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TLV Introduction 4@

Established in 1950 in Kakogawa, Japan

100 % Providing “SOLUTION”
Customer Satisfaction Consulting & Engineering Service

Business
Philosophy
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3 Times Winner of METI Award for Energy Conservation System

2009 Grand Prize for Exceliance in Enargy Efficency and Conservation
(Association Category)
“Director-Ceneral’'s Prize, the Agency for Ras ana o™
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Reduction in Steam Losses
from 100,000 Steam Traps
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Innovation : Free Float Steam Traps

Yalve orifice
seen from
front view




Higher Efficiency
Modulating Discharge
No Condensate Back up
Better Temp Control

High Air Venting Capacity

Rapid Air venting
Quick Startup
Extremely High-Pressure
Applications

Free Float Steam Trap

TO MAXIMIZE ALL OF THE REQUIREMENTS
OF A PROCESS STEAM TRAP'S FUNCTION

Functions Required of
Process Traps

X-element

Improved Heating Efficiency
and Production Quality

TLV's free float immediately adjusts the valve
opening to perfectly match the amount of
entering condensate. Condensate is
continuously discharged, so no condensate
backs up into equipment allowing process
temperature to be maintained.

The Optimal Air Vent for
Any Application

The JX and JH series offer a variety of air vents
and venting devices to offer an optimized
solution for any application. From rapid air
venting to extremely high-pressure applications,
TLV offers an air vent to fit even the most
demanding needs.

Free Float



Steam System Optimization Program

Copyright 2015 by TIM



IS to Help TLV

Build a Low Carbon Society
and Create “Peace of Mind” in plants through

SSOP.

Steam System Optimization Program

A Sustainable Asset Management Program

which Improves Safety, Reliability & Profitability
by Continuously Optimizing Performance of
the Entire Steam System through Vlsuallzatlo based o
“Condltlon Monltorlng and Tlmely '

.||... - alals N Eran

TW SteamWorld.



As of April 30th 2024 SSOP Results

(188 Plants in Japan)

CO2 Emissions
Reduction 4
Approx. y t/year

% of CO, reduction target for 2024 (vs 2005)

Equivalent to

Achieved a cost reduction of 100.5 mil. SGD/y

Sitering Leoss Raelugilon)




Potential Steam Savings:

Oil Refineries
& Petrochemical Plants:

4.6

(Steam generation: approx. 640 t/h *)

A

Reduce CO2
Emissions

Improve
Safety,
Reliability

Increase
Profitability

— v ) SSOP® Can

General Industrial Plants:

12

(Steam generation: approx. 4-40 t/h *)

elp Your Plant... S

Reduce CO:z Emissions

+ Stop steam loss
- Improve energy efficiency

Improve Safety, &eliaw»
a; used by condensate

» Eliminate problerr
- Eliminate water hammer

+ Prevent unexpected equipment failures
- Improve equipment longevity

Increase Profitability

+ Increase production efficiency
* Reduce operating expenditure
+ Mitigate production bottlenecks



Verification of Implementation Results for 1 of the 7 Refineries

.~ 760 t/h
: 19 t/h (2.5% of total) Reduction

Total Plant Steam Generation

Final Flowmeter-verified Measurement

Measurement Period
Sep-20 Sep-30 Oct-10  Oct-20  Oct-30  Nov-9  Nov-19  Nov-29

0 T T T T T T
Hex
=
O -2 [
= A Flowmeter measurement
o
£ -4 —=Estimated steam reduction A
oy during survey AAT
O -6
2 A
=) . !
9 -8 Estimated total steam loss reduction
2 i at completion of replacement work for A
% ) 1,850 traps: 10.5 metric t/h i
g A
o 12 y4
14 A Flowmeter measurement

results: 10 ~ 12 metric t/h

CES.

Consulting * Engineering * Service



How is plant steam managed?

“We know how much we generate, but that’s about it...”

Production Process [l 2l Managed Precisely

Steam System Optimization

Generate significant value from
efficient use of steam
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Principles of Steam Utilization

A

1 Supply “dry steam” at the optimal pressure and flow rate

2 Discharge generated condensate quickly without leaking steam

3 Fill steam-using equipment with steam at all times




Is steam being used Iin an
optimum state?

NO

There Is a problem with the current
definition of assets




Steam Plant

Manage as an Asset

Stand-alone management of
eguipment Is inadequate



Contributing to Safe & Stable Plant Operation

Bring Forth Full Function and
~__Capability of Equ_ipment

T ‘

= Li}ﬁi_

Steam i1s an Asset



The Structure of SSOP.

‘ How can the entire steam system be optimized?

Create optimum balance with the entire steam system
treated as a valuable asset.

How can all SA (Steam Applications such as steam-using
equipment, tracing) be optimized?

Newly define everything from steam supply to condensate
discharge as an asset.

?

How can all CDLs (ex. 10,000) be optimized?

Necessary conditions for the steam system to function.




Phases of Steam System Optimization:

Optimize Steam System Balance

Optimize Steam Applications
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The Structure of SSOP.

TMS (Trap Management System)
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= Eliminate Problems Caused by Condensate
= Reduce Steam Loss




Condensate Discharge Location (CDLe) Management Program

TWV
TMS.

Trap Management System TMS Survey




TMS Survey

TrapMang Has Been Independently Validated as
“Objective” & “Reliable”

Verified Diagnoses in 5 Operating Statuses for 17 Typical Trap Models

Ras

o




778 Certified Inspectors

All inspectors are certified professionals

Evaluation Sheet Certificate
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TMS Survey
Database Establishment

Condition Monitoring

Database Analysis

CDLe Improvement Proposal

Zero Reset Maintenance

Database Update



Database Establishment



Comprehensive Database

Database with Characteristics of the CDLe




Condition Monitoring



Comprehensive Database

Detailed Inspection

Data Analysis Selection of Best Solution

Installation Information Steam Trap Information
5V sl

ap |CuTrace - EL : |IndoorLow -

CGtel L0700 I{070 EI|EIEID Mpa
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Steam Loss hS




DEIELENNAMEWAIES



Automated Analysis and Benchmarking Study

Survey Summary T78.
Condensate Discharge M Survey Period
it SIS Total: 300 y
19 August 2013 - 20 August 2013
‘ W Steam Costs
LLP 10.00 $/ton
Unconfirmed: 114 In Operation: 186 LP 15.00 $/ton
MP 20.00 $/ton
‘ HP 25.00 $/ton
- SHP 30.00 $/ton
Good: Failed: 75

Overall Failure Analysis 7 (40.3%) |

: 0/ Leakage Failures:
Failure State 40 . 3 0 (751186CDLs) (29.0%) 54
: 199 kg/hr
Judgment | No.of CDL | %Failure r vg
Cold LOW TEMP 12 42.9%
Failures BLOCKED 9 57.1% Leakage
1 1 30 / : i » Losses
.J7/0
(21 CDLs) TOTAL 21 100%
In
Operation Le? kage Judgment | No.of CDL | %Failure
186 Failures
290 0/ BLOWING | 3 _ 5.6%
-V /0 LEAKL | 13 | 24.1%
Overall Failure Analysis - Benchmark (54 CDL) LEAK/M | 7 | 13.0%
LEAKIS | 1 20.4%
7117/12014
Failure Stat LIGASKET" | 10 | 18.5%
LBODY" | 10 | 18.5%
100% TOTAL 54 | 100%
Note: Refer to TrapMan Glossary for Failure Definitions 2

90%)| * External leak losses are not quantifiable.

80%)

e
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1 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345
Plants

Failure State

—— Latest Survey W Difference from Initial Survey See B fior ies Selected for
PP
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Condensate Discharge Location Management opens the door to
Steam System Visualization



CDLe Improvement Proposal



TLV Best Model

Energy Efficiency Long Service Life Specific Application &
Pressure

LCC (Life Cycle Cos
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Zero Reset Maintenance



ZRM. Replacement Support

Eliminating all failed locations requires significant
manpower and costs

Focus on replacement work efficiency




ZRM. Replacement Support

Precise & Swift Replacement

Maintenance Support Documents

Refinery Unit 1
Initial Survey Report

Maintenance Specifications

Failed CDL Log Report Page 122
Oct 17, 2013 - 0et17, 2013
Sl Monetary Loss: 25,758 Syr Guantified Steam Leskage: 55 tonfyr Crestion Date: 2042140728
Tempsraturs: 0 SaalLengr e Stam Lesz kg Stsam Cest Sten Monetary Loss:Syr

Currentinformation Replacement Information




Database Update



Database Update

Continuous & Sustainable Optimization

Failure Rate Simulation 775,

Current Failure State 3 6 . 3 % E?:‘L{RS‘ :ngL?éyr 3 - 9%

40% 36.3% Failure Rate estimate based on TrapMan® Locations

b, .

)

2 a0% e Surveyed result
Q e Simulated result
3]

o 20%

g

3

T 10%

w

2nd
3rd
4th
5th
6th
7th
8th
Sth
10th

Initial

Regular Surveys with 100% ZRM*

Achieve Low Failure Target with:

1. Replacement of all Failed Traps * ZRM = Zaro Reset Maintanance,
2. Replacement with Suggested Trap Models praper operetion il aled warm. |

3. Regular TrapMan® Surveys

Overall Failure Analysis - Benchmark

7/17/2014

Failure State

100%

90%)

80%

70%)

60%

50%

'

Failure State

!

TLV /43

60 Industries (353 Plants, 266,312 CDLs)

36.3%,

A

1 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285 300 315 330 345

—— Latest Survey

Plants
mmm Difference from Initial Survey

See Appendix for Industries Selected for Benchmarking




The Structure of SSOP.

' BPSSM- (Best Practice of Steam System Management)

= Safety, Reliability & Productivity Improvements
= Recover and Re-use Condensate and Waste Heat
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Phase 2. Steam Applications

Survey Implementation in 1 ~ 2 weeks

Consultation Meeting Field Assessment
Analysis & Report




The Structure of SSOP.

8] Steam System Balance

= Steam System (Electricity & BFW) Balance Optimization
= Steam Load & Generation Balance Optimization
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Phases:3 Steam System Balance

Optimize Steam System Balance

Optimize Steam Applications
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Barriers that inhibit the optimization of
Condensate Discharge Locations

There are more than 10,000 condensate discharge
locations in an average petroleum refining plant

Efficient and sustainable systems are needed.

2 The existing “Stereotype” that, “Steam traps are
consumables, so cheaper is better”.

By considering the characteristics of each CDLg, a selection that delivers

energy efficiency, long service life, and excellent life cycle cost should be made.

3 Steam traps are seen as a matter for the
maintenance team, Not for Top Management.

Investment and budgeting from the viewpoint of asset management, is needed.




Thank you
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