“Further strengthening of capacities of phytosanitary sector in the
fields of plant protection products, plant health and seeds and
seedlings, including phytosanitary laboratories and phytosanitary
inspections”

(TWINNING BA/12/I1B/AG 01)

Component 3: Seeds and propagation materials

Check of balance

Rita Zecchinelli
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"% To make sure that balances used in the seed laboratory work
=~ \ properly
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2 1.

A

ISTA requirements - ISTA's Rules, Accreditation
Standard and guidelines on use of balances

Calibration and Uncertainty of Measurement
Check of weights/balances (check weights, tolerance)

Reminder: procedures for the checking and use of
balance

Practical questions
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1Accuracy of Weighing

~ The weight of masses is extensively used in seed testingt

sampling, germination, purity tests, other seed, moisture
% content, tetrazolium, vigour tests, seed health tests

The accuracy of this depends on:

» The balance itself (performance, precision, deviation)

» Methods, operating procedures

» Environment (atmosphere, air pressure, temperature, air
flow)

» Operator
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ISTA requirements and guidelines on use of
=balances

The number of decimal places when weighing is often given by
the ISTA Rules e.g. the accuracy of weighing of the balances for
moisture content determination must be at least + 0.001 g

Weight of working sample er subsample () Mnipmim mumber of decimal places

-1.000 4
Purity test = 1.000-9.999 3

10.00-99 99 2
100.0-999 9
=1000 0

The Accreditation Standard states:
all sampling, measuring and testing equipment, for which this is
possible, must be adequately calibrated before being placed into
service and regularly afterwards, and a log book kept in which is
recorded the results of each calibration, service and repairs).
Calibration and servicing of equipment must be performed
according to an established programme...

The ISTA Purity Committee has proposed 'ISTA minimum

requirements and procedures for the testing and use of
balances"
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N The Purity Committee’s “ISTA minimum requirements and
procedures for the testing and use of balances" states:

* All balances used for testing purposes must be calibrated
(preferably by a nationally accredited external body);

* In house calibration is accepted under strict conditions
(training by external body advised);

* The error is generally small compared to the mass measured.
The correction is not applied in seed testing"
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iCalibration

Objective of the calibration

> To establish a connection between the balance and a
known standard

Frequency

» Once a year by a nationally accredited external body. In
house calibration is only accepted under strict
conditions, e.g. training received by nationally
accredited external body.

What should be measured?

» Calibration should include a repeatability and linearity
check. Measurement of uncertainty is recommended.

The balance must be labelled indicating the calibration date
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Example of Calibration Certificate

CERTIFICATE OF CALIBRATION | ‘ CERTIFICATE OF CALIBRATION
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When arranging calibration the laboratory must
inform the calibration body:

1. The accuracy the balance is expected to weigh (the
number of decimal places)

2. The range of use of the balance
;L 3. Specific requirements
“ ! On receipt of the certificate the laboratory must:

1. Evaluate the results

Check the limit of calibration vs the range of use

A-A-A-4.4 4 2
,,,,,,,

Declare if the balance is fit for purpose/define

W N

(Weigh check weights that will be used to monitor the
balances performance)

TWINNING BA/12/IB/AG 01 — Component 3: Seeds and propagation materials — RITA ZECCHINELLI


http://www.google.it/url?sa=i&rct=j&q=SEED+SAMPLING&source=images&cd=&cad=rja&docid=qSNqI1veunkjpM&tbnid=TB-o0_d-1yLFkM:&ved=0CAUQjRw&url=http://www.niab.com/pages/id/119/Seed_Sampling&ei=Iw3LUeObGYfEOdjOgdAN&bvm=bv.48340889,d.ZWU&psig=AFQjCNHQNpN-M2gS9yJPuX3tyr_h9624eg&ust=1372347984820719

. N Portata Range uso Pesi di controllo Da A
ID Marca/Modello Laboratorio Decimali Tolleranza +/-
d (@) (@) (@) e g
BIL.2 Mettler Prep.campioni 0,01 600 30 50 0,05 49,95 50,05 T ]
PE 3600 0,1 3600 1000 200 0,2 199,8 200,
tecnica 1000 1 999 1001
BIL3 Metter Analisi varietali 0,00001 41 0,005 E2 0,01 0,00005 0,00995 0,01005
AG 204 0,0001 210 5 E2 0,1 0,0001 0,0999 0,1001
analitica E2 1 0,001 0,999 1,001
| |Pesi di controllo Tolleranza +/- (g) Da A \
50g 0,059 49,95 50,05
Data | | |
49,94
49,95
49,96
49,97
49,98
49,99
50,00
50,01
50,02
50,03
50,04
50,05
50,06
50,07
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iBalances check

N Example of Laboratory Procedure
> A check “weight” close to working range is chosen

» This weight is used to check balance. No need to
calibrate the weight but it has to be checked

immediately after annual calibration of balance to give
its nominal weight

',_ 1 ‘ g : control chart -Balance AA - weight 100g
3 ‘ 3

100,030

100,020

100,010 =

ht (9)

100,000 T—5——

weig

99,990

99,980

99,970

U g I O S SN R N W
4 <& 4 < < 4 < 4 < () < < () () ()
\\&\w\&\v\\y\&\y\@&@e;*@&e@e*@@e

week

Record the weekly/daily checks on a form and plot them to
ascertain trends
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iTolerances on Checks

" & The tolerances must be defined by the laboratory.
2 ' The ISTA Purity Committee proposes a tolerance of
" either:

» The weight of the check weight divided by 1000
(0.01%), e.g. if the check weight is 5g then the

tolerance is 5/1000 = = 0.005qg.

> A deviation of = 5 divisions of the number of decimal
places to which the balance weighs, e.qg. if a balance
weighs to 4 decimal places the tolerance is = 0.0005¢g

«ﬂﬂqﬁﬁ.
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Number of
decimal places

Tolerance B

;')1 )( J\&.T The largest tolerance is adopted (a deviation of =+
.\ check weigh divided by 1/1000).

TWINNING BA/12/IB/AG 01 — Component 3: Seeds and propagation materials — RITA ZECCHINELLI

w;:;;at'lce + 5 divisions
100g 0.1g 0.5¢g 0.5¢g
One 1 — 3500g500g 0.5g 0.5g 0.5g
1000g 1.0g 0.5g 1.0g
0.25 — 10g 0.01g 0.05g 0.05g
Two SbOg 50g 0.05g 0.05g 0.05g
; 100g 0.10g 0.05¢g 0.10g
0.001 — 1g 0.001g 0.005¢g 0.005¢g
Three 15’:09 10g 0.010g 0.005¢g 0.010g
100g 0.100g 0.005g 0.100g
0.0001 — 0.5g 0.0005g 0.0005g 0.0005g
Four 159 1g 0.0010g 0.0005g 0.0010g
10g 0.0100g 0.0005¢g 0.0100g

5 divisions or the
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Number of decimal
places the balance Check weights

Tolerance on

eighs to FHELE
+ 5 divisions
100g 0.1g 0.1g
One 1-3500g 500g 0.5g 0.5g
1000g 1.0g 1.0g
10g 0.01g 0.01g
Two 0.25-500g 50g 0.05g 0.05¢g
100g 0.10g 0.10g
1g 0.001g 0.001g
Three 0.001 - 130g 10g 0.010g 0.010g
100g 0.100g 0.100g
0.5g 0.0005g 0.0005g
Four 0.0001 - 159 1g 0.0005g 0.0005g
10g 0.0005g 0.0005g

.\ The tolerance A is adopted for selected balances (e.g. 1-3 decimals)
§ The tolerance B is adopted for selected balances (e.g. > 4 decimals)
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iProcedure for checking

DO NOT USE
UNTIL TESTED
AND CALIBRATED

actual weight of the check weight

> If out of tolerance:

= The balance must be labelled appropriately (e.g. "Out
of calibration — do not use”)

= Inform responsible person

= The balance should undergo a service/repair and full
calibration before returning to service.

= All tests carried out on it since the last check weighing
should be re-checked and new certificates issued, if
necessary
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IMonitoring Trends to prevent ¥ =%

& out of tolerance situations SR,

look for trends and take preventive action (e.g. have
balance serviced/calibrated) before an out of

D996 0997 D998 p.999 1.000 1.001 H.002 [.003 [.004 [.005

X
X
X
X
X
X
X
X
X

LLI
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CHECK WEIGHING RECORD -BALANCES

" The weekly check of balances gives the data below. What are your conclusions, and
. which actions do you eventually undertake?

Balance ID: B2 Range: 0.0001---160g Location : Room 2
: (Range used: 0.25-
--15g)
Check weight id: CW1 Check weight nominal value and date: 0.5002g (Jan '13) Allowed range (+):
0.0010g
Chart Number: 1 Start date: 05---01---13 End date:
Date Zero Y/N|Checked | Next check owe Nominal Upper limitf
by: due: (9
imit
0,49900,4992 10,4994 [0,4996 [0,4998 [0,5000 [0,5002 [0,5004 [0,5006 [0,5008 [0,5010
05/01/2013 Y RE 12/01/2013 X
12/01/2013 Y RE 19/01/2013 X
19/01/2013 Y RE 26/01/2013 X
26/01/2013 Y RE 02/02/2013 X
02/02/2013 Y RE 09/02/2013
09/02/2013 Y RE 16/02/2013
16/02/2013 Y RE 23/02/2013 X
23/02/2013 Y RE 02/03/2013
02/03/2013 Y RE 09/03/2013 X
09/03/2013 Y RE 16/03/2013 X
16/03/2013 Y RE 23/03/2013 X
IChart acceptedby. . . ... ... Date . . ..............

Action on balance failure:
Immediately place a notice on it stating 'OUT OF CALIBRATION -DONOT USE' and inform the Quality Manager (or suitable alternative).
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CHECK WEIGHING RECORD -BALANCES

" The weekly check of balances gives the data below. What are your conclusions,
. and which actions do you eventually undertake?

Balance ID : B3

Range: 0.001---160g
(Range used: 0.25-15g)

Location : Room 3

Check weight id: CW1

Check weight nominal value and date: 1.000g (Jan '13)

Allowed range (+):

0.005g
Chart Number: 1 Start date: 05---01---13 End date:
Date Zero | Checked Nominal Upper
YIN by: (9) imit
0.996 [0.997 0.998 [0.999 [1.000 1.001 [1.002 [1.003 [1.004 [1.005
05/01/2009 Y RD 12/01/2013 X
12/01/2013 Y RD 19/01/2013 X
19/01/2013 Y RD 26/01/2013
26/01/2013 Y RD 02/02/2013
02/02/2013 Y RD 09/02/2013 X
09/02/2013 Y RD 16/02/2013 X
16/02/2013 Y RD 23/02/2013 X
23/02/2013 Y RD 02/03/2013 X
02/03/2013 Y RD 09/03/2013 X
09/03/2013 Y RD 16/03/2013 X
16/03/2013 Y RD 23/03/2013
khart accepted by. . . ... ... .. Date. . . .............

Action on balance failure:
Immediately place a notice on it stating 'OUT OF CALIBRATION -DO NOT USE' and inform the Quality Manager (or suitable alternative).
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5.3.1.

5.3.2.

5.3.3.

5.34.
2.3.5.
5.3.6.

5.3.7.

| Check of weights: weights are
reference materials

5.3. Calibration, reference and testing materials

All sampling, measuring and testing equipment, for which this is possible, must be adequately calibrated before
being placed into service and regularly afterwards, and a log book kept in which is recorded the results of each
calibration, service and repairs (see 5.2.7e and f). Calibration and servicing of equipment must be performed
according to an established programme.

The overall programme of calibration of equipment must be designed and operated so as to ensure that, wherever

applicable, measurements made in the laboratory are traceable to national and international standards of
measurement.

Appropriate calibration samples, reference materials and reference standards of measurement must be held by
the laboratory, and be used for calibration and reference purpose only. They should, where possible, be traceable
to Sl units of measurement, or to certified reference materials. Examples include calibration samples for seed

blowers, standard buffer solutions for pH meters, calibration weights for balances, and reference collections of
seed.

Reference materials must, if necessary, be verified by an authority nominated by the ISTA Secretariat.
Calibration samples for the blowers must be provided by arrangement with the ISTA Secretariat.

The laboratory must examine the effect of defective equipment on any previous tests, and withdraw and re-issue
certificates where faulty results are suspected.

The laboratory must 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.
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Weight characteristics

> Still weight of class F (at least),

> Still weight of class E for analytical balances
(designed to measure mass in sub-milligram range)

» Handle using forceps or gloves
» Store in protective boxes

Valore nominale Limitl di errore OIML R111-2004 = tolleranze ammesse “Tol £ mg”

Ei E2 Fi F2 m2 M3
1mg  =0.003 mg = L0046 mg = 0020 mg + 006 mg
Zmg & 0.003 mg & (L0006 mg & (L0210 me & 006 mg
5 mg |2 :006 mg 1= 0020 mg + 0,06 mg
10 mg i = 0,008 mg = 0,025 mg = 0,08 mg
20 mg 0.003 mg = WO g EETTT = (10 mg
S0mg & 0004 mg |EXIE mg e 004 mg £ .12 mg
1MWamg = 0005 mg = D16 mg = 005 mg = 0,06 mg 2 .6 mg
200 mp = 000K mg = (L0320 meg = L& mg 020 mg = 2.0 mg
500 mg 2AI0H mp £ 025 meg It 008 mg + (2% mg % 3.5 mg
18 =000 mg = 03 mg = 00 mg = L3 mig z 3.0 mg z 10 mg
ZE & 0.012 mg & L0 mg & 0L12 mg & 0.4 mg & 4.0 mg & 12 mg
8pg =008 mg & 005 mg & 018 mg & (L5 mig & 8.0 mg & 16 mg
g = 0020 mg = 06 mg =020 mg = 06 mig = 6.0 mg =20 mg
0p = 0.025mg = OB mg 025 mg + 0.8 meg 2 8.0 mg * 15 mg
50g :0L03mg [£ e mg lt0amg 5 0.0 mg £ 10 mg £ 30 mg
100g = 00Smg = L6 mg + 0.5 mg = 1.6 mg = 16 mg = 50 mg
d00g & lha0mg £ 0.3 mg £ 1.0 mg + 3.0 mg t 30 mg 2 100 mg
S00g =025 mg |2 L8 mg |& 2.5 mg = 8.0 meg = B mg = 2% mp
Tkg = 0.5 mg = 1.6 mgg = 5.0 g = 16 mg = 160 mg = SO0 mg
2k 2 1.0mg & 3.0 mg 3 10mg + 30 mg # 300 mg # 1 000 mg
Skp =2l5mg & 0.0 mg & lamg + Bl mg & BO0 mg & 2 500 mg
10kg = 50mg = 16 mg = 5 mg = 160 mg = 500 mg = 1 4040 mg = 5 000 mg
kg xi0mg = 30 mg * 100 mg + 300 mg = 1 000 mg = 3 000 mg z 108
S0kg  :ihmg |z B mg |z 230 mg + RO0 mg £ 2 500 mg £ B OO0 mg FELT
10D ki * 160 Mg + 500 mg = 1 600 mg = 5 000 mg 168 = 50
200 kg & 30 mg & 1000 mg + 3000 mg & +30g 2 100 g
500 kg |2 800 mg 12 2 500 mg Q00 mg + B0 g =150 ¢
1 D00 kg L 1 . [T,
e I teripls —RITA ZECCHINELLI
S D00 kg $iag 32500 g
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balance use and the number of
decimal places the balance weighs
to (cover your working range)

» May require to check with three
weights to cover working range

| > Frequency: to be decided by the
laboratory (e.g. once a week)

» Working weights should be certified
i or checked
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Check of weights:
- " calibration weights—working weights
\ ‘ Calibration weights are certified (e.g. every 5 years) and

used only for calibration purposes; working weights are not
| certified but checked against calibration weights once a year

or

All working weights are certified (e.g. every two years) and
checked in the year in between (nominal weighing after
external calibration of the balance)
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The balance is calibrated

The routine check with check weight has been performed
The balance is level

The balance is not in bright sunlight

No windows are open near the balance

There is no liquid near balances

The balance is zeroed

Place the object to be weighed in the middle of the pan
The items subject to weighing are at room temperature

Allow the display to stabilise before taking the reading
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THANK YOU TO:
RONALD DON
ISTA SECRETARIAT

AND YOU FOR YOUR ATTENTION!
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Solution n. 2

Il. Tolerances limits for check of weight in seed testing
11.3.2 Tolerance limits for check of weight in seed testing

+*Exercise 3 : Solution

CHECK WEIGHING RECORD - BALANCES

Range: 0.0001-160g
(Range used: 0.25-15g)
Balance ID : B2 /—\ Location : Room 2
Allowed range (]:
0.0010g
Check weight id: CW1 Check weight nominal value and date}y 0.5002g (Jan "09)

Chart Number: 1 Start date: 05-01-09 N\ ~Pwg date:
o N
Date Zero Y/N| Checked| Next check L Nominal
by due: (a)
(L_.4992 4994 m%ﬁ(@s 0,5000 u_.fﬂ)z_ }
T MM 12/01/2009 -t X
I MM 19/01/2009
I MM 26/01/2009
bl A | 02022009
b M | 09
T MM
I MM
I MM
bl AL E
T MM | 161032009 X
T MM | 23032009

bate.......

hart accepted by,

Action on balance failure:
Immediately place a notice on it stating "OUT OF CALIBRATION - DO NOT USE" and inform the Quality Manager (or suitable a ¥
* The nominal weight should be the exact nominal weight of the check

. : ’ Limits with correct nominal weight
weight or a correction should be applied

and a £0.0005g tolerance
* The tolerance limits are too large. The calculated tolerance suggest 0.0005

* With the form corrected, some values are out of tolerance. The samples
should be retested, the client informed -



Solution n. 3
Il. Tolerances, limits for check of weight in seed testing

11.3.2 Tolerance limits for check of weight in seed testing

*Exercise 5: Solution
CHECK WEIGHING RECORD - BALANCES

Range: 0.001-160g
[Range used: 0.25-15g)

Balance ID : B3 | —— Location : Room 3 /’-_-N\
Allowed range (+):
0.003g
Check weight id- CW1 Check weight neminal value andjdate: 1.000g (Jan "0%)
g

End date: \_ _/

Chart Number: 1 Start date: 05-01-09

Date Zero | Checked [Next check due:}¥ Nominal pper
N by (a) imit
10.996  pP.997 P99 0.999 [1.000 1.001 p.002 [1.003 [1.004 [1.005
03/01/:2009 I MM 12012009 X
012 I MM 19/01/2009 X
T MM 26/01/2009 X
T MM X
I MM X
T MM X
T MM X
I MM X
T MM 09/03/2009 X
200 T MM 16/03/2009 X
16/03/2009 I MM 23/03:2009
kha rtaccepted By e DIatE e e censes e srems e arenrmsscemsns

Action on balance failure:
Immediately place a notice on it stating ‘OUT OF CALIBRATION - DO NOT USE’ and inform the Quality Manager (or suitable alternative).

There is a trend = Action = service, repair, recalibrate of change
the balance before it is out of tolerance 6



