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171 pages.

Decision making for selection appropriate metrology instrument to meet specification,
quality, safety and cost is an important process in petrochemical plant design. Instruments
selection criterion is based on the international standard and specification of each plant
requirement. Types and technical specifications of instrument have been defined by the
instrument engineering experts, who have skills and experiences to compare and pick the
instruments from many vendors. However, the performance of experts is limited for selection the
many instruments of a large petrochemical plant project. Therefore, time and cost are the
constraints to be determined for selecting the instruments of this phase. This research presents the
integration of the expert system (ES) and analytic hierarchy process (AHP) to support the
measure instruments selection for petrochemical plant. The expert system is developed to specify
the type and spec of instruments based on the petrochemical plant design while AHP is used to
draw comparison of both quantitative and qualitative factors of each instrument with many
vendors. The knowledge of instrument engineer experts is stored and managed in term of rule-
based system. The developed system can reduce time, cost, and human error from instrument

selection in petrochemical plant design.
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Industry standard
Shall be in accordance with the latest edition of the following industry standards:
®  ANSI'NEMA

® IEEE

MW 9 VorMuALIATFIU (Criteria)



Temperature
Instrument and control system shall operate continuous under ambient air temperature without any

degradation of the manufacturer’s guarantee

Outdoor Outdoor
Indoor
Unsheltered Shelterad
Maximum | 60 degC 50 desC 30degC
Minimum 10 degC 10 degC 10 degC

Instrument Voltage

120 VACS UPS 24 VDC

MW 10 Yormuanalil (General Specification)

Y
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MNA 11 MINUUANUNOUNIIY (Area Classification)
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PIPING METERIAL SPEC. SHEET

STAINLESS STEEL (ASME CL. 150)

Normal Size

]:"2‘3;'4‘1‘1]:"2‘2‘3 4‘6 8‘]0 ]2‘14‘16‘18‘20‘24

Pipe Schedule

80 40 20 10

Pipe ASTM A312 TP316
Fitting ASTM A182 Gr F316
Flange ASTM A182 GrF316
Blind Flange ASTM A182 GrF316

Orifice Flange

ASTM A182 Gr F316 Class 300WN RF

Union Use Flanges
Coupling ASTM A182 Gr F316 3000# SW
Caps ASTM A182 Gr F316 3000% SW

MW 12 ToMruANUNe (Piping Specification)
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GEMERAL
Tag Number: TT-101
Service: Incoming Propylene FEED
Location: Field
Fluid State: Liquid
Fluid Phase: Single Phase
Fluid Name: Process Fluid/C3
Line Murmber: P-122320-8"-A1P
Line Size: 8"
PROPERTIES

Min Normal Max Units
Pressure 42 45 bar-a
Temperature 30.6 40 DegC
Velocity
Density

Specific Gravity

Compressibility

Molecular Mass

ADDITIONAL PROPERTIES

Design Pressure Min i] bar-a
Design Pressure Max 40.3 bar-a
Design Temperature Min -6 DeqgC
Design Temperature Max 93 DegC

Note:

1 CC | DD EE 7/9/2012 Issued for Approval
0 CC | DD EE 7/6/2012 Issued for Review pRDOﬁ_EAS 3 Y
MNo. | By |Chkd| aAppr Date Dascription Sheet 1 of 440

MNN 14 %’agamzmuma (Process Data)

Tag Number TT-101
Service Incoming Propylens FEED
GENERAL Line Mumber P-12Z320-5-A1F
P&ID Number A-4250-A50401
Location Field
Fluid Process Fluid/C2
PROCESS CONDITION Min Temperature 47 degC
Mzze Temperaturs
Type RTD
Dizmater
Elemant
Length
Materisl Stainless Stasl
Signal Type Foundation Fieldbus
Instrument Ranges Min
Transmitter Instrument Range Max
Explosion Protection FM Mon Incendive
Conduit Connection M20X 15
Instrument Connection
WELL Materizl
U-Length
Mote:
= T T —tued T oy
T EE ﬁ EE 71 ds.::-sz ::::; :: E::;::j DATA SHEET LOGO
[1] RF Ab HE 13-Jun-12 Issued for Comment Tf;::::;ﬁs&
Na. By Chkd | Appr Ciatz Revision Shest 1 of 440

d’ Y o d’i A v . .
NN 15 YDNMUUANTDINDIA (Instrument Specification)
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Project: ABC PROJECT Temperature Transmitter
Requisition No: REQ-1234 Rev.E1 Supplier: ARA
Date: 17-Jul-12 Quote No: 31367-12Q1687415
Ref. NO: TH-0050 Date: 24-May-12
TECHNICAL CLARIFICATION <TQ-001 >
|Tln. Subject Technical Clarification Supplier Response | Status Remark
(01€)
1. General 1.1 Sensor diameter for temperature element shall be 6 mm. Confirmed. c
Vender to confirm.
1.2 Sheath material shall be S5316. Vendor to confirm Confirmed. ¢
1.3 The preferred type of protection for devices is type “n™- non sparking,
flameproof “d” also acceptable if type “n” is not available. Instrument shall Confirmed Cc
have UL/FM or CSA Certification. ATEX certification is not required.
1.4 Length of element will be finalized prior order placement. Please note. OK c
1.5 Transmitter shall be weather proof to IP-65 Confirmed. c

NN 16 miﬂﬁJGIE]‘LI‘V]NﬁHuL‘ﬂﬂﬁﬂ (Technical Clarification)

VENDOR
PARAMETER AAA (L] e
SPECIFICATION OFFER COMMENT OFFER | COMMENT OfftR COMMENT
Quotation No /Date or Rev.No. [AB1656 / Date 3-Oct-12 21/147082/12 Rev0 / Date: 6-Sep-12_ | 2314/ Q16783 rev 2/ Date: 28-Oct-12
8 Working weeks lakes into account the 3 weeks 8 weeks from approval of drawing 8 weexs from approval of drawing
documentabion approval ime
[Manutacturer 0 |8 lcc
1.0 General specification
!
1 Dial I
11 Temperature slement Bimetal Bimetal Complied _|Bimetal Compled_[Bimetal Compled
Nominal size 100 mm 100 mm Complied | 100 mm Camphed_[100 mm Complied
13 Style [ angle adjustable [All angle aciustable Complied _|All angle adgustable Camphed _[All angle adustable Complied
.14 __Element connection to themowell 1420 x S0 15 M20 £ IS0 1.5 Complied |24 thread Compled_[M20 x 1.5 wilocking nut Complied
5 Case and stem material Stanless steel Stamless steel Complied _|Stainless steel Ca Stariess steel Compled
.18 Accuracy +/-1 of full scale as minmum [Complied Complied _|Comphed Camphed_[Complied Complied
117 Scale Celsws Cetsns Compled | Celsss | Comphed |Celsnus Compled
1.8 Dial White, dial number black [White, dial rumber black Complied _[White, dial number black Comphed [White, dial rumber black Compled
1.1.9 Ingress protection IP 65 P 85 Compled _|IP 68 | Comphed |IP 66 Complied
1.2 Thermowell %
121 |As per Standard [As per Standard Complied__|As per Standard Comphed_|As per Standard Complied
1.21_Plug & Chain Required [Complied Complied _|Compled Compied_|Complied Compled

MW 17 Foisziiiunedumaiiavednisilszya (Technical Bid Evaluate)
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Solution 1

Fluid Custody

Phase Gas

Transfer Yes
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Solution 3
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Line Size >

10 inch Yes
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Temperature Max
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Solution 2

Custody

Transfer
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Solution 3

Line Size
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Temperature Max
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Solution 3
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Solution 2
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Pressure Indicator
Specification
Index of
Instrument Range Protection
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Solution 3

Housing Material Index of Protection
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Calibration Range Specification Explosion Protection
Accuracy Surge Protection
Signal Type Self Diagnostic
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Temperature Temperature Measurement Sensor

Tag Quick Time  Housing Conduit  Accuracy Index Of Exploston  Semsor  Sensor Instrument Thermowell U-Length
Mimmum  Maximum  On Surface Signal Type Certificate Dhiameter
Number Response Material  Connection (Percent) Protection Proof Material Length (num) Connection  Material (tmum)
(DegC) (DegC) Pipe (mm)
Aluminium Foundation =~ NEMA Non 316L
IT -101 42 50 FALSE FALSE M20x 1.5 0.1 FM 330 6 1" Welded 3041 58 155
Alloy Fieldbus 4X incendive 58
Aluminium Foundation = NEMA Non 316L
T -102 43 69 FALSE FALSE M20x 1.5 0.1 FM 175 3 34" Welded 304L 58 75
Alloy Fieldbus 4X incendive 58
Aluminium Foundation =~ NEMA Non 316L
TT -103 30 43 FALSE FALSE M20x 1.5 0.1 FM 250 3 1" 150 RF 316L S5 135
Alloy Fieldbus 4X incendive 58
Aluminium Foundation = NEMA Non 316L
TT -104 42 45 FALSE FALSE M20x 1.5 0.1 FM 515 6 2" 3005 BF  304L S5 380
Alloy Fieldbus 4X incendive 35
Aluminium Foundation = NEMA Non 316L
TT -105 42 39 FALSE FALSE M20x 1.5 0.1 FM 515 6 2" 300 EF 304L 55 380
Alloy Fieldbus 4X incendive 38
Aluminium Foundation = NEMA Non 316L
TT -106 42 63 FALSE FALSE M20x 1.5 0.1 FM 515 6 2" 300 RF 3041 S8 380
Alloy Fieldbus 4% mecendive 55
Aluminium Foundation  NEMA Non 316L
T -107 42 63 FALSE FALSE M20x 1.5 0.1 FM 515 6 2" 3002 BF 3041 55 380
Alloy Fieldbus 4X incendive 58
Aluminium Foundation = NEMA Non 316L
TT -108 46 49 FALSE FALSE M20x 1.5 0.1 FM 430 6 2" 130=RF 316L 55 255
Alloy Fieldbus 4X incendive 38
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Serial No:

Instrument Type:
Temperature Type:

Vendor Name:

Instrument Model:

Indicator

Transmitter

Housing Material:
Calibration Range Min: (bar)
Calibration Range Max: (bar)
Accuracy:
ConduitConnection:

Signal Type:

Index Of Protection

Conduit Connection:
ExplosionPratection:

Certificate:

Undo B Refresh

Temperature
RTD Transmitter
AdA
1002

[m]

AluminiumAliy

-200
850

15

1/2" NPT

4-20 mA with HART
IF 66

1/2" NPT

Explosion Proof

ATEX

=

Surge Protection
Self Diagnostic

Sensor Length: (mm)
Sensor Material

Sensor Diameter: (mm)
U-Length: (mm)
Instrument Connection:
Thermowell Material:
PaymentTerm:
Explosion Protection:
Cost

PaymentTerm:
DeliveryTime:

Service:

Valid Cost:

Warranty:

a9

74

z8% 0 1UgIT0Ya Microsoft Access HAA

Stainless Steel

3

Make to Order
316L S5

45

Explosion Proof
500

45
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1.1
1.2
1.3
1.4

1.5

RTD $1U79U 6 JU

Thermocouple U 6 §' U

Skin Point RTD 3147U 6 JU

A [

Skin Point Thermocouple 91UIU 6 §' Uu

Temperature Indicator NUIU 4 §' Uu
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2. 1n3eadiotannuau Usznevlilde

2.1
2.2
23
24

Gauge Pressure 91471 4 g'u
Absolute Pressure 911U 4 §' U
Differential Pressure 91479 3 ’;;' U

Pressure Indicator 911U 4 §' U

A A v Y
3. Lﬂi@\?ﬂ@?ﬂﬂ’lﬁvlﬂa ﬂigﬂ@llﬂﬂﬂ

3.1
3.2
33
34
3.5
3.6
3.7

Coriolis 31U 5 JU

Differential Flow 31494 4 3
Magnetic 91494 5 U

Turbine 31494 3 JU

Ultrasonic 31U 5 §U

Variable Area Flow Meter 9112U 4 § U

Vortex 91494 7 JU

A A o Y
4. 1950900IA52AY Usznouaie

4.1
4.2
43
4.4
4.5
4.6

4.7

Differential Level 314U 5 'g"l Uu

Guide Wave Radar 91194 6 'g"' Uu
Radar 91494 6 JU

Ultrasonic 914U 7 'g”l Uu

Magnetic Level Gauge 91UU 5 'g"' U
Transparent Gauge Glass U 3 ;ju

Reflex Gauge Glass 914U 3 ‘é Uu
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Sensor Sensor

Instrument  Temperatur Housing Accuracy  Conduit Signal Index of  Explosion Sensor U-Length  Instrument Thermowell
Serial Vendor Model Certificate  Length Diameter
Type e Type Materal (Percent) Comnection Type Protection  Protection Matenal (mm) Comnection  Matenal
(mm) (pamn)
RID Aluminium Foundation Non Maketo  Stainless Maketo  Maketo
15437 Temperature AAA 1001 0.1 M2 x153 NEMA 4% FM ] 316L 55
Transmitter Alloy Fieldbus Incendive Order Steel Order Order
RID Aluminium Foundation Non Maksto  Stainless Mzketo  Maksto
37748 Temperature CcCcc 3002 0.1 M20x13 NEMA 4% FM ] 316L 85
Transmitter Alloy Fieldbus Incendive Order Steel Order Order
RID Aluminium Foundation Non Msketo  Stainless Mzketo  Maketo
47433 Temperature BEBB 2001 0.08 M x153 NEMA 4% FM ] 316L 55
Transmitter Alloy Fieldbus Incendive Order Steel Order Order
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RULE-BASED SYSTEM - TEMPERATURE INSTRUMENTS

= iuTayatn B muvin ® au IBi refresh
[
[RuleNo: |2
|
: Transmitter Temperature Type: RTD Transmitter 3
| indicator B
| Measurement On Surface Pipe T
| Quick Time Response m
|
|
|
| i}
| -
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= A A A [ a
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N1 UA Rule No Ll,'ﬁ$N’E]°LlLlell1uﬂ15!a®ﬂtﬂi@ﬂﬂ@’3ﬂ@mﬁ{]ﬂ G]N“]Ji%ﬂ’f]’ﬂﬂﬂﬂﬁ]ﬂ 1. Transmitter
2. Indicator 3. Measurement on Surface Pipe 4.Quick Time Response 114 A1UVITIVDININ
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2] frmTemperatu meanypEm i) e |
@) TEMPERATURE INSTRUMENTS TYPE
(8 Export Excel [Bi Refresh ! Delete Instrument
TegNumber - Measurement(-| Indicator - |  Transmitter - QuickTime - Temperature Type -
TT -101 0 ] u] RTD Transmitter
T -102 Ll B 0 RTD Transmitter
TT -103 ] |} 0 RTD Transmitter
TT -104 a1 |} &) RTD Transmitter
TT -105 B 0 0 RTD Transmitter
TT -106 0 O &) RTD Transmitter
TT -107 0 O u] RTD Transmitter
T -108 [&] [&] [&] RTD Transmitter
TT -109 ] ] ] RTD Transmitter
T -110 L} ] [&] RTD Transmitter
T -1 B B ] RTD Transmitter
W |TT 112 ] B &] RTD Transmitter
| L ] B 0 RTD Transmitter
T 114 ] 0 ] RTD Transmitter
N oas ] 0 ] RTD Transmitter
T -116 ] 5] =] RTD Transmitter
T 117 0 ] ] RTD Transmitter
T 118 L} ] [a] RTD Transmitter
T -119 i} ] ] RTD Transmitter
£ 1T -120 sl |} i} RTD Transmitter
Total -
Record: 4 4 2001440 » M b [ | [searen [« m ] 3
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AN 49 narasAledRavINMsHenAs el tagungll Taeniedudiovesnin

LLAA9¥0 Tag Number @IUAUUIVOINN Laasnai lan1nnsaensiinveuniediiein



78

=] frmTemperaturelnstrumentVendors

@’ TEMPERATURE INSTRUMENTS VENDORS

& Export Excel L)
ntTe ~ Delivery Ti - Service (Dollz - Valid Cost ( - Warrani

TT -101 1001 515 as 16 500 6 18

-101 3002 498.33 60 20 420 3 12

-101 2001 520.59 50 25 480 10 23

-102 1001 515 as 16 500 6 18
TT -102 34833 ccc 3002 498.33 60 20 420 3 12
T -102 45165 888 2001 520.59 50 25 480 10 23
T -103 15225 AAA 1001 515 15 16 500 6 18
T -103 34833 cec 3002 498.33 60 20 420 3 12
T -103 45165 888 2001 520.59 50 25 480 10 23
T -104 15225 AAA 1001 515 15 16 500 6 18
T -104 34833 cee 3002 498.33 60 20 420 3 12
T -104 45165 888 2001 520.59 50 25 480 10 2
T -105 15225 AAA 1001 515 25 16 500 6 18
T -105 34833 ccc 3002 498.23 60 20 420 3 12
T -105 45165 888 2001 520.59 50 25 480 10 23
TT -106 15225 AAA 1001 515 as 16 500 6 18
TT -106 34833 ccc 3002 498.33 60 20 420 3 12
TT -106 45165 BBB 2001 520.59 50 25 480 10 23
TT -107 15225 AAA 1001 515 as 16 500 6 18
T -107 34833 ccc 3002 498.33 60 20 420 3 12
T -107 45165 BBB 2001 520.59 50 25 480 10 23
TT -108 15225 AAA 1001 515 as 16 500 6 18
TT -108 24833 ccc 3002 498.33 60 20 420 El 12
TT -108 45165 BBB 2001 520.59 50 25 480 10 23
T -109 15225 AAA 1001 515 as 16 500 6 18
T -109 24833 ccc 3002 498.33 60 20 420 2 12
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FHONATINUANUADINIININUA 3 1D A0 1.AAA Model 1001 2.BBB Model 2001 3.CCC

v [
Model 3002 #a1iu mManuaNud RN lavenune

M3199 9 Mawuanudngvesaummunalumsiads

AAA BBB ccc
DeliveryTime
1001 2001 3002
AAA
1 3 2
1001
BBB
0.33 1 0.5
2001
CCC
0.5 2 1
3002
M3199 10 MEAUANUEIRUBITUMATUTIAT
AAA BBB ccc
Cost
1001 2001 3002
AAA
1001 1 2 0.33
BBB
2001 0.5 1 0.25
ccc
3002 3 4 1




M319 11 Masuanudnavesdummumssuilsznu

80

AAA BBB CCC
Warranty
1001 2001 3002
AAA
1001 1 0.5 3
BBB
2001 2 1 4
CCC
3002 0.33 0.25 1
a3afi 12 MAAUANUT AUV TUMMUAIITMTHAIN UG
AAA BBB CCC
Service
1001 2001 3002
AAA
1001 1 0.5 0.2
BBB
2001 2 1 0.25
CCC
3002 5 4 1
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AAA BBB CccC
Valid Cost

1001 2001 3002
AAA
1001 1 0.5 2
BBB
2001 2 1 3
ccc
3002 0.5 0.33 1

M99 14 Maauanudnnvesaumauitou lunmssisztu

AAA BBB CCC
PaymentTerm

1001 2001 3002
AAA
1001 1 0.5 0.25
BBB
2001 2 1 0.33
CCC
3002 4 3 1
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