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LAMPIRAN 

 

3d geometry pipa isometric 

 

3d geometry pipa dengan electrical heat tracing 

 

3d geometry pipa dengan electrical heat tracing (tampak samping) 
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Proses Meshing geometry 

Pengaturan nama bidang Inlet 

 

Pengaturan nama bidang Outlet 
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Pengaturan nama bidang Fluida 

 

Pengaturan nama bidang Electrical Heat Tracing 

 

Pengaturan nama bidang konveksi wall 

 

 

Pengaturan material 
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Pengaturan parameter fisis geometri 

 

Pengaturan parameter fisis suhu lingkungan 

 

Pengaturan hasil kontur suhu 
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Unused gland entries shall be fitted with Ex certified stopping plugs that maintain the Ex 
certification and IP rating of the equipment. 

The heat tracing cables, along with all accessories shall be provided with a valid IECEx 
Certificate in accordance with IEC 60079 Ref. /20/, from an independent Ex Certification Body 
approved by the IECEx scheme. Certification shall be in English. 

9.3 Heat Tracing Cable 

Heat tracing cables shall be of the self-regulating type, designed and constructed in accordance 
with the relevant IEC standards. 

Heat tracing cables shall consist of copper conductors and self-regulating conductive heating 
element, surrounded with fluoropolymer insulation. Tinned copper braid shall be provided over 
the electrical insulation with a minimum 80% coverage. A continuous, chemical resistant, 
fluoropolymer outer jacket shall be provided over the braid. 

Heat tracing cables shall have a flat profile, to allow efficient heat transfer and flexibility for 
spiralling over the pipes, flanges, valves and instruments. SUPPLIER shall indicate the minimum 
bending radii of the various heat tracing cables on the heat tracing isometric drawings. 

Heat tracing cables shall have a burnout proof feature. Overlapping of heat tracing cables is not 
permitted. Heat tracing cables shall be installed spirally around the pipes as required. 

Heat tracing cables shall be held in position with fibreglass tape. The SUPPLIER shall ensure 
that the fibreglass tape is suitable for the specific piping material. 

Heat tracing cables trace out shall have a minimum 10% margin from heat loss calculation to 
ensure that the cables is suitable for the temperature design. 

9.4 Heat Tracing Accessories 

The SUPPLIER shall provide all heat tracing materials, including: 

• Junction boxes; 
• Thermostats; 
• Splices; 
• Tee joints; 
• End seal; 
• Power connectors; 
• Mounting brackets; 
• Pipe straps; 
• Fibreglass tape; 
• Warning labels; 
• Cable glands. 

 
End seals shall be of the type fitted with a light which protrudes above the piping insulation to give 
an indication that the circuit is energised. The lights shall be long life LED type and green in 
colour. 

9.5 Thermostats 

Thermostat controls for protection against over temperature and burnout shall be provided for 
each heat tracing circuit as required. 

Thermostats shall have an adjustable set point. 

Calibration certificates shall be provided for each thermostat. 
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WS ENGINEERING & FABRICATION PTE LTD
FIELD REPORT

Jaimbik Maheta Review by: Vijay Kumar NA
Lead Commissioning Designation: Engineering Manager -

7th Nov 2022 Date: 7th Nov 2022 WEFL-RA-007
Signature -

1. TEMPERATURE IDENTIFICATION

No. Method Time
Ambient 
Temperature (C)

Process Design 
Temperature (C) Remarks

1 Fluke 971 7:00 AM 26.5 60 -

2 Fluke 971 8:00 AM 27.4 60 -

3 Fluke 971 10:00 AM 28.5 60 -

4 Fluke 971 11:00 AM 28.7 60 -

5 Fluke 971 1:00 PM 28.9 60 -

6 Fluke 971 2:00 PM 27.8 60 -

7 Fluke 971 4:00 PM 26.3 60 -

8 Fluke 971 5:00 PM 26.1 60 -

9 Fluke 971 7:00 PM 25.5 60 -

10 Fluke 971 8:00 PM 25.2 60 -

Pre Commissioning Field 
Temperature Report

Pre Commissioning Field 
Temperature Report

Pre Commissioning Field 
Temperature Report

Pre Commissioning Field 
Temperature Report

Pre Commissioning Field 
Temperature Report

Pre Commissioning Field 
Temperature Report

Pre Commissioning Field 
Temperature Report

Pre Commissioning Field 
Temperature Report

Pre Commissioning Field 
Temperature Report

Company WS ENGINEERING & FABRICATION PTE LTD. Conducted by:
COMMISSIONING & ENGINEERING TEAM OF 
WASCOClient  / Site location / Equipment name BW Offshore - Adolo FPSO / 8 Mmscfd Gas Lift 

Compressor package 

Prepare by: Last Review Date:
Designation: Next Review Date:
Date: Ref No:
Signature Revison:

Site Work Activities
Pre Commissioning Field 

Temperature Report

(Names, Designation)
(Date)
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Project
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Product Version 2022 R2
Save Project Before Solution No

Save Project After Solution No
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Contents
l Units

l Model (A3)
¡ Geometry Imports

n Geometry Import (A2)
¡ Geometry

n Parts
¡ Materials
¡ Coordinate Systems
¡ Connections

n Contacts
n Contact Regions

¡ Mesh

Units
TABLE 1

Model (A3)
TABLE 2

Model (A3) > Geometry Imports

TABLE 3
Model (A3) > Geometry Imports > Geometry Import (A2)

Unit System Metric (mm, kg, N, s, mV, mA) Degrees rad/s Celsius
Angle Degrees

Rotational Velocity rad/s
Temperature Celsius

Object Name Geometry Imports
State Solved

Object Name Geometry Import (A2)
State Solved

Definition
Source C:\Users\Aditya Mulyana\3d Skripsi_files\dp0\FFF\DM\FFF.agdb

Type DesignModeler
Basic Geometry Options

Parameters Independent
Parameter Key

Advanced Geometry Options
Compare Parts On Update No

Analysis Type 3-D

Geometry

TABLE 4
Model (A3) > Geometry

Object Name Geometry

Page 2 of 6Project
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TABLE 5
Model (A3) > Geometry > Parts

State Fully Defined
Definition

Source C:\Users\Aditya Mulyana\3d Skripsi_files\dp0\FFF\DM\FFF.agdb
Type DesignModeler

Length Unit Meters
Bounding Box

Length X 101,6 mm
Length Y 104,8 mm
Length Z 1000, mm

Properties
Volume 8,1473e+006 mm³

Scale Factor Value 1,
Statistics

Bodies 3
Active Bodies 3

Nodes 1773146
Elements 1655515

Mesh Metric None
Update Options

Assign Default Material No
Basic Geometry Options

Parameters Independent
Parameter Key

Attributes Yes
Attribute Key

Named Selections Yes
Named Selection Key

Material Properties Yes
Advanced Geometry Options

Use Associativity Yes
Coordinate Systems Yes

Coordinate System Key
Reader Mode Saves Updated File No

Use Instances Yes
Smart CAD Update Yes

Compare Parts On Update No
Analysis Type 3-D

Import Facet Quality Source
Clean Bodies On Import No

Stitch Surfaces On Import None
Decompose Disjoint Geometry Yes

Enclosure and Symmetry Processing No

Object Name Pipe Fluida ElectricalHeatTracing
State Meshed

Graphics Properties
Visible Yes

Transparency 1 0,1 1
Definition

Suppressed No

Page 3 of 6Project
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TABLE 6
Model (A3) > Materials

Coordinate System Default Coordinate System
Treatment None

Reference Frame Lagrangian
Material

Assignment
Fluid/Solid Defined By Geometry (Solid) Defined By Geometry (Fluid) Defined By Geometry (Solid)

Bounding Box
Length X 101,6 mm 97,6 mm 10, mm
Length Y 101,6 mm 97,6 mm 4, mm
Length Z 1000, mm

Properties
Volume 6,2581e+005 mm³ 7,4815e+006 mm³ 40000 mm³

Centroid X 9,6787e-015 mm 7,9656e-016 mm -1,2132e-015 mm
Centroid Y 1,6835e-014 mm 1,3987e-015 mm -52, mm
Centroid Z 500, mm

Statistics
Nodes 157628 1606500 9018

Elements 80661 1569854 5000
Mesh Metric None

Object Name Materials
State Fully Defined

Statistics
Materials 0

Material Assignments 0

Coordinate Systems

TABLE 7
Model (A3) > Coordinate Systems > Coordinate System

Object Name Global Coordinate System
State Fully Defined

Definition
Type Cartesian

Coordinate System ID 0,
Origin

Origin X 0, mm
Origin Y 0, mm
Origin Z 0, mm
Directional Vectors

X Axis Data [ 1, 0, 0, ]
Y Axis Data [ 0, 1, 0, ]
Z Axis Data [ 0, 0, 1, ]

Connections

TABLE 8
Model (A3) > Connections

Object Name Connections
State Fully Defined

Page 4 of 6Project
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TABLE 9
Model (A3) > Connections > Contacts

TABLE 10
Model (A3) > Connections > Contacts > Contact Regions

Auto Detection
Generate Automatic Connection On Refresh Yes

Transparency
Enabled Yes

Object Name Contacts
State Fully Defined

Definition
Connection Type Contact

Scope
Scoping Method Geometry Selection

Geometry All Bodies
Auto Detection

Tolerance Type Slider
Tolerance Slider 0,
Tolerance Value 2,5265 mm

Use Range No
Face/Face Yes

Face-Face Angle Tolerance 75, °
Face Overlap Tolerance Off

Cylindrical Faces Include
Face/Edge No
Edge/Edge No

Priority Include All
Group By Bodies

Search Across Bodies
Statistics

Connections 3
Active Connections 3

Object Name Contact Region Contact Region 2 Contact Region 3
State Fully Defined

Scope
Scoping Method Geometry Selection

Contact 1 Face
Target 1 Face

Contact Bodies Pipe Fluida
Target Bodies Fluida ElectricalHeatTracing

Protected No
Display

Element Normals No
Advanced

Small Sliding Program Controlled

Mesh

TABLE 11
Model (A3) > Mesh

Page 5 of 6Project
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Object Name Mesh
State Solved

Display
Display Style Use Geometry Setting
Defaults

Physics Preference CFD
Solver Preference Fluent

Element Order Linear
Element Size 2, mm

Export Format Standard
Export Preview Surface Mesh No

Sizing
Use Adaptive Sizing No

Growth Rate Default (1,2)
Max Size Default (4, mm)

Mesh Defeaturing Yes
Defeature Size Default (1,e-002 mm)

Capture Curvature Yes
Curvature Min Size Default (2,e-002 mm)

Curvature Normal Angle Default (18,°)
Capture Proximity No

Bounding Box Diagonal 1010,6 mm
Average Surface Area 75035 mm²
Minimum Edge Length 4, mm

Quality
Check Mesh Quality Yes, Errors

Target Skewness Default (0,9)
Smoothing Medium

Mesh Metric None
Inflation

Use Automatic Inflation None
Inflation Option Smooth Transition
Transition Ratio 0,272

Maximum Layers 5
Growth Rate 1,2

Inflation Algorithm Pre
View Advanced Options No

Advanced
Number of CPUs for Parallel Part Meshing Program Controlled

Straight Sided Elements
Rigid Body Behavior Dimensionally Reduced

Triangle Surface Mesher Program Controlled
Topology Checking Yes

Pinch Tolerance Default (1,8e-002 mm)
Generate Pinch on Refresh No

Statistics
Nodes 1773146

Elements 1655515

Page 6 of 6Project
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