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1 level sensors

2Fishbone Analysis

3 Failure Modes and Effects Analysis
4Root Cause Analysis

5Equipment Factors

6 Process Factors
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7 Human Factors
28System & Data Factors
3 Environmental Factors
4 Severity

50ccurrence

6 Detection

7Risk Priority Number
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10 10 Sl S 4965 4941.93 -0.46
10 10 yold &S 4965 4880.85 -1.69
10 10 Slas w5 4965 5011.1 0.93
10 10 Sguol gl 4965 4915.76 -0.99




10 10 P 4965 5023.12 1.17
20 10 S S 9930 983751 0.93
20 10 ks S 9930 10058.45 1.29
20 10 Gls S 9930 1012153 1.93
20 10 Sl 9930 9866.61 -0.64
20 10 s o 9930 9911.2 0.19
30 10 Sl S 14895 14872.68 -0.15
30 10 ol S 14895 14958.2 0.42
30 10 Gt 5 14895 14691.13 -1.37
30 10 Sl Jg 14895 14932.27 0.25
30 10 s e 14895 15321.47 2.86
40 10 S S 19860 20099.52 1.21
40 10 ks S 19860 19770.22 -0.45
40 10 Gls S 19860 20179.75 1.61
40 10 Sl 19860 19714.3 0.73
40 10 s o 19860 19973.12 0.57
50 10 Sl S 24825 24838.44 0.05
50 10 19 S 24825 24432.18 -1.58
50 10 Gls s 24825 25067.71 0.98
50 10 Sy 24825 25016.5 0.77
50 10 s o 24825 23916.86 -3.66
60 10 XTI 29790 29755.98 0.11
60 10 d S 29790 29906.35 0.39
60 10 Glas o8 29790 30588.63 2.68
60 10 gl 29790 29585.06 -0.69
60 10 s e 29790 29052.48 248
70 10 Sl 5 34755 34570.53 -0.53
70 10 ey 34755 34810.5 0.16
70 10 s 5 34755 35529.68 2.23
70 10 Sl 34755 34422.06 -0.96
70 10 s e 34755 34823.91 0.2

80 10 Sl S 39720 40119.29 1.01
80 10 ks S 39720 39174.12 1.37
80 10 Gt s 39720 40651.01 2.34
80 10 gl 39720 39412.39 0.77
80 10 s e 39720 38848.22 2.19
90 10 Sl 5 44685 44256.41 -0.96
90 10 ey 44685 44302.87 -0.86
90 10 s 5 44685 44380.34 -0.68
90 10 Sl 44685 44583.06 0.23
90 10 s o 44685 44377.6 -0.69
100 10 S S 49650 49730.37 0.16
100 10 ks S 49650 50314.45 1.34
100 10 Gt s 49650 49246.3 -0.81
100 10 Sy 49650 49542.73 0.22
100 10 s o 49650 49019.12 1.27
10 20 S &S 5000 4985.02 03
10 20 s s 5000 5013.67 0.27
10 20 Glhs S 5000 4954.96 0.9
10 20 Sl 5000 4997 .22 -0.06
10 20 s o 5000 5181.83 3.64
20 20 S &S 10000 9901.59 -0.98
20 20 235 @5 10000 10093.66 0.94
20 20 Glas g8 10000 9914.21 -0.86
20 20 Sl J 10000 10002.98 0.03
20 20 s do 10000 9794.01 -2.06
30 20 S S 15000 14842.62 -1.05
30 20 s s 15000 14860.46 -0.93
30 20 Gls S 15000 15267.27 1.78
30 20 gl 15000 14917.23 -0.55
30 20 s o 15000 14478.39 -3.48
40 20 NI 20000 19720.15 14
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40 20 29ld 5 20000 20116.18 0.58
40 20 Slad w5 20000 19442.05 -2.79
40 20 Sgul sl 20000 20000.83 0
40 20 (s> dlio 20000 20781.42 3.91
50 20 Sl S 25000 24980 -0.08
50 20 2old S 25000 24890.45 -0.44
50 20 Slas w5 25000 25129.32 0.52
50 20 Sguol gl 25000 24811.69 -0.75
50 20 siwd aleo 25000 25910.72 3.64
60 20 Sl S 30000 30004.88 0.02
60 20 29ld 5 30000 30558.95 1.86
60 20 Slad w5 30000 30549.05 1.83
60 20 Sgul sl 30000 30215.2 0.72
60 20 (s> dlio 30000 29029.1 -3.24
70 20 Sl &S 35000 35008.38 0.02
70 20 2old S 35000 34537.1 -1.32
70 20 Slas w5 35000 34068.7 -2.66
70 20 Sguol 5] 35000 35161.21 0.46
70 20 s alio 35000 35124.8 0.36
80 20 Sl S 40000 40208.19 0.52
80 20 y9ld S 40000 39806.42 -0.48
80 20 Glad zS 40000 38938.85 -2.65
80 20 Sguol 5ol 40000 40187.51 0.47
80 20 s alo 40000 39435.67 -1.41
90 20 Sl m5 45000 45336.36 0.75
90 20 29ld 5 45000 45877.67 1.95
90 20 Glas mS 45000 45992.53 2.21
90 20 Sigeol gl 45000 44750.15 -0.56
90 20 (s alio 45000 44274.48 -1.61
100 20 Sl S 50000 49327.27 -1.35
100 20 9l =5 50000 50204.43 0.41
100 20 Slas w5 50000 49338.94 -1.32
100 20 Sguol 5] 50000 50304.57 0.61
100 20 s aleo 50000 49664.56 -0.67
10 30 SSele mS 5035 4981.16 -1.07
10 30 29ld 5 5035 5040.28 0.1
10 30 Slas w5 5035 5034.89 0
10 30 Siguol gl 5035 5012.85 -0.44
10 30 (s alio 5035 5212.54 3.53
20 30 Sl S 10070 10069.1 -0.01
20 30 9ld &5 10070 10132.58 0.62
20 30 Slas w5 10070 10153.12 0.83
20 30 Sguol 5] 10070 10119.92 0.5
20 30 s aleo 10070 9765.13 -3.03
30 30 Sl S 15105 15327.77 1.47
30 30 y9ld S 15105 14921.88 -1.21
30 30 Slad w5 15105 15094.26 -0.07
30 30 Sguol gl 15105 15220.68 0.77
30 30 (s> dlio 15105 15050.12 -0.36
40 30 Sl &5 20140 20346.8 1.03
40 30 29ld S 20140 19967.16 -0.86
40 30 lad zS 20140 20705 2.81
40 30 Sigusl 5yl 20140 20305.17 0.82
40 30 s aleo 20140 19688.67 -2.24
50 30 SlSe S 25175 25336.68 0.64
50 30 9l &S 25175 24941.36 -0.93
50 30 Slad w5 25175 25032.76 -0.57
50 30 Sguol gl 25175 25204.38 0.12
50 30 (s alo 25175 24252.57 -3.66
60 30 SSele mS 30210 30158 -0.17
60 30 29ld S 30210 29953.43 -0.85
60 30 Slas w5 30210 30963.58 2.49




60 30 Sgul sl 30210 30470.87 0.86
60 30 s o 30210 30327.92 0.39
70 30 Sl m5 35245 35479.71 0.67
70 30 Jold &S 35245 35620.66 1.07
70 30 Slad w5 35245 34709.54 -1.52
70 30 Sigul 5yl 35245 35266.36 0.06
70 30 s oo 35245 35120.64 -0.35
80 30 Sl mS 40280 40176.11 -0.26
80 30 29ld &5 40280 40185.41 -0.23
80 30 Sls mS 40280 40345.03 0.16
80 30 Sgul sl 40280 40632.61 0.88
80 30 s o 40280 40269.82 -0.03
90 30 Sl m5 45315 45574.47 0.57
90 30 old &S 45315 44488.07 -1.82
90 30 Sld w5 45315 46260.96 2.09
90 30 Sigul 5yl 45315 45169.73 -0.32
90 30 s oo 45315 43677.2 -3.61
100 30 Sl &5 50350 51034.52 1.36
100 30 Jold S 50350 50250.95 -0.2
100 30 Sld w5 50350 51624.26 2.53
100 30 Sgul 5yl 50350 50735.69 0.77
100 30 s oo 50350 49924.46 -0.85
10 40 Sl w5 5070 4994.77 -1.48
10 40 y9ld @S 5070 5091.94 0.43
10 40 Slas =S 5070 5094.89 0.49
10 40 Sigwl syl 5070 5112.64 0.84
10 40 (d dlio 5070 5021.94 -0.95
20 40 Solle z5 10140 10103.98 -0.36
20 40 s9ld @S 10140 9955.85 -1.82
20 40 Sld w5 10140 10314.29 1.72
20 40 Sgwl gl 10140 10212.68 0.72
20 40 s oo 10140 9857.83 -2.78
30 40 Sl m5 15210 15139.46 -0.46
30 40 9ld @S 15210 15362.43 1
30 40 Slas S 15210 15241.17 0.2
30 40 Sigwl 5yl 15210 15269.84 0.39
30 40 S o 15210 14745.78 -3.05
40 40 Sl 5 20280 20400.94 0.6
40 40 29ld @S 20280 20464.41 0.91
40 40 Sls w5 20280 20824.99 2.69
40 40 Sigwl gl 20280 20438.38 0.78
40 40 s oo 20280 20042.68 -1.17
50 40 Sl m5 25350 25299.88 -0.2
50 40 9ld @S 25350 24844.62 -1.99
50 40 Glas mS 25350 26028.77 2.68
50 40 Sigel 5yl 25350 25212.65 -0.54
50 40 s dlo 25350 25340.92 -0.04
60 40 Sl S 30420 30777.06 1.17
60 40 s9ld S 30420 30219.33 -0.66
60 40 Glas mS 30420 30580.11 0.53
60 40 Sigwl 5yl 30420 30166.64 -0.83
60 40 sd oo 30420 31599.15 3.88
70 40 Sl m5 35490 35792.17 0.85
70 40 s9ld S 35490 35260.95 -0.65
70 40 Sls w5 35490 34916.68 -1.62
70 40 Sgul gl 35490 35233.97 -0.72
70 40 s o 35490 36637.1 3.23
80 40 Sl &5 40560 40734.52 0.43
80 40 old @S 40560 41121.45 1.38
80 40 Gl mS 40560 40006.89 -1.36
80 40 Sigwl 5yl 40560 40720.47 0.4
80 40 sd oo 40560 40834.79 0.68
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90 40 Sl w5 45630 45388.24 -0.53
90 40 2old S 45630 45092.93 -1.18
90 40 Slas w5 45630 46127.09 1.09
90 40 Sguol 5yl 45630 45698.03 0.15
90 40 siwd o 45630 47223.98 3.49
100 40 Sl S 50700 51068.85 0.73
100 40 29ld 5 50700 50466.8 -0.46
100 40 Slad w5 50700 51178.67 0.94
100 40 Sgul sl 50700 50557.2 -0.28
100 40 (s> dlio 50700 50642.99 -0.11
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- 1SO 10012:2003 — Measurement management systems — Requirements for measurement processes
and measuring equipment

- 1SO 9001:2015, Quality management systems — Requirements

- APl MPMS Chapter 11.1 — Temperature and Pressure Volume Correction Factors for Generalized
Crude Oils, Refined Products, and Lubricating Oils

- Perry's Chemical Engineers' Handbook, 9th Edition, Section on Process Instrumentation and
Control Systems

- AIAG - CQI-20: Effective Problem Solving Guideline

- SAE J1739 — Potential Failure Mode and Effects Analysis in Design (Design FMEA), and Process
(Process FMEA)

- API MPMS Chapter 2.2A/B/C — Tank Calibration (Manual and Optical Methods)

- CRC Handbook of Chemistry and Physics

- Engineering Toolbox, Volume of Partially Filled Horizontal Cylindrical Tanks

- Ishikawa, K. — Guide to Quality Control
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alarm thresholds Detection Level Gauge Process Factors
Enterprise Resource Planning level sensors Range
Environmental Factors Manual Dipstick Risk Priority Number
Equipment Factors Mechanical Level Gauge Root Cause Analysis
Failure Modes and Effects Analysis Occurrence Root Cause Analysis
Fishbone Analysis Offset Severity
Float Level Gauge Sight Glass
Human Factors System & Data Factors
Systematic Root Cause Analysis
Ultrasonic

7 alarm thresholds
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