51

(Master Equipment)

1SO 9002

4.10

(Preventive Maintenance)



51.1

6 (

(Equipment  Register)

(Calibration Plan)

(Calibration Record)

15 ( )

(Cdlibration Certificate)

(Record of Usage)

17 ( )

(LOANED/HIRED Equipment Register)

18 ( )7

(Table of Permissible errors)

16



8. (Calibration Status Labels)
20 ( )9
9. (Calibration Log Sheet)



(Equipment Register)



(CALIBRATION PLAN)



5.1.2

10.

(Procedure)

(Inspection Measuring and Test Equipment)
1
workshop
(Instrument Workshop Quality System)
2

(The Evaluation Period of Measuring and Calibration)
3 ( )

(New Instrument)
4 ( )

(Pressure Gange Repairing or Replacement)

5 ( )

(Transmitter Reparing or Replacement)

6 ( )

(Contral Valve Repairing or Replacement)
7 ( )

(Control Valve Preventive Maintenana)
8 ( )

(Flowmeter Repairing or Replacement)

9 ( )

(RTD/Thermocouple Repairing or Replacement)
10 ( )

(Controller Repairing or Replacement)
n ( )



12
(Recorder Repairing or Replacement)
12 (
13
(Weighscale Calibration Procedure)
13 (
14.

14 (



1
REV. NO_...ccovviiiinienenns
(Calibration)
I
(Calibration)
Phthalic Anhydride (PA)
6.1
6.1.1 PA
(Calibration)
6.2 (Master Equipment) |

(Calibration Instruction)
6.3 (Calibration)
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Workshop
Workshop
(Calibration)
Workshop
Workshop
6
6. How Chart



6.4

6.5

- Revision No_

6.4.1

6.4.2

6.5.1

6.5.2

Workshop

(Calibration Instruction)

(Identification Marks)

(Calibration

Instruction)



6.6

6.7

6.8

6.9

6.1

6.10.1

6.10.2



87

6.11

12
21 “C 24 °c
20 80



5.1.3

10.

(Calibration Instruction)

(Bourdon Type Pressure Gauge Calibration)
Work Intrusion

(Globe Type Contral Valve Calibration)
Work Induction 2

(Diaphram Type Level Transmitter Calibration)
Work Intruction 3 ( J)

(RTD/Thermocouple Temperature Calibration)
Work Intruction 4 ( J)

(Diaphram Type Pressure Transmitter Calibration)
Work Intruction 5 ( )

(Diaphram Type Differential Pressure Transmitter Calibration)
Work Intruction 6 ( )
Positive Displacement

(Positive Displacement Type Flowmeter Calibration)

Work Intruction 7 ( )
(Controller Calibration)

Work Intruction 8 ( )
(Recorder Calibration)

Work Intruction 9 ( )

(Weighscale Calibration)
Work Intruction 10 ( )



WORK INSTRUCTION

(Calibration Instruction)

Bourdon (Bourdon Type Pressure Gauge)

(Pressure Gauge)

3.1 Dead weight Tester, Range 0-1 00 bar
(Standard Gauge) 6  Range 0-25 bar

3.2
3.3
34
3.5
3.6
3.7
3.8
3.9

(Pressure Gauge)

51
52
53
54

55
5.6

Hydroulic
Priming Pump
Standard Gauge
Pressure Gauge

9

Pneumatic tube

(Calibration Log Sheet)

Dead Weight Tester



5.7

5.8 [
5.9

5.10

511

512

5.10

513

5.14

6.1

71

1.2

Range Calibrated Weight Range

(Calibrated Weight) Weight Support

Weight Wupport
' (Calibrated Weight)
Weight Support 5.9 510 ' 1
( 24) 5.9

(Zero)

I mm!

%0



31
3.2
3.3
34
3.5
3.6
3.7
3.8
3.9

51

52
5.3
54

WORK INSTRUCTICN 2

(Calibration Instruction)

(Positioner)

Globe (Globe Type Control Valve)

Globe

(Control Valve)

2.8 kg/cm2
4-20 mA.DC (Simulator)
(Pneumatic)

(Calibration Log Sheet)

4-20 mADC (Simulator)

Signal-input



5.5
5.6

5.7
5.8
5.9
5.10
511

51

51

5.14

5.15

6.1

7.1
7.2

Air Supply  Positioner
4 mA
8 mA
12 mA
16 mA
20 mA
16 mA, 12 mA, 8 mA 4 mA
4 mA 0
8 mA 25
12 mA 50
16 mA 75
20 mA 100
Calibration Log Seet
(Adjust) Zero positioner 4 mA
positioner 8 20 mA
5.11
Calibration Log Sheet
3 7

Span
5.6

92



5.2

%3

. (Preventive Maintenance)

PM PM

PM

(History Card)

(Preventive Maintenance cheek Sheet)

(cheek list)
16.00 24.00 )
( 24.00 8.00 )

( 8.00 . 17.00 )

(Control Valve)

(Stem)



scheduling)

17.00

Log book

PM  (Preventive Maintenance
supervisor
(Maintenance Procedure)

(Calibration  Instructions)

(check list)

10

(Serial No.)

(Manufacturer and Model)

(Item No.) Tag No.

(visual check)



(vibration)

(Remark)

PM

17

95



(Preventive Maintenance Check Sheet)

10 Preventive Maintenance



5.3

(Master Equipment)

1

97
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11

4 20 mA.

A -~ «

Dead Weight Tester

1 100 mA. mv.

(Transmitter)

(Control Valve)

(%)
+0.5
0.03

I+

I+
N

0.05
0.25
0.05
0.5

oW+

I+

o+
N

0.1
0.5
0.05
0.5
0.01
0.02
0.5
0.3
0.5
0.075

I+

I+

o T

* 1+

NN NN~



21.
22.
23.
24.
25.

26

1 ()

(Flowmeter)
(RTD/Thermocouple)
(Controller)
(Pressure Gange)
(Recorder)

(Weighscale)

N M W WA W

(%)

I+
'_\

+ 0.3
0.2

I+

0.5

I+

I+

0.05

I+

0.2

N N N SN SN~



5.3.

0-1 Setting Rod

0.00015



Spindle 1.0001

100%
95% 99%

Factor

+ 0.0001
Spindle 1.0000
0.9999 1.0000
Normal ( 11 Normal Distribution Curve)
Standard Deviation Normal, 68.3%

+1 Standard Deviation, 95.5%
i3 Standard Deviation



FREQUENCY OF OCCURRENCE

11 Normal Distribution Curve

(System Uncertainties)



Setting Rods

95%
99%

103

(Random Uncertainties)

+0.0001
+0.0005
+0.0005
+0.0001
Mechanical NAMAS
NAMAS
0-1



+0.0002

Setting Rods

+0.000002

+0.00002

104

()

(Second  Level)

(©)

0.0001



105

(M = () +0.000 002
:

(c) £0.000 200
(e) £0.000 100
£0.000 302
5:1
Tolerance
5 (Working Accuracy)

0.000 302 x5 =0.001 510

Tolerance +0.001 5

§ ] Setting Rod [

) " )

au

(T +0.000 302

+0.000 150
+0.000 100
+0.000 552



5:
0.000 552 X 5=0.002 760

Tolerance +0.003

Vector

(T) = V(m)2+(c)2+(e)2

(T) =0.000 224
5:1
0.000 224 x5=0.001 120

(T) =0.000 224 (

© =V(T)2+ () +(X2

106

Setting Rod



Setting Rods +0.000 150
+0.000 100

(t) =£0.000 287
h:1'

0.000 287 x5 0.001 435

0.0015

5.4

5.4.1

107



5.4.2

5.4.3

5.4.4

10

Pressure  Trausmitter
1 1 1 4

108



109

15 15

0.5 4

54.5

[N

Repeatability Reproducihility
Testing

Repeatability  Reproducibility Testing



5.5

55.1 imtflflimfl (Inspection Equipments)

Workshop

Workshop

3 \Workshop

55'C

5.5.2 msdariugunsninisasaasey (Inspection Equipments)



70

5.5.3 imiflaimii’

Workshop

554

24'C

(Probe)

(Measuring Equipments)

55 'C

Workshop

(Measuring Equipments)



5.5.5

5.5.6

70

11100 14 11 115 1™ (Testing Equipments)

Workshop

(Testing Equipments)

Workshop

112



10

‘17

24 "
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