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Crisis of CUI (corrosion under insulation) : 

How to become Zero Leak with best 

practice, Advance Integrity Assessment, 

Digitization & IoT?
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• Asset integrity data management

• Corrosion under insulation (CUI) management

• Early detection monitoring system by CUI sensor 

with the integration of IoT and Digitalization 

technology 



Why CUI is a importance problem?
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IMPACT

• LOSS >100 MB

• Safety and 

environment

• Insurance or Permit

Pain Points

• CUI will be a crisis 

problem when the 

plant’s life >15 years.

• The number of 

unpredicted case will 

be increased 

overtime.
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Reference:

http://www.penderlo.com/doc/Dow_CUI.pdf.

by Overton, Tim 

Reference:

http://www.penderlo.com/doc/Dow_CUI.pdf


Corrosion Management “BEST PRACTICES”

Add your title in here
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ZERO LEAKAGE

Risk Assessment

+ REGULATION

+ Standard

+ Code

+      “REPCO 

BEST PRACTICE”

Special Program

+ CUI Program

+ CUS Program

+ H/E Program

+ Flange joint Program

+ Non-metallic Program

PM

Evaluation

RCA&FFS

Data Base

Routine Program

Digitalization

Single Point of Source

Integrity Operating Window

Static Digital Platform

BEST 

INFORMATION BEST MANAGEMENT SYSTEM



CUI Management approach
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CUI Management 

Conventional VS Best Practice
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TOPIC CONVENTIOANAL BEST PRACTICE

Code & Standard • API 583

• EFC 55

• NACE SP0198

• API 583

• EFC 55

• NACE SP0198

• Best practice

Inspection Location & 

Effectiveness

• Base on inspection 

code

• Detectability: ???

• Base on inspection 

code

• Detectability: >80%

• Best practice

Repair & Maintenance • Coating repair

• Replace

• Coating repair

• Replace

• TSA

CUI Technology • NO • CUI monitoring 

system

• CUI Digital platform



CUI Sensor and Digital Platform 
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CUI Sensor and Digital Platform BENEFIT 
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Conventional
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Saving 

24 MB

AVG 5.50 MB/Year AVG 3.7 MB/Year

Total investment : 80 MB Total investment : 56 MB 

Simulate 1,000 risk points

**Maintenance cost from PPA

Maintenance cost 14,000 /location (Scaffolding + Repainting), 30% of total risk point (10% Severe + 20% Slightly)

Benefits
1) Safety Protection

No CUI leak during operation 

2) Cost Saving 

Reduce unnecessary inspection 

(scaffolding , contractor) 
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CUI Crisis in Olefin Plant (25 years)

Pain Point AFTER

UNPREDICTED CASE 5 

times/yrs.

• LOSS 100 MB

UNPREDICTED CASE 

ZERO

• SAVING 100 MB

% DETECTABILITY < n/a 

(very low)

INCREASE %Detectability 

to 90%

100 points need to clamp

NO CUI PROGRAM

• No risk classification

• Random inspection with 

a poorly  effectiveness

QUICK WIN APPROACH

RISK CLASSIFICATION

WORK PRIORITZATION

NO APPROACH to handle 

CUI in LONG-TERM

AN EFFECTIVENESS 

ROAD MAP

• Execution plan

• Resource/Budgets

• Organization/Manpower

After REPCO propose a solution, 
This plant found amount 100 
points need to suddenly clamp. 



CUI Crisis in Polymer (30 years)
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After Implement CUI Program, 

Polyolefin plant found >80 points of small 

bore and drain need to Clamp

Pain Point After

UNPREDICT CASE  2 

Times/yrs

• LOSS >50 MB

UNPREDICT CASE ZERO

CUI PROGRAM NOT 

COMPLY WITH STANDARD

• No risk classification

• Inspect only damage 

area

• Poorly Effectiveness

RISK CLASSIFICATION

WORK PRIORITIZATION 

COMPLY WITH STANDARD 

WITH HIGH EFFECTIVENESS 

INSPECTION

LOW DETECTABILITY INCREASE DETECTABILITY 

TO 90%

( 80% small bore need to 

Clamp)

NO APPROACH TO HANDLE 

CUI IN LONG-TERM

AN EFFECTIVENESS ROAD 

MAP

• Execution plan

• Resource/Budgets

• Organization/Manpower 



Asset Information Management
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Asset Information Management Solution (AIMS) is a Single Source of Truth 

throughout Asset Life Cycle, a foundation of Engineering Data Management 

System which enables Process Safety Information as a part of Process Safety 

Management to create the greater Value for Operation, Maintenance, 

Technology and SHE.

AIMS-Portal :
 Single source of truth of information management.

 Searching/Viewing of Tag & latest reversion of Document.

Work Package development

AIMS-DAR :
 Integrated document action request for Process Safety Management 

(PSI and MoC)

 Register Document on AIMS Registration workflow

 Digitizing Service for 2D Drawing by AutoCAD or Intelligent Design 

tools , Document Scanning/ Indexing/ Metadata filling and OCR.

AIMS-DMS :
PSI and Engineering Document Management System

Concurrent Engineering/Project package/Working Copy

Consolidate/update Workflow/Review/Comment/Annotation

Maintenance document history record



Asset Information
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Information Asset

Tag Master, Engineering list, 

Engineering specification or 

maintenance history of particular 
asset in the plant

Engineering Document related to 

particular asset such as General 

Arrangement, Detail Drawing,  

Diagram Drawing, Inspection Record,  

Maintenance Record, Turnaround 
Record….

The Asset Information are the Asset and all information related to particular asset.

3D model, Intelligent 3D Model, 3D 
laser Scan

Physical Asset

P-100

2D Data: 

1D Data: 

3D Data: 

Min. 

Temperature 

(℃)

Normal 

Temperature 

(℃)

Max. 

Temperature 

(℃)

Min. 

Pressure 

(kg/cm2)

Normal 

Pressure 

(kg/cm2)

Max. 

Pressure 

(kg/cm2)

Sp.Gr Vis.(C.p)
VAP(kg/

cm2A)

20-P-105A/B/C PE FEED PUMP 3 101 -
Double

Diaphragm
API 675 PE,HX 6~12 g/l 0 0.669 0.47 0.06

20-P-412A/B LUBE OIL RETURN PUMP 2 413-3 20-PK-425 Gear
Manufacturer's

Standard
LO - 40 60 0.88 304 - 

P-6000A/B/C/D
TREATED WATER

TRANSFER PUMP

4

(3W+1S)
60-6001 60-6001 Centrifugal ASMEB73.1 AMB (38)

P-6100A/B

UT1 RAW

CONDENSATE

TRANSFER PUMP

2

(1W+1S)
60-6102 60-6101 Centrifugal TBD 45

P-1102-8 Main Lube Oil Pump 1 11C2 Gear Pump Manufacturer
Standard LOR - 55 872 150 -

P-7100 A/B/C/D NAPHTHA
TRANSFER PUMP 4
7104,

7105

TYPE : BARREL
NAPHTHA AMB 0.0 14.5

TYPE DESIGN CODE FLUID NAME SLURRY

PROPERTY at NORMAL OPERATION

PARENT TAG NO.ITEM NO. SERVICE Quantity
P&ID NO. OR FLOW 

SHEET NO.
PFD/UFD

Normal Design Suc.(kg/cm2G)
Dis. 

(kg/cm2A)
Avil.(m) Req. (m)

 Casing 

or 

Cylinder

Impeller 

or Piston 

or

Plunger

Shaft
Impeller 

Type
Shaft Seal Type

Flushing/ 

Quenching 

plan

Type
Rated 

kW-Pole

-
0.075~0.

75
0.2~0.8 15 14.6 218.2 20.3 3.4 SS316L PTFE -

Electric

Motor

(VVVF)

1.1-4 1450 - 272 MGA 210 H ProMinent
EF3aH70-

SS

- 14.52 -0.5 5 5.5 60.9 - - C.S. C.S. SCM440 
Electric 

Motor 
7.5-6 977 - 300 MGG110H Musashino 

GR-

CH502H 

65 756.6 1020 0.02 9.8 9.8 14.58 98.6 CS 12% Cr Motor 339.4 77

100 88 -0.04 8.6 8.64 12.5 87.3 CS CS Motor 37 56

13 10 @ 100 °C 0.32 0 6 6 60 - - DI CS CS - Mechanical Seal N/A Crankshaft - 480 N/A

Included in

C-1102-1 /

C-1103-1

F047-1600- R002 NEUMAN - 

65 123.2 20 CASE
IMPEL 223.7
12% CR 

12% CR
MOTOR 75

HEAD (m)

NPSH MATERIAL DRIVER

EFFICIENCY

EQUIPMENT 

REVOLUTION 

 (rpm)

INSULATION 

(mm)

ERECTION 

WT(kg)
RFQ No. SUPPLIER MODEL

CONSTRUCION

Shuft-off 

Pressure 

(kg/cm2G)

Minimum 

Design 

Temperature

(℃)

 Design 

Temp.(℃)

FLOW 

RATE 

(m3/hr)

Capacity (m3/h) PRESSURE

Diff 

Pressure 

(kg/cm2)

MAWP 

(kg/cm2G)

DESC OR 

PART

What is the Asset 
Information? 



Asset Information Management for corrosion

- Example of CUI
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- Design Data (Line No./ 

Temp/Pressure/Type of 

coating/Material/Fluid/Type of 

insulation)

- Operating (Temp/Pressure

- ISO metric drawing/3D Model

- Inspection Point/Scaffolding cost

- IOW

- CUI Repaired Maintenance 

History recorded in AIMS-DMS

Package 
Development

InspectionRepair

Asset 
Information 

Management



Key take away
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1. AIMS is the most importance system to support the information and 

manage data for CUI management program 

2. Ensure CUI can be found and eliminate by Plant assessment 

program.

3. The CUI Best Practice can lead to ZERO Leak.

4. CUI monitoring system embedded by digitalization is the most 

powerful to achieved CUI leakage and reducing maintenance cost.

ZERO 

LEAKAGE

BEST 

INFORMATION
BEST MANAGEMENT 

SYSTEM
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Thank you for your attention
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Date & Theme for 8th CPSS 

Date: 29 Oct.2021, 09:00-16:00

Theme: Assets Integrity for Process Safety 

Management (AI PSM) 
: means to

- Corrosion Loop (CUI, Cathodic Protection, Erosion, 

etc.)

- Static, Vital, Rotating Equipment monitoring 

(Vibration, Wear & Tear) 

- Instrument Safe Guarding (Life Cycle Management )

- Power supply electrical

- Electrostatic (Dust explosion, HC transfer line)
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