] FEROIHTIRE

ek

15 A% 2/8: 2% 71%d £949 A
9 kA aFAbghe) TEk BgL o =A7E

16 N3 Bl/=EE wA 7)) o FA5A 9
a7 REehd, o5 A ¥ wR3E
Zol thel FAAYA AL 150 9001 ¢ YUE
g sty A AoF B F&A Ad o
=A 7 A3 1SO 90019 WnE7F vhe}sith
ISO/IEC 17025%= 1SO 90016 Z3HatAl ¢
2 71A 71e3d AdeagAEge Tesial

=

EO

quality, administrative and technical systems
that govern the operations of a laboratory.

NOTE 2

system is sometimes also called registration,

Certification of a management

1.5 Compliance with regulatory and safety
requirements on the operation of laboratories
this  International

is mnot covered by

Standard.

laboratories
this

operate a

1.6 If testing and calibration
with  the
International  Standard  they  will

quality management system for their testing
and calibration activities that also meets the

comply requirements  of

principles of ISO 9001. Amnex A provides

nominal cross-references between this
International Standard and ISO 9001.  This
International  Standard  covers  technical

competence requirements that are not covered
by ISO 9001.
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NOTE 1 It might be necessary to explain
in this
International Standard to ensure that the

or interpret certain requirements

requirements are applied In a consistent
establishing
applications for specific fields, especially for
(see ISO/IEC 17011,
is given in annex B,

MANNEr. Guidance for
accreditation  bodies
4,1.3)

NOTE 2 If a laboratory wishes accreditation
for part or all of its testing and calibration
activities, it should select an accreditation
body that operates in accordance with

ISO/IEC Guide 58.

2. Normative references
The following referenced documents are

Y EMEoIth WIAT} WA E Sl I8
Aol gaAe Ags gvte] AEHAG w7kdz}
7t BAHA A
(BE TG

o,

W e
o

ri)‘
oo
=1
i3
ri)‘
ol
o
pEl
[
Hd
g

ISO/IEC 17000,
Aed87t-&0] 3 durle]

VIM, =599 7128o0] B ¢k Fold bjgt
sA§01%, BIPM, IEC, IFCC  ISO,
IUPAC, IUPAP, OIMLAJA] 43}

T 1o FAFAN ERE FAG O
AW B T4, A9 5L BREG 19}
s,

indispensable for application of this

document, For dated references, only the

edition cited applies. For undated
references, the latest edition of the
referenced document(including any

amendments) applies.
ISO/IEC 17000
Conformity assessment-Vocabulary and

general pronciples.

VIM, International vocabulary of basic and
general terms in metrology, 1ssued by
BIPM, [EC, IFCC, ISO, IUPAC, IUPAP and
OIML.

NOTE 1 Further related standards, guides,

etc. on  subjects included in  this
International Standard are given in the
bibliography.
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3. Terms and definitions

For of this
Standard, the relevant terms and definitions
given in ISO/IEC 17000 and VIM apply.

the purposes International

NOTE General definitions related to quality
are given in ISO 9001, whereas ISQ/IEC
17000 gives definitions specifically related to

Fad HaE w4 49 5

=
o IS0 9001¢) ©& ezt AAH

fo 3o, M
e X2 e

L= ghE,

4. A9 2TFAF

41 23

o &
oo =
>,

ol N

412 o TAFAY TN F
A, A % 0 AR AT
g 4z A7)
s AL Al Geo,

ol 2
gH02 ug U AP BFE

o rlr

standardization, certification and laboratory
accreditation. Where different definitions are
given in ISO 9001, the definitions in
ISO/IEC 17000 and VIM are preferred.

4, Management requirements

4.1 Organization

4.1.1 The laboratory or the organization of
which it is part shall be an entity that can
be held legally responsible.

4.1.2 It is the responsibility of the laboratory
to carry out its testing and calibration
activities m such a way as to meet the
requirements of this International Standard
and to satisfy the needs of the customer, the
organizations

regulatory  authorities  or

providing recognition.

4.1.3 The management system shall cover
the
permanent facilities, at sites away from its

work carried out in laboratory’s

permanent  facilities, or in  associated

temporary or mohile facilities.

414 If the laboratory is part of an
organization performing activities other than
testing and/or calibration, the responsibilities
of key personnel in the organization that
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have an involvement or influence on the
testing and/or calibration activities of the
laboratory shall be defined in order to

identify potential conflicts of interest.

NOTE 1 Where a laboratory is part of a larger
organization, the organizational arrangements
should be such that departments having
such as production,
commercial marketing or financing do not

conflicting interests,

adversely influence the laboratorys compliance
with the requirements of this International
Standard,

NOTE 2
recognized as a third-party laboratory, it

If the laboratory wishes to be

should be able to demonstrate that it is
impartial and that it and its personnel are free
from any undue commercial, financial and
other pressures which might influence their
technical judgement. The third-party testing
or calibration laboratory should not engage in
any activities that may endanger the trust in
its independence of judgement and integrity in

relation to its testing or calibration activities.

4.1.5 The laboratory shall

a) have managerial and technical personnel

who, irrespective of other

responsibility, have the authority and

resources needed to carry out their

duties , including the implementation,

maintenance and improvement of the

management system, and to identify

the occurrence of departures from the

management the
procedures for performing tests and/or

system  or from
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calibrations, and to Initiate actions to
prevent orf minimize such departures
(see also 5.2);

b)) have arrangements to ensure that its

management and personnel are free

from any undue internal and external

commercial, financial and other

pressures and influences that may

adversely affect the quality of their

work;

¢ Ade] tE Az B 2 AEE BRI o) have policies and procedures to ensure
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the
confidential information and proprietary

protection  of its customers’

rights,  including  procedures for

protecting the electronic storage and

fransmission of results;

have policies and procedures to avoid
involvement in any activities that would
diminish confidence in its competence,
impartiality, judgement or operational
integrity;

define the organization and management
structure of the laboratory, its place in any
parent organization, and the relationships
between quality management, technical
operations and support services;

specify the responsibility, authority and
interrelationships of all personnel who
manage, perform or verify work affecting
the quality of the ftests and/or
calibrations;

provide adequate supervision of testing
and calibration staff, including trainees,
by persons familiar with methods and
procedures, purpose of each test and/or



AXs Estdgor gl calibration, and with the assessment of
the test or calibration results;

A7 A £9d aFde 4L % h) have technical management which has
b el Hash A 2 7EH4 overall responsibility for the technical
YRE g0z Y= 7] HY operations and the provision of the
A% FHsidor gl resources needed to ensure the required

quality of laboratory operations;

A9 & 3 AgE G2 959 AYe]l i) appoint a member of staff as  quality
HAGe], 43 ddd HYAAH] manager  (however  named)  who,
g4 oldlsln #4ES RASE A irrespective  of  other duties and
A 2 dd-e 7 AU AT A7 responsibilities,  shall  have  defined
v A2 dudt 234 responsibility and authority for ensuring
alg71Fe] WA m= Aol ik A4e that management system related to
UEle AYA9Ae A AL HEo] 7} quality is implemented and followed at all
o] ok times; the quality manager shall have

direct access to the highest level of
management at which decisions are made
on laboratory policy or resources;

oA A de] Halld= vEAE U™ | j) appoint deputies for key managerial

dfofof grp(Rlal F&) personnel (see note).
A7 A Ado) A9 #E AP | k) ensure that its personnel are aware of
g 2 2o AE aXe A ®Asok 5t | the relevance and importance of their
o 4 125

activities and how they contribute to the

A gak ol4g 22 dAgol | achievement of the objectives of the

sk}, management system
I felel Sty olAte] dEg $ad ¢ NOTE Individuals may have more than
on wE dEd fild tEAE 9%E | one function and it may be impractical to
= Aol vEdAdAY ¢ gtk appoint deputies for every function.

42 HgA =" 4.2 Management system

L = oo Hes 421 The laboratory shall  establish,
A e £, 48, fA8 o &tk implement and maintain a quality system
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=2 Y | appropriate to the scope of its activities. The

3, | laboratory  shall  document its  policies,
o gystems, programmes, procedures and

o] | instructions to the extent necessary to assure
the quality of the test and/or calibration
results, The systems documentation shall be
communicated to, understood by, available to,
and implemented by the appropriate personnel,

& 1 4.2.2 The laboratorys management system

17¢ (W33  policies related to gquality, including a

Adb4el BF | guality policy statement, shall be defined

ok #t in a quality manual (however named). The

W overall objectives shall be established, and

4% U A% shall be reviewed during management

review. The quality policy statement. The
quality policy statement shall be issued
under  the  authority of the {fop
management, It shall include at least the
following:

a) the laboratory managements commitment

[e)

E}J to good professional practice and to the
7 . . . .
371 quality of its testing and calibration in

servicing its customers;
" b) the managements statement of the
p.3 v
il lahoratorys standard of service;
c) the purpose of the quality system;
g3 | d) a requirement that all personnel concerned
&« with testing and calibration activities
u}gkof within ~ the  laboratory  familiarize

themselves with the quality documentation

and implement the policies and procedures

in their work; and
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423 HAVAGAE AU~ A 21 A

e) the laboratory managements commitment
to compliance with this International
Standard and to continually improve the

the

effectiveness  of
system.

management

NOTE The quality policy statement should
be concise and may include the requirement
that tests and/or calibrations shall always
be carried out in accordance with stated
methods and customers requirements.
When the test and/or calibration laboratory
is part of a larger organization, some
quality policy elements may be in other
documents,

423 Top management shall provide

b'gl :131 75]@/\]}\5“/] B_J/],}‘q o, Z]J—HOE

evidence of commitment to the

AAE7] 27 gAY HAAEAZE AAMHloF  development and implementation of the
s}, management system and to continually

improving its effectiveness.

= 424 Top management shall

i}zi}i E}é&;}; Hif‘ﬁ Bt;f% j'Lﬂ i}i‘} communicate to the organization the
a4 4 EE}BHJ;]: H]‘E}:’L d 550 £ 2 1mpo_rtance of meeting  customer
L e e I requirements as well as statutory and

regulatory requirements.

425 The quality manual shall include or
425 FHdwdolle= 71ed HAE L3

AY AxE 2 me dudteior @t 4
Mol YA LTAN AgEhE 242
AAE NgHor 7|estofof Pt

FAde APHe s Y
k3 aoq, 71&AdAer FANUAY o

Aol 77 Holof gt

make reference to the supporting procedures
shall
outline the structure of the documentation

including  technical procedures. It

used in the quality system.

426
technical

The roles and responsibilities of
the

including their responsibility for

management and quality
manager,
ensuring compliance with this International
Standard, shall be defined in the quality

manual.
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427 A3AGA= A =" ¥ A # | 4.2.7 Top management shall ensure that
Hy Agd W ggAsde 74 #7  the integrity of the management system
gL BAsor S is maintained when changes to the

4.3 A #¥

4.3.1 kA3

O i
- -

M1 R

A Ao [N WP [

+

2 4% 2 5%

54786 % A48T 7]

432 €4 4

4321 ZTHA~EY

A6 23
S LEEIRER

2

, XA, TR

b

, ohgEa, AR

management system are planned and
implemented.

4.3 Document control

4.3.1 General

The laboratory shall establish and maintain
procedures to control all documents that form
part of its quality system (internally generated
or from external sources), such as regulations,
standards, other normative documents, test
and/or calibration methods, as well as
drawings, software, specifications, instructions

and manuals.

NOTE 1 In this context “document” could be
policy statements, procedures, specifications,
calibration tables, charts, text hooks, posters,
notices, memoranda, software, drawings,
plans, etc. These may be on various media,
whether hard copy or electronic, and they may
be digital, analog, photographic or written.

NOTE 2 The control of data related to
testing and calibration 1s covered in 54.7.

The control of records is covered in 4.12.

4.3.2 Document approval and issue

4.3.2.1 All documents issued to personnel in
the laboratory as part of the quality system
shall be reviewed and approved for use by
authorized personnel prior to issue. A master

list or an equivalent document control
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procedure 1dentifying the current revision
status and distribution of documents in the
quality system shall be established and be
readily available to preclude the use of invalid
and/or obsclete documents.

4322 The procedure(s) adopted shall
ensure that:

a) authorized editions of appropriate
documents are available at all locations
where operations essential to the
effective functioning of the laboratory
are performed;

b) documents are periodically reviewed and,
where necessary, revised to ensure
continuing suitability and compliance with
applicable requirements;

¢) invalid or chsolete documents are promptly
removed from all points of issue or use, or
otherwise assured against unintended use;

d) obsolete documents retained for either legal
or knowledge preservation purposes are
suitably marked.

4.3.2.3 Quality system documents generated
by the laboratory shall be uniquely identified.
Such identification shall include the date of
issue and/or revision identification, page
numbering, the total number of pages or a
mark to signify the end of the document, and
the issuing authority(es).
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4.3.3 Document changes

4.3.3.1 Changes to documents shall be
reviewed and approved by the same
function that performed the original review
unless specifically designated otherwise. The
designated personnel shall have access to
pertinent  hackground information  upon

which to base their review and approval.

43.3.2 Where practicable, the altered or
identified in the
the appropriate

new text shall be
document or
attachments,

43.33
control system allows for the amendment of

If the laboratory’s documentation

documents by hand pending the re-issue of
the documents, the procedures and authorities
shall be defined.
Amendments shall be clearly marked, mitialled

for such amendments

and dated. A revised document shall be
formally re-issued as soon as practicable.

4.3.3.4 Procedures shall be established to

describe how changes In  documents

maintained in computerized systems are made
and controlled.

4.4 Review of requests, tenders and

contracts
44,1 The lahoratory shall establish and
maintain  procedures for the review of
requests, tenders and confracts. The

policies and procedures for these reviews
leading to a contract for testing and/or
calibration shall ensure that!

a) the requirements, including the methods
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to be used, are adequately defined,

documented and understood (see 5.4.2);

b) the laboratory has the capability and
resources to meet the requirements;

¢) the appropriate test and/or calibration
selected and capable of

the customers’
requirements(see 5.4.2)

method  is
meeting

Any differences between the request or tender
and the contract shall be resolved before any
Each contract shall be
acceptable hoth to the laboratory and the

work commences.

customer

NOTE 1 The request, tender and contract
review should be conducted in a practical and
efficient manner, and the effect of financial,
legal and time schedule aspects should be
taken into account. For internal customers,
reviews of requests, tenders and contracts can
be performed in a simplified way,

NOTE 2 The review of capability should
establish that the laboratory possesses the
necessary physical, personnel and information
resources, and that the laboratory’s personnel
have the skills and expertise necessary for the
performance of the tests and/or calibrations in
question. The review may also encompass
results of earlier participation in
interlaboratory comparisons or proficiency
testing and/or the running of trial test or
calibration programmes using samples or
items of known value in order fo determine
limits  of

uncertainties of measurement,

detection, confidence limits, etc.
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NOTE 3 A contract may be any written or
oral agreement to provide a customer with
testing and/or calibration services.

442 Records of reviews, including any
significant changes, shall be maintained.
Records shall also be maintained of

pertinent  discussions with a customer
relating to the customers requirements or
the results of the work during the period of

execution of the contract.

NOTE
simple tasks, the date and the identification

For review of routine and other
{(e.g. the initials) of the person in the
lahoratory responsible for carrying out the
contracted work are considered adequate. For
repetitive routine tasks, the review need be
made only at the initial enquiry stage or on
granting of the contract for on—going routine
work performed under a general agreement
provided that the
customer’s requirements remain unchanged,

with the customer,

For new, complex or advanced testing and/or
calibration tasks, a more comprehensive

record should be maintained.

4.4.3 The review shall also cover any work
that is subcontracted by the laboratory.

444 The customer shall be informed of
any deviation from the contract.

445 If a contract needs to be amended
the
contract review process shall be repeated

after work has commenced, same

and any amendments shall be communicated
to all affected personnel,
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4.5 Subcontracting of tests and calibrations

4.5.1 When a laboratory subcontracts work
whether because of unforeseen reasons(e.g.
workload, need for further expertise or
temporary incapacity) or on a continuing
basis(e.g. through permanent subcontracting,
agency or franchising arrangements), this
work shall be placed with a competent
subcontractor, A competent subcontractor is

one that, for example, complies with this

International  Standard  for the work in
question,
45.2 The lahoratory shall advise the

customer of the arrangement in writing and,
when appropriate, gain the approval of the
customer, preferably in writing.

45,3 The lahoratory is responsible to the
customer for the subcontractors work, except
in the cage where the customer or a
regulatory authority which
subcontractor is to be used.

specifies

45.4 The laboratory shall maintain a register
of all subcontractors that it uses for tests
and/or calibrations and a record of the
evidence of compliance with this International
Standard for the work in question.

4.6 Purchasing services and supplies

4.6.1 The laboratory shall have a policy and
procedure(s) for the selection and purchasing
of services and supplies it uses that affect the
quality of the tests and/or calibrations.

Procedures shall exist for the purchase,
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reception and storage of reagents and
laboratory consumable materials relevant for

the tests and calibrations.

46,2  The lahoratory shall ensure that
purchased  supplies reagents  and
constmable materials that affect the quality of
tests and/or calibrations are not used until
they have been inspected or otherwise verified
as complying with standard specifications or
requirements defined in the methods for the
tests and/or calibrations concerned. These
services and supplies used shall comply with

and

Records of actions
taken to check compliance shall be maintained,

specified requirements.

46.3 items
affecting the quality of laboratory cutput shall
contain data describing the services and
supplies ordered. These purchasing documents
shall be reviewed and approved for technical
content prior to release.

Purchasing documents for

NOTE  The description may include type,
class, grade, precise identification,
specifications, drawings, inspection

instructions, other technical data including
approval of test results, the quality required
and the quality system standard under which
they were made.

4.6.4 The laboratory shall evaluate suppliers
of critical consumables, supplies and services
which affect the quality of testing and
calibration, and shall maintain records of these
evaluations and list those approved.
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and customer service.
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review of test or calibration reports with

customers.

4.8 Complaints

The laboratory shall have a policy and
procedure for the resclution of complaints
received from customers or other parties,
Records shall be maintained of all complaints
and of the
actions taken by the lahoratory (see also 4.10).

investigations and corrective

4.9
and/or calibration work

Control of nonconforming testing

49.1 The laboratory shall have a policy and
procedures that shall be implemented when
any aspect of its testing and/or calibration
work, or the results of this work, do not
conform to its own procedures or the agreed
requirements of the customer. The policy and

procedures shall ensure that:

a) the regponsibilities and autherities for
the management of nonconforming work
are  designated and  actions(including
halting of work and withholding of test
reports and calibration certificates, as
necessary) are defined and taken when
nonconforming work is identified;
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b) an evaluation of the significance of the
nonconforming work is made;

¢) corrective actions are taken immediately,
together with any decision about the
acceptahility of the nonconforming work;

d) where necessary, the customer is
notified and work is recalled;

e) the responsibility for authorizing the
resumption of work is defined.

NOTE Identification of nonconforming work
or problems with the quality system or with
and/or
occur at various places within the quality

testing calibration activities can

system and technical operations. Examples
are customer complaints, quality control,

mstrument calibration, checking of
consumable materials, staff observations or
test

certificate checking,

supervision, report and calibration
management reviews

and internal or external audits.

492 Where the evaluation indicates that
the nonconforming work could recur or that
there is doubt about the compliance of the
lahoratory’s operations with its own policies
the
procedures given in 4,10 shall be promptly

and  procedures, corrective  action
followed.
4.10 Improvement

The laboratory shall continually improve

the effectiveness of its management

system through the use of the quality
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policy, quality objectives, audit results,

analysis of data, corrective and
preventive actions and management
review.

4,11 Corrective action

411.1 General

The laboratory shall establish a policy and
procedure and shall designate appropriate
authorities for implementing corrective action
when nonconforming work or departures from
the policies and procedures in the quality
system or technical operations have been
identified.

NOTE A problem with the quality system or
with the technical operations of the laboratory
may be identified through a variety of
activities, such as control of nonconforming
work, internal or external audits, management
reviews, feedback from customers or staff

observations.4.10.2 Cause analysis

4.11.2 Cause analysis

The procedure for corrective action shall
start with an investigation to determine the

root cause(s) of the problem.

NOTE

sometimes the most difficult part in the

Cause analysis is the key and
corrective action procedure, Often the root
cause is not ohvious and thus a careful
analysis of all potential causes of the prohlem
is required, Potential causes could include
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customer requirements, the samples, sample
specifications, methods and procedures, staff
skills and training, consumables, or equipment
and itg calibration.

411.3 Selection and implementation of
corrective actions

Where corrective action is  needed, the
lahoratory shall identify potential corrective
actions, It shall select and implement the
action(s) most likely to eliminate the problem
and to prevent recurrence,

Corrective actions shall be to a degree
appropriate to the magnitude and the risk of
the problem.

The laboratory shall document and implement

any required changes resulting from

corrective action investigations.

4.11.4 Monitoring of corrective actions

The laboratory shall monitor the results to
ensure that the corrective action taken have
been effective.

4,11.5 Additional audits

Where the identification of nonconformances
or departures casts doubts on the laboratory’s
with  its
procedures, or on its compliance with this
International Standard, the laboratory shall
ensure that the appropriate areas of activity
are audited in accordance with 4.13 as soon as
possible,

compliance own policies and
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NOTE Such additional audits often follow the
implementation of the corrective actions to
An additional
audit should be necessary when a serious

confirm their effectiveness.

issue or risk to the business is identified.

4.12 Preventive action

412.1 Needed improvements and potential
sources of nonconformances, either technical
or concerning the qualty system, shall be
identified. When improvement opportunities

are identified or if preventive action is

required, action plans shall be developed,
implemented and monitored to reduce the
likelihood of the
nonconformances and to take advantage of the

occurrence  of  such

opportunities for improvement,

4,12.2 Procedures for preventive actions shall
mmclude the initiation of such actions and
application of controls to ensure that they are
effective,

NOTE 1 Preventive action is a pro-active
process to  Iidentify
improvement rather than a reaction to the

opportunities  for

identification of problems or complaints.

NOTE 2
operational procedures, the preventive action

Apart from the review of the

might involve analysis of data, including

trend and risk analyses and

proficiency-testing results.
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4.13 Control of Records

4.13.1 General

4.13.1.1 The laboratory shall establish and

maintain  procedures  for  identification,

collection, indexing, access, storage,
maintenance and disposal of quality and
Quality records shall
include reports from internal audits and

management reviews as well as records of

technical records.

corrective and preventive actions,

4.13.1.2 All records shall be legible and shall
be stored and retained in such a way that
they are readily retrievable in facilities that
provide a suitable environment to prevent
damage or deterioration and to prevent loss.
Retention times of records shall be
established.

NOTE Records may be in any media, such as
hard copy or electronic media,

4.13.1.3 All records shall be held secure and
in confidence.

4.13.1.4 The lahoratory shall have procedures
to protect and back-up records stored
electronically and to prevent unauthorized

access to or amendment of these records

4.13.2 Technical records

4.13.2.1 The laboratory shall retain records
of original observations, derived data and
sufficient information to establish an audit
trail, calibration records, staff records and a
copy of each test report or calibration
certificate issued, for a defined period. The
records for each test or calibration shall
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contain sufficient mmformation to facilitate, if
possible, identification of factors affecting the
uncertainty and to enable the test or
calibration to be repeated under conditions as
close as possible to the original. The records
shall the identity
responsible for the sampling, performance of

include of personnel
each fest and/or calibration and checking of
results.

NOTE 1 In certain fields it may be
impossible or Impractical to retain records
of all original observations.

NQOTE 2 Technical records are accumulations
of data(see 5.4.7) and information which result
from carrying out tests and/or calibrations
and which indicate whether specified quality
or process parameters are achieved. They
may include forms, contracts, work sheets,
work books, check sheets, work notes, control
graphs, external and internal test reports and
calibration certificates, customers’ notes,
papers and feedback,

4.13.2.2 Observations, data and calculations
shall be recorded at the time they are made
and shall be identifiable to the specific task.

4.13.2.3 When mistakes occur in records,
each mistake shall be crossed out, not erased,
made illegible or deleted, and the correct value
entered alongside. All such alterations to
records shall be signed or initialled by the
person making the correction. In the case of
records  stored  electronically,  equivalent
measures  shall be taken to avoid loss or
change of original data.

4.14 Internal audits

414,1 The laboratory shall periodically, and in
accordance with a predetermined schedule and
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procedure, conduct internal audits of its
activities to verify that its operations continue
to comply with the requirements of the quality
system and this International Standard, The
mternal audit programme shall address all
elements of the quality system, including the
testing and/or calibration activities. It is the
responsibility of the quality manager to plan and
organize audits as required by the schedule and
requested by management, Such audits shall be
carried out by trained and qualified personnel
who are, wherever resources  permit,
independent of the activity to be audited.

NOTE The cycle for internal auditing should
normally be completed in one year.

4.14.2 When audit findings cast doubt on the
effectiveness of the operations or on the
correctness or validity of the laboratorys test
or calibration results, the laboratory shall take
timely corrective action, and shall notify
customers in writing if investigations show
that the laboratory results may have been
affected.

4.14.3 The area of activity audited, the audit
findings and corrective actions that arise from
them shall be recorded.

4.14.4 Follow-up audit activities shall verify
and the
effectiveness of the corrective action taken,

record implementation  and

4,15 Management reviews

4,15.1 In accordance with a predetermined
schedule and procedure, the laboratorys
executive management shall periodically

conduct a review of the laboratorys quality

system and testing and/or calibration
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activities to ensure their continuing suitability
and effectiveness, and to introduce necessary
changes or improvements. The review shall
take account of

- recommendations for improvement,

- the suitability of policies and procedures;

- reports from managerial and supervisory
personnel;

- the outcome of recent internal audits;

- corrective and preventive action;

- assessments by external bodies;

- the results of interlaboratory comparisons
or proficiency tests

- changes in the volume and type of the
work;

- customer feedback;

- complaints

- other relevant factors, such as quality
control activities, resources and staff

training.

NOTE 1 A typical period for conducting a
management review is once every 12 months.

NOTE 2  Results should feed into the
laboratory planning system and should include
the goals, ohjectives and action plans for the
coming year.

NOTE 3
consideration of related subjects at regular

A management review includes

management meetings.

4.15.2 Findings from management reviews
and the actions that arise from them shall be
recorded, The management shall ensure that
those actions are carried out within an
appropriate and agreed timescale,
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5. 7]1% &7Ag 5. Technical requirements

5.1 dut ARgH 5.1 General
511 B2 g9l dd7/@el AAd+= A 5.1.1 Many factors determine the correctness
Y w/de A AGA NS 24T and reliability of the tests and/or calibrations
of olgal 29lo)= thEAlee] ¥EHTH performed by a laboratory. These factors
include contributions from:
- A3 29 (5.2 - human factors (5.2);
- AR R BAREA (B3 - accommodation and environmental conditions
5.3);
- Ag 2wl wya W a4 2 - test and calibration methods and method
(5.4); validation (5.4) ;
- AH] (5.3); - equipment (5.5) ;
- 23 234 Gy - measurement traceahility (5.6) ;
- AEY (BT - sampling (5.7) ;
-2A DAY FE59 HF(G8). - the handling of test and calibration items
(b.8) .
512 o8& 8289 AA 4 EF=e) 7] | 51.2 The extent to which the factors
odte dev 4 AR(HE) B 24 (HE) | contribute to the total uncertainty of
o Wt 433 dE2v. d@EdrAe AlY L | measurement differs considerably between
g s A3 o, A9 A 2 A | (types of) tests and between (types of)
%2 2 WA A o] | calibrations. The laboratory shall take account

RUAEL AES o T} of these factors in developing test and
calibration methods and procedures, in the
training and qualification of personnel, and in
the selection and calibration of the equipment
it uses.

52 4 4 5.2 Personnel

521 #37#e AY9WE: 54 AwE & 521 The laboralory management shall
433, Alg Z/EE 24L AA%Y, A3 ensure the competence of all who operate
= grbsly, AEAAA 2 ZAZHAM D M specific equipment, perform  tests and/or

2l Fe wAstolol  calibrations, evaluate results, and sign test
95 28% H$, DA reports and calibration certificates.  When
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using staff who are undergoing traming,
appropriate  supervision shall be provided.
Personnel performing specific tasks shall be
qualified on the basis of appropriate education,
and/or  demonstrated

training, experience

skills, as required.

NOTE 1
non-destructive testing) it may he recuired

In some technical areas (eg.

that the personnel performing certain tasks
hold personnel certification, The laboratory is
responsible for fulfilling specified personnel
certification requirements. The requirements
for personnel certification might be regulatory,
mcluded in the standards for the specific
technical field, or required by the customer.

NOTE 2 The personnel responsible for the
opinions and interpretation included in test
reports should, in addition to the appropriate
qualifications, and
satisfactory knowledge of the testing carried
out, also have!

- relevant knowledge of the technology used
for the manufacturing of the items,
materials, products, etc. tested, or the way
they are used or intended to be used, and of
the defects or degradations which may occur

training,  experience

during or in service;

- knowledge of the general requirements
expressed in the legislation and standards;
and

- an understanding of the significance of
deviations found with regard to the normal
use of the items, materials, products, etc,
concerned.

52,2 The management of the laboratory shall
formulate the goals with respect to the
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SR FHe] dais gobsta, A9l A | education, training and skills of the laboratory
FTHE AFde=_d43 2 AAE HAdelot | personnel, The laboratery shall have a policy
st Fd D/ A73RY | and procedures for identifying training needs

ob &t} and providing training of personnel. The
7hE ol ok Ft fraining programme shall be relevant to the
present and anticipated tasks of the laboratory.
The effectiveness of the training actions
taken shall be evaluated.

523 771w A7 A9 Ee A% A4
Fedth AY 49 3 54z 7
AY QHs 288 4, BB olF

5.2.3 The laboratory shall use personnel who
are employed by, or under contract to,
the laboratory. Where contracted and

s
3
I
& ko e

= =
AYPEe] AEL T3 glov AFo] 9 A additional technical and key support personnel
7 7Y FAAN~e] weEt gt 902 | are used, the laboratory shall ensure that such
< HAstger st} persormel are supervised and competent and

that they work in accordance with the
laboratory’s quality system.

| % 1 524 The laboratory shall maintain current
® F8 AT AL AF | job descriptions for managerial, technical and
718 Zr3olok did, key support persormel involved in tests and/or
calibrations,

torsl walo g2 #ZHAE | NOTE  Job descriptions can be defined in
A

i : Fahe FAS ool 8 many ways. As a minimum, the following
=4 should be defined:
A 2/wE g4 e tE A, - the responsihilities with respect to performing

tests and/or calibrations;

- A wme IR A, Az %t - the responsibilities with respect to the
#at @A, planning of tests and/or calibrations and
evaluation of results;
S oA N B & - the responsibilities for reporting opinions and
interpretations;
Sd WA, A Ze dhe] Siu 2 2R - the responsihilities with respect to method
ghole] Tk &Y, modification and development and validation
of new methods;
SaTHE AEHS s& W A, - expertise and experience required,
-AA g FE 229, - qualifications and tramming programmes;
- Aare] o ® - managerial duties.
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9.2.5 The management shall authorize specific
personnel to perform particular types of
sampling, test and/or calibration, to issue test
reports and calibration certificates, to give
opinions and interpretations and to operate
particular types of equipment. The laboratory
shall of the
authorization(s), competence, educational and

maintain  records relevant
professional qualifications, training, skills and
experience of all technical personnel, including
contracted personnel, This information shall
be readily available and shall include the date
on which authorization and/or competence is

confirmed.

5.3 Accommodation and environmental
conditions

5.3.1 Laboratory facilities for testing and/or
calibration, including but not limited to energy
lighting
conditions, shall be such as to facilitate correct

sources, and environmental

performance of tests and/or calibrations.

The laboratory  shall that the
environment conditions do not invalidate the
results or adversely affect the required quality
of any measurement, Particular care shall be

ensure

taken when sampling, tests and/or calibrations
are undertaken at sites other than a permanent
laboratory facility. The technical requirements
for  accommodation and  environmental
conditions that can affect the results of tests

and calibrations shall be documented.

5.3.2 The laboratory shall monitor, control

and record environmental conditions as
required by the relevant specifications,
methods and procedures or where they may
influence the quality of the results. Due

attention shall be paid, for example, to
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biological  sterility, dust, electromagnetic
disturbances, radiation, humidity, electrical
supply, temperature, and sound and vibration
levels, as appropriate to the technical activities
concerned, Tests and calibrations shall be
stopped when the environmental conditions
jeopardize the results of the tests and/or
calibrations,

5.3.3
between neighbouring areas in which there
are incompatible activities, Measures shall be
taken to prevent cross-contamination.

There shall be effective separation

5.3.4 Access to and use of areas affecting the
quality of the tests and/or calibrations shall be
controlled. The laboratory shall determine the
extent of control based on its particular
cirucmstances.

5.3.5 Measures shall be taken to ensure good
housekeeping In  the laboratory. Speclal
procedures shall be prepared where necessary.

54 Test and calibration methods and
method validation

5.4.1 General

The laboratory shall use appropriate methods
and procedures for all tests and/or calibrations
within its scope. These include sampling,
handling, transport, storage and preparation of
items to be tested and/or calibrated, and,
where appropriate, an estimation of the
measurement uncertainty as well as statistical
techniques for analysis of test and/or

calibration data.

The laboratory shall have instructions on the
use and cperation of all relevant equipment,
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and on the handling and preparation of items
for testing and/or calibration, or both, whete
the absence of
jeopardize the and/or
calibrations,  All standards,
manuals and reference data relevant to the
wark of the laboratory shall be kept up to date

instructions  could

of tests

such
results
instructions,

and shall be made readily available to
personnel (see 4.3). Deviation from test and
calibration methods shall occur only if the
deviation has been documented, technically
justified, authorized and accepted by the
customer.

NOTE  International, regional or national
standards or other recognized specifications
that contain sufficient and concise information
on how to perform the tests and/or
calibrations do not need to be supplemented or
rewritten as internal procedures if these
standards are written in a way that they can
be used as published by the operating staff in
a laboratory. It may be necessary to provide
additional documentation for optional steps in

the method or additional details.
5.4.2 Selection of methods

The shall test
calibration methods, including methods for
which meet the needs of the
customer and which are appropriate for the
and/or
Methods published in international, regional or

laboratory use and/or

sampling,

tests calibrations it  undertakes,
national standards shall preferably be used.
The laboratory shall ensure that it uses the
latest valid edition of a standard unless it is
not appropriate or possible to do so. When
necessary, the standard shall be supplemented
with additional details to ensure consistent

application.
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When the customer does not specify the
method to be used, the laboratory shall select
appropriate methods that have been published
either in international, regional or national
technical
organizations, or in relevant scientific texts or

standards, or by reputable
journals, or as specified by the manufacturer
of the
methods or methods adopted by the laboratory
may also be used if they are appropriate for
the intended use and if they are validated. The
customer shall be informed as to the method

equipment. Laboratory-developed

chosen. The lahoratory shall confirm that it
can properly operate standard methods hefore
mtroducing the tests or calibrations. If the
standard method changes, the confirmation
shall be repeated.

The laboratory shall inform the customer
when the method proposed by the customer
1s considered to be Inappropriate or ocut of
date.

5.4.3 Laboratory-developed methods

The
methods developed by the laboratory for its

mtroduction of test and calibration

own use shall be a planned activity and shall
be assigned to qualified personnel equipped
with adequate resources.

shall
proceeds

Plans be updated as development
communication

shall be

and  effective

amongst all personnel involved

ensured.

5.4.4 Non-standard methods

When it is necessary to use methods not
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covered by standard methods, these shall be
subject to agreement with the customer and
shall include a clear specification of the
customer’s requirements and the purpose of
the test and/or calibration. The method
shall validated
appropriately hefore use,

developed have  been

NOTE
methods,

For new test and/or calibration
procedures  should he developed
prior to the tests and/or calibrations being
performed and should contain at least the
following information:

(a) appropriate identification;

(b) scope,

(¢) description of the type of item to be
tested or calibrated;

(d) parameters or quantities and ranges to be
determined;

(e) apparatus and equipment, including technical
performance requirements;

(f) reference standards and reference materials
required;

(g) environmental conditions required and any
stahilization period needed;

(h) description of the procedure, including

- affixing of identification marks, handling,
transporting, storing and preparation of
items,

- checks to be made hefore the work is
started,

- checking that the equipment is working
properly and, where required, calibration
and adjustment of the equipment before
each use,

- method of recording the cbservations and
results,

- any safety measures to be observed;

() criteria and/or requirements for approval/
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rejection;
(j) data to be recorded and method of analysis
and presentation;
(k) the uncertainty or the procedure for
estimating uncertainty.

5.45 Validation of methods

5.4.5.1 Validation is the confirmation by
examination and the provision of effective
evidence that the particular requirements for a
specific intended use are fulfilled.

54.5.2 The laboratory shall validate non-
standard methods, laboratory- designed/developed
methods, standard methods used outside their
intended  scope, and amplifications  and
modifications of standard methods to confirm that
the methods are fit for the intended use. The
validation shall be as extensive as is necessary to
meet the needs of the given application or field of
application. The laboratory shall record the results
obtained, the procedure nsed for the validation, and
a statement as to whether the method is fit for
the intended use.

NOTE 1 Validation may include procedures
for sampling, handling and transportation.

NOTE 2 The techniques used for the

determination of the performance of a

method should be one of, or a combination

of, the following:

- calibration using reference standards or
reference materials

- comparison of results achieved with other
methods;

- Interlaboratory comparisons,

- systematic assessment of the factors
influencing the result;

- assessment of the uncertainty of the results
based on scientific understanding of the
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theoretical principles of the method and
practical experience.

NOTE 3 When some changes are made in
the validated non-standard methods, the
stich should be
if  appropriate,
validation should be carried out

influence of changes

documented  and, a new

5.4.5.3 The range and accuracy of the values
obtainable from validated methods (e.g. the
uncertainty of the results, detection limit,
selectivity of the method, linearity, limit of
repeatability and/or reproducibility, robustness
against external influences and/or cross-
sensitivity  against interference from the
matrix of the sample/test object) as assessed
for the intended use, shall be relevant to the

customers’ needs.

NOTE 1 Validation includes specification of
the determination of the
characteristics of the methods, a check that
the requirements can be fulfilled by using the

requirements,

method, and a statement on the validity.

NOTE 2 As method-development proceeds,
regular review should be carried out to verify
that the needs of the customer are still being
fulfilled. Any change in requirements requiring
modifications to the development plan should
be approved and authorized.

NOTE 3 Validation is always a balance
between costs, risks and technical possibilities.
There are many cases in which the range and
uncertainty of the values f{(e.g. accuracy,
detection limit, selectivity, linearity,
repeatability, reproducibility, robustness and
cross-sensitivity) can only be given in a
simplified way due to lack of information,
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5.4.6 Estimation of
measurement

uncertainty  of

5.4.6.1 A calibration laboratory, or a testing
lahoratory performing its own calibrations,
shall have and shall apply a procedure to
estimate the uncertainty of measurement for
all calibrations and types of calibrations,

5.4.6.2 Testing laboratories shall have and
shall apply procedures for
uncertainty of measurement. In certain cases
the nature of the test method may preclude

estimating

rigorous, metrologically and statistically valid,
calculation of uncertainty of measurement, In
these cases the laboratory shall at least
attempt to identify all the components of
uncertainty and make a reasonable estimation,
and shall ensure that the form of reporting of
the result does not give a wrong impression of
the uncertainty. Reasonable estimation shall be
based on knowledge of the performance of the
method and on the measurement scope and
shall make use of, for example, previous
experience and validation data.

NOTE 1 The degree of rigor needed in an

estimation of uncertainty of measurement

depends on factors such as:

- the requirements of the test method;

- the requirements of the customer;

- the existence of narrow limits on which
decisions on conformance to a specification
are based.

NOTE 2 In those cases where a well-
recognized test method specifies limits to the
values of the major sources of uncertainty of
the form of
caleulated the
laboratory is considered to have satisfied this

measurement and specifies

presentation  of results,
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clause by following the test method and
reporting instructions (see 5.10)

5.4.6.3 When estimating the uncertainty of
measurement, all uncertainty components
which are of importance in the given situation
shall be taken into account using appropriate

methods of analysis,

NOTE 1 the
uncertainty include, but are not necessarily

Sources  contributing  to
limited to, the reference standards and reference
materials used, methods and equipment used,
properties  and
condition of the item being tested or calibrated,
and the operator.

environmental  conditions,

NOTE 2 The predicted long-term behaviour
of the tested and/or calibrated item is not
normally taken into account when estimating
the measurement uncertainty.

NOTE 3 For turther information, see ISO 5725
and the Guide to the Expression of Uncertainty
in Measurement (see bibliography)

5.4.7 Control of data

5.4.7.1 Calculations and data transfers shall
be subject to appropriate checks in a

systematic manner.,

5.4.17.2
equipment are used for the acquisition,

When computers or automated

processing, recording, reporting, storage or
retrieval of test or calibration data, the
laboratory shall ensure that:

a) computer software developed by the user is

documented in sufficient detail and is
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suitably validated as being adequate for

use;

b) procedures are established and implemented
for protecting the data; such procedures
shall include, but not be limited to, integrity
and  confidentiality of data entry or
collection, data storage, data transmission
and data processing,

computers and automated equipment are

O
——

maintained to ensure proper functioning
and are provided with the environmental
and operating conditions necessary to
test  and

maintain  the ntegrity of

calibration data.

NOTE Commercial off-the-shelf softwarele.g.
database statistical
in general use within their

wordprocessing, and
programmes)
designed application range may be considered
to e validated.
laboratory software configuration/modifications

should be validated as in 5.4.7.2a).

sufficiently However,

5.5 Equipment

5.5.1 The lahoratory shall be furnished with
all items of sampling, measurement and test
equipment required for the correct performance
of the tests and/or calibrations (ncluding
sampling, preparation of test and/or calibration
items, processing and analysis of test and/or
calibration data). In those cases where the
laboratory needs to use equipment outside its
permanent control, it shall ensure that the
requirements of this International Standard are
met.

- 594 -



552 A9, 4 H
2 1 AZEOE
g ¢ glofor #, A7
“ 46& Aol Rgstolop &
Aol ATl FUH 9FE

b
o

553 ArlT A#S Folild Ao
#efolor @y ARl Ag H
AN A AzA A Bd
I dAgriay 49 4] of
oo 2.

by Az olE, YA, dEvE w=
afr HEEAL

>
il
]
¥
i_,ﬁ
r
(o3
e e
O @ ot ox

=

5.5.2 Equipment and its software used for
testing, calibration and sampling shall be
capable of achieving the accuracy required and
shall comply with specifications relevant to the
tests and/or calibrations concerned, Calibration
programmes shall be established for key
quantities or values of the mstruments where
these properties have a significant effect on
the results. Before being placed into service,
equipment(including that used for sampling)
shall be calibrated or checked to establish that
it meets the laboratory’s specification
requirements and complies with the relevant
standard specifications. [t shall be checked
and/or calibrated before use(see 5.6).

5.5.3 Equipment shall be operated by authorized
personnel. Up-to-date instructions on the use
and maintenance of equipment (including any
relevant manuals provided by the manufacturer
of the equipment) shall be readily available for
use by the appropriate laboratory personnel.

5.5.4 Each item of equipment and its software
used for testing and calibration and significant
to the result shall,
uniquely identified.

when practicable, be

5.5.5 Records shall be maintained of each item
of equipment and its software significant to
the tests and/or calibrations performed. The
records shall include at least the following:

a) the identity of the item of equipment and its
software;

b) the manufacturer’s name, type identification,

and  serial number or other unigue
identification;
¢) checks that equipment complies with the

specification (see 5.5.2);
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d) the current location, where appropriate;

e) the manufacturer’s instructions, if available,
or reference to their location;

f) dates, results and copies of reports and
certificates of all calibrations, adjustments,
acceptance criteria, and the due date of next
calibration;

g) the maintenance plan, where appropriate,
and maintenance carried out to date;

h) anv damage, malfunction, modification or
repair to the equipment.

5.5.6 The laboratory shall have procedures for
safe handling, transport, storage, use and
planned maintenance of measuring equipment
to ensure proper functioning and in order to
prevent contamination or deterioration.

NOTE  Additional
necessary when measuring equipment is used

procedures may be
outside the permanent laboratory for tests,
calibrations or sampling,

5.5.7 Equipment that has been subjected to
overloading or mishandling, or gives suspect
results, or has been shown to be defective or
outside specified limits, shall be taken out of
service. It shall be 1solated to prevent its use
or clearly labelled or marked as being out of
service until it has been repaired and shown
by calibration or test to perform correctly.
The lahoratory shall examine the effect of the
defect or departure from specified limits on
previous tests and/or calibrations and shall
institute the “Control of nonconforming work”
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procedure(see 4.9).

5.5.8 Whenever practicable, all equipment
under the control of the laboratory and
requiring calibration shall be labelled, coded or
otherwise identified to indicate the status of
calibration, including the date when last
calibrated and the date or expiration criteria

when recalibration is due,

5.5.9 When, for whatever reason, equipment
goes of the
laboratory, the laboratory shall ensure that the
of the
equipment are checked and shown to be

outside the direct control

function and calibration status
satisfactory before the equipment is returned

to service.

5.5.10 When intermediate checks are needed
to maintain confidence in the calibration
status of the equipment, these checks shall be

carried out according to a defined procedure.

5.5.11 Where calibrations give rise to a set of
correction factors, the lahoratory shall have
procedures to ensure that copies (eg. in
computer software) are correctly updated.

5.5.12
including both hardware and software, shall be

Test and calibration equipment,

safeguarded from adjustments which would
mvalidate the test and/or calibration results.

5.6 Measurement traceability

5.6.1 General

Al and/or
calibrations, including equipment for subsidiary

equipment used for tests
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measurements  (e.g. for  environmental
conditions) having a significant effect on the
accuracy or validity of the result of the test,
calibration or sampling shall be calibrated
before being put into service. The laboratory
shall have an established programme and

procedure for the calibration of its equipment,

NOTE  Such a programme should include a

system for selecting, using, calibrating,

checking, controlling and  maintaining
measurement standards, reference materials
used as measurement standards, and
measuring and test equipment used to perform

tests and calibrations.

5.6.2 Specific requirements

5.6.2.1 Calibration

b.6.2.1.1
programme for

For calibration laboratories, the
calibration of eguipment
shall be designed and operated so as to
ensure that calibrations and measurements
made by the laboratory are traceable to the
International System of Units (SI) (Systéme
International d'unites).

A calibration lahoratory establishes traceahility of
its own measurement standards and measuring
instruments to the SI by means of an unbroken
chain of calibrations or comparisons linking them
to relevant primary standards of the SI units of
measurement. The link to SI units meay be achieved
by reference to national measurement standards.
National measurement standards may be primary
standards, which are primary realizations of the
Sl units or agreed representations of SI umits based
on fundamental physical constants, or they may
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be secondary standards which are standards
calibrated by another national metrology institute,
When using external calibration services,
traceability of measurement shall be assured by
the use of calibration services from laboratories
that can demonstrate competence, measurement
capability and ftraceability. The calibration
certificates issued by these laboratories shall
contain the measurement results, including the
measurement uncertainty and/or a statement of
compliance with an identified metrological
specification (see also 510.4.2),

NOTE 1 Calibration laboratories fulfilling the
requirements of this International Standard are
considered to be competent. A calibration
certificate bearing an accreditation body logo fram
a calibration laboratory accredited to this
International  Standard, for the calibration
concerned, is sufficient evidence of traceahility of
the calibration data reported.

NOTE 2 Traceability to SI units of measurement
may be achieved by reference to an appropriate
primary standard (see VIM:1993, 64) or by
reference to a natural constant, the value of which
in terms of the relevant SI unit is known and
recommended by the General Conference of
Weights and Measures (CGPM) and the
International Committee for Weights and
Measures (CIPM).

NOTE 3 Calibration laboratories that maintain
their own primary standard or representation
of SI units hased on fundamental physical
constants can claim traceability to the SI
system only after these standards have been
compared, directly or indirectly, with other
similar standards of a national metrology
institute,

NOTE 4 The term “identified metrological
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specification” means that it must be clear from
the calibration certificate which specification
the measurements have been compared with,
by including the specification or by giving an
unambiguous reference to the specification.

NOTE 5 When the terms “international
standard” or "national standard” are used in
connection with traceability, it is assumed that
these standards fulfil the properties of primary
standards for the realization of 51 units.

NOTE 6 Traceability to national measurement
standards does not necessarily require the use
of the national metrology institute of the
country in which the laboratory is located.

NOTE 7 If a calibration laboratory wishes or
needs to obtain traceability from a national
metrology institute other than in its own
country, this laboratory should select a
national metrology institute that actively
participates in the activities of BIPM either
directly or through regional groups.

NOTE & The unbroken chain of calibrations
or comparisons may be achieved in several
steps carried out by different laboratories that
can demonstrate traceability,

5.6.2.1.2 There are certain calibrations that
currently cannot be strictly made in SI units. In
these cases calibration shall provide confidence
in measurements by establishing traceability to
appropriate measurement standards such as:

- the use of certified reference materials
provided by a competent supplier to give
a  reliable  physical or  chemical
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characterization of a material;

- the use of specified methods and/or
consensus standards that are clearly
described and agreed by all parties

concerned
Participation in a suitable programme of
interlahoratory comparisons is required where
possible,

5.6.2.2 Testing

56.2.2.1 For
requirements

the
in 5621 apply for

testing  laboratories,
given
measuring and test equipment with measuring
functions used, unless it has been established
that the associated contribution from the
calibration contributes little to the total
uncertainty of the test result When this
situation arises, the laboratory shall ensure
that the equipment used can provide the

uncertainty of measurement needed.

NOTE The extent to which the requirements
in 5.6.21 should be followed depends on the
the
uncertainty. If
the

contribution  of calibration
uncertainty to the total

calibration  Is

relative

the dominant factor,
requirements should be strictly followed,

5.6.2.2.2 Where traceability of measurement to
SI units is not possible and/or not relevant, the
same requirements for traceability to, for
example, certified reference materials, agreed
methods  and/or consensus  standards, are
required as for calibration laboratories (see
5.6.2.1.2).
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5.6.3 Reference standards and reference
materials

5.6.3.1 Reference standards

The laboratory shall have a programme and
procedure for the calibration of its reference
standards. Reference standards shall be
calibrated by a body that can provide
traceability as described in 5621 Such
reference standards of measurement held by
the laboratory shall be used for calibration only
and for no other purpose, unless it can be
shown that their performance as reference
standards would not be invalidated. Reference
standards shall be calibrated hefore and after
any adjustment.

5.6.3.2 Reference materials

Reference materials shall, where possible, be
traceable to SI units of measurement, or to
certified reference materials, Internal reference
materials shall be checked as far as is
technically and economically practicable.

5.6.3.3 Intermediate checks

Checks needed to maintain confidence in the
calibration status of
transfer or working standards and reference
materials shall be carried out according to
defined procedures and schedules.

reference, primary,

5.6.3.4 Transport and storage

The laboratory shall have procedures for safe
handling, transport, storage and use of
reference standards and reference materials in
order to prevent contamination or deterioration

and in order to protect their integrity.

- 602 -



571 &idl#

= e 73S f6 &
Z(substance), A& F2 A Fd tia AEFH
£ AEE W AEY A9 2 AFY 2xE
Ztzolol gt o] AEY A L AEF A
e AEYHE AANde FaddA oled
3l BEd 3%, 49 A

e ok 2 rlo
o
rot,

23 BAl4 L 7zE o] FojAop St
Azd 4L Ay 2wy B FEYL
By dsl gEstder e 24AES T
Folof gt}

H 3 1 AEHE NE B 14S 989
Ao ude H4ES AFE BHoz =
A, Az &L ATy UFE H3 AT
Y "ot 4SgL £3 BF, Az &
L AEL g B THIY] Y BH@
AR 27F £ YT IR H ) £4
of We(gd) ¥4 5) 42L gEFH] of
Yz, o4 /5% Roz(EgAd o«) 2

Aaee Bed ARE A&7

NOTE Additional procedures may be necessary
standards
materials are used outside the permanent

when reference and reference

laboratory for tests, calibrations or sampling.

5.7 Sampling

571 The laboratory shall have a sampling
plan and procedures for sampling when it
carries out sampling of substances, materials
or products for subsequent testing or
calibration. The sampling plan as well as the
sampling procedure shall be available at the
location where undertaken,
Sampling plang shall, whenever reasonable, be
based on appropriate statistical methods. The
sampling process shall address the factors to
be controlled to ensure the validity of the test
and calibration results.

sampling  is

NOTE 1
whereby a part of a substance, material or

Sampling 1s a defined procedure

product is taken to provide for testing or
calibration of a representative sample of the
whole. Sampling may also be required by the
appropriate which the
substance, material or product is to be tested
or calibrated. In certain cases (e.g. forensic

specification  for

analysis), the sample may not  be
representative  but  is  determined by
availability,

NOTE 2 Sampling procedures should describe
the selection, sampling plan, withdrawal and
preparation of a sample or samples from a
substance, material or product to yield the
required information.
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5.1.2 Where the
deviations, additions or exclusions from the

customer requires
documented sampling procedure, these shall he

recorded in detail with the appropriate
sampling data and shall be included in all
documents containing test and/or calibration
results, and shall be communicated to the

appropriate personnel,

5.7.3 The laboratory shall have procedures for
recording relevant data and operations relating
to sampling that forms part of the testing or
calibration that is undertaken. These records
shall include the sampling procedure used, the
identification of the sampler, environmental
conditions (if relevant) and diagrams or other
equivalent means to identify the sampling
location as necessary and, if appropriate, the
statistics the sampling procedures are based
upon.

5.8 Handling of test and calibration items

5.8.1
for the transportation,

The laboratory shall have procedures
handling,
protection, storage, retention and/or disposal of

receipt,

test and/or calibration items, including all
provisions necessary to protect the integrity of
the test or calibration item, and to protect the
interests of the laboratory and the customer.

5.8.2 The laboratory shall have a system for
identifying test and/or calibration items. The
identification shall be retained throughout the
life of the item in the laboratory, The system
shall be designed and operated so as to ensure
that items cannot be confused physically or
when referred to in records or other documents,
The system shall, if appropriate, accommodate
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a sub-division of groups of items and the
transfer of items within and from the laboratory.

5.8.3 Upon receipt of the test or calibration
item, abnormalities or departures from normal
ar specified conditions, as described in the test
or calibration method, shall he recorded. When
there is doubt as to the suitability of an item
for test or calibration, or when an item does
not conform to the description provided, or the
test or calibration required is not specified in
sufficient detail, the laboratory shall consult
the customer for further instructions before
proceeding and shall record the discussion.

5.8.4 The laboratory shall have procedures and
appropriate facilities for aveiding deterioration,
loss or damage to the test or calibration item
during storage, handling and preparation.
Handling instructions provided with the item
shall be followed, When items have to he stored
or conditioned under specified environmental
conditions, these conditions shall be maintained,
monitored and recorded. Where a test or
calibration item or a portion of an item is to be
held secure, the laboratory shall have
arrangements for storage and security that
protect the condition and integrity of the secured
items or portions concerned.

NOTE 1  Where test items are to be
returned into service after testing, special
care is required to ensure that they are not
damaged or injured during the handling,
testing or storing/waiting processes.

NOTE 2 A sampling plan and information on
storage and transport of samples, mcluding
information on sampling factors influencing
the test or calibration result, should be
provided to those responsible for taking and
transporting the samples,
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NOTE 3 Reasons for keeping a test or
calibration item secure can be for reasons of
record, safety or value, or to enable
complementary test and/or calibrations to be
performed later.

5.9 Assuring the quality of test and
calibration results

5.9.1 The laboratory shall have quality control
procedures for monitoring the validity of tests
and calibrations undertaken. The resulting
data shall be recorded in such a way that
trends are detectable and, where practicable,
statistical techniques shall be applied to the
reviewing of the results. This monitoring shall
be planned and reviewed and may include, but
not be limited to, the following:

a) regular use of certified reference materials
and/or quality  control
secondary reference materials,

mternal using

b) participation in interlaboratory comparison
or proficiency-testing programmes;,

¢) replicate tests or calibrations using the same
or different methods;

d) retesting or recalibration of retained items;

e) correlation of results for different

characteristics of an item.

NOTE  The selected methods should he
appropriate for the type and volume of the
work undertaken.

5.9.2 Quality control data shall be

- 606 -



olEl7t AR FAH A EE Hold BE, P

analysed and, where they are found to be

As AMAsta AEE Ayt HasE A2 5

outside pre-defined criteria, planned action

71 el AlBE 22 & ok Fitt

510 23} »z

5.10.1 UwukALg

A ARAYRA Ee
Harstojof &b,
LA A oy
£ A3 "98% 2E AE P ARE HUHAA
t EE ARE TEstolol . 9

YE 1AL da Ad" AY £ 24

B4, AA% HHoE RAF Feolw

ANE Zrigty HAeE Bud £ g

5102, 5103 2 510480 HAH AR F 1

o7l EidA €L AR AY Q/Es
J

W31 APAAA 2 5REEAE das
77 A9sEA % 34 AAAE 290,

9 aFALE EEANE RS, HEAY 5
2 A% e A% BHoz ¥9d F 3
o,

shall be taken to correct the problem and
incorrect results from being reported.

5.10 Reporting the results
5.10.1 General

The results of each test, calibration, or series
of tests or calibrations carried out by the
laboratory shall be reported accurately, clearly,
unambiguously and objectively, and in
accordance with any specific instructions in
the test or calibration methods.

The results shall be reported, usually in a test
report or a calibration certificate (see note 1),
and shall include all the information requested
by the customer and necessary for the
interpretation of the test or calibration results
and all information required by the method
used. This information is normally that
required by 510.2 and 5103 or 5104

In the case of tests or calibrations performed
for internal customers, or in the case of a
written agreement with the customer, the
results may be reported in a simplified way.
Any information listed in 5.10.2 to 5.10.4 which
is not reported to the customer shall he
readily available in the laboratory which
carried out the tests and/or calibrations.

NOTE 1 Test reports and calibration
certificates are sometimes called test certificates
and calibration reports, respectively.

NOTE 2 The test reports or calibration
certificates may be issued as hard copy or by
electronic data transfer provided that the
requirements of this International Standard are
met,
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5.10.2 Test reports and calibration

certificates

Each test report or calibration certificate shall

include at least the following information,

unless the lahoratory has valid reasons for not

doing so:

a)

b)

T
—

a title (e.g. "Test Report” or "Calibration
Certificate”);

the name and address of the laboratory,
and the location where the tests and/or
calibrations were carried out, if different
from the address of the laboratory;

unique identification of the test report or
calibration certificate (such as the serial
number), and on each page @
identification in order to ensure that the
page 1s recognized as a part of the test
report or calibration certificate, and a clear
identification of the end of the test report
ar calibration certificate;

the name and address of the customer;
identification of the method used;
a description of, the condition of, and

unambigucus identification of the item(s)
tested or calibrated;

g) the date of receipt of the test or calibration

item(s) where this is critical to the validity
and application of the results, and the
date(s) of performance of the test or
calibration;

- 608 -



b 4EY AS U BAN Aot REY I
= Qite 49, A9

=S

T1@el A ARER AEY A

510.3 AEAAHA

5.10.3.1 5102¢) =EAR &FA g F713)
of, A¥A%e HAL 93
TheAbRRE Tyetelop dnk

a) AgWReA g olg, F7b B ARG
2 RY 240 22 54 APz o
3 AR,

b) B Y= S, STAY EE A

h) reference to the sampling plan and
procedures used by the laboratory or other
bodies where these are relevant to the
validity or application of the results;

I) the test or calibration results with, where
appropriate, the units of measurement;

i) the name(s), function(s) and signature(s) or
equivalent identification of person(s)
authorizing the test report or calibration
certificate;

k) where relevant, a statement to the effect
that the results relate only to the items
tested or calibrated.

NOTE 1 Hard copies of test reports and
calibration certificates should also include the
page number and total number of pages.

NOTE 2 It is recommended that laboratories
include a statement specifying that the test
report or calibration certificate shall not be
reproduced except in full, without written
approval of the laboratory.

5.10.3 Test reports

5.10.3.1 In addition to the requirements listed
in 5102, test reports shall, where necessary
for the interpretation of the test results, include
the following:

a) deviation from, additions to, or exclusions
from the test method, and information on
gpecific  test  conditions, such  as
environmental conditions;

statement  of
with

b) where relevant, a

compliance/non—compliance
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d)

e)

requirements and/or specifications;

where applicable, a statement on the
estimated uncertainty of measurement;
information on uncertainty is needed in
test reports when it is relevant to the
validity or application of the test results,
when a customers instruction so requires,
or when the uncertainty affects compliance
to a specification limit;

where appropriate and needed, opinions and
interpretations(see 5.10.5);

additional
required by specific methods, customers

information which may be

or groups of customers.

5.10.3.2 In addition to the requirements listed

in

5102 and 510.3.1, test reports containing

the results of sampling shall include the

following,

where  necessary  for  the

interpretation of test results:

a)

the date of sampling;

b) unambiguous identification of the substance,

c)

material or product sampled (including the
name of manufacturer, the model or type of
and  serlal numbers

designation as

appropriate);

the location of sampling, including any
diagrams, sketches or photographs;

d) a reference to the sampling plan used;

e)

details of any environmental conditicns
during sampling that may affect the

interpretations of the test results;
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f) any standard or other specification for the
sampling method or procedure, and
deviations, additions to or exclusions from
the specification concerned.

5.10.4 Calibration certificates

5.10.4.1 In addition to the requirements listed
in 5.10.2, calibration certificates shall include
the following, where necessary for the
interpretation of calibration results:

a) the conditions (e.g. environmental) under
which the calibrations were made that have
an influence on the measurement results;

b) the uncertainty of measurement and/or a
statement of compliance with an identified
metrological  specification or  clauses
thereof;

¢) evidence that the measurements are
traceable(see note 2 in 5.6.2.1.1).

5.10.4.2 The calibration certificate shall relate
only to quantities and the results of functional
tests. If a statement of compliance with a
specification is made, this shall identify which
clauses of the specification are met or not met.

When a statement of compliance with a
specification is made omitting the measurement
results and associated uncertainties, the
lahoratory shall record those results and
maintain them for possible future reference.

When statements of compliance are made, the
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uncertainty of measurement shall be taken mto
account.

5.10.4.3 When an instrument for calibration
has heen adjusted or repaired, the calibration
results before and after adjustment or repair,
if available, shall be reported,

5.10.44 A calibration
label)  shall
recommendation on the calibration interval
except where this has been agreed with the
This
superseded by legal regulations.

certificate  (or

calibration not contain  any

customer. requirement may  be

5.10.5 Opinions and interpretations

When opinions and  interpretations are
included, the laboratory shall document the
basis upon which the opinions and

interpretations have been made. Opinions and
interpretations shall be clearly marked as such

in a test report.

NOTE 1 Opinions and interpretations should
not be confused with inspections and product
certifications as intended in ISQ/TEC 17020 and
[SO/IEC Guide 65.

NOTE 2 Opinions and interpretations included
in a test report may comprise, but not be
limited, to the following:

- an opinion on the statement of compliance/
noncompliance  of  the results with
requirements;

- fulfilment of contractual requirements;

- recommendations on how to use the results;

- guidance to be used for improvements.

NOTE 3 In many cases it might be
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appropriate to communicate the opinions and
interpretations by direct dialogue with the
customer. Such dialogue should be written
down,

5.10.6 Testing and calibration results
obtained from subcontractors

When the test report contains results of
tests performed by subcontractors, these
shall identified, The
subcontractor shall report the results

results be clearly
in

writing or electronically.

When a calibration has been subcontracted,
the laboratory performing the work shall
the
contracting lahoratory.

issue calibration certificate to the

5.10.7 Electronic transmission of results

In the case of fransmission of test or
by telex,
other or

calibration  results telephone,

facsimile or electronic
electromagnetic means, the requirements of
this International Standard shall be met(see

also 5.4.7).

5.10.8 Format of reports and certificates
The shall be  designed
accommodate  each type of test

calibration carried out and to minimize the

format to

or

possibility of misunderstanding or misuse,

NOTE 1 Attention should be given to the
lay-out of the test report or calibration
certificate, especially with regard to the

presentation of the test or calibration data
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and ease of assimilation by the reader.
NOTE 2 The should be
standardized as far as possible.

headings

5.10.9 Amendments to test reports and
calibration certificates

Material amendments to a test report or
calibration certificate after issue shall be
made only in the form of a further
document, or data transfer, which includes
the statement:

“Supplement to Test Report [or Calibration
Certificate], serial number..[or as otherwise
identified]”,

or an equivalent form of wording.

Such shall the
requirements of this International Standard.

amendments meet all

When it is necessary fto issue a complete
new test report or calibration certificate, this
shall be uniquely identified and shall contain
a reference to the original that it replaces.
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Annex B
(informative)

Guidelines for establishing
applications for specific fields

B.l
International Standard are stated in general

The requirements specified @ this

terms and, while they are applicable to all test
and calibration laboratories, explanation might
be needed. Such explanations on applications
are herein referred to as applications.
Applications should not include additional
general requirements not included in this

International Standard.

B.2 Applications can be thought of as an
elaboration of the generally stated criteria
(requirements) of this International Standard
for specified fields of test and calibration, test
technologies, products, materials or specific
tests or calibrations, Accordingly, applications
should be
appropriate
experience, and should address items that are

established by persons having

technical  knowledge  and
essential or most important for the proper

conduct of a test or calibration,

B.3 Depending on the application at hand, it
may be necessary to establish applications for
the technical requirements of this International
Standard. Establishing applications may be
accomplished by simply providing detail or
adding extra information to the already
generally stated requirements in each of the
(e.g. to the

temperature and humidity in the laboratory).

clauses specific  limitations
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In some cases the applications will be quite
limited, applying only to a given test or
calibration method or to a group of
calibration or test methods. In other cases
the broad,

applying to the testing or calibration of

applications may be quite
various products or items or {o entire fields

of testing or calibration,

B.4 If the applications apply to a group of
test or calibration methods in an entire
technical field, common wording should be
used for all of the methods.

Alternatively, it may he
develop a separate document of applications

to supplement this International Standard for

necessary  to

specific  types or groups of ‘tests or
calibrations, products, materials or technical
fields of tests Such a
document should provide only the necessary
while

maintaining this International Standard as

or calibrations.

supplementary information,
the governing document through reference.
Applications which are too specific should
be avoided in order to limit the proliferation
of detailed documents.

B.5 The guidance in this annex should be
used by accreditation bodies and other types
of evaluation bodies when they develop
applications  for their own purposes (eg.

accreditation in specific areas).
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