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Combined System (Rankinet+DE)
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Note

This presentation was prepared exclusively for the benefit and internal use of Chinese Petroleum Corporation (CPC), Tokyo Gas
Engineering Co. Lid (“TGE”) and its team members to facilitate the exchange of opinions in relations to the verification of soundness
of LNG tanks in Yung-An Receiving Terminal (the “Purpose”). Neither this document nor any of its contents may be used for any

other purpose without the prior written consent of TGE. Unless agreed otherwise, this presentation shall remain the property of, and
shall be treated as confidential and proprietary to TGE.

The information in this presentation is based upon forecasts and reflects prevailing conditions and our view as of this date, all of
which are accordingly subject to change. In preparing this proposal, we have relied upon and assumed, without independent
verification, the accuracy and completeness of all information available from public sources.

This presentation is presented for discussion and illustrative purposes only. TGE expressly disclaims any liability relating to,
resulting from the use or omissions from any of the information or statements contained herein.

.m Tokyo Gas Engineering Co., Ltd.



Agenda

Background

1. Open Inspection of LNG Tank
2. Life Evaluation of LNG Tank
3. Comparison
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Background

O

Oums Inspection & Repair (T-104,105,106)
2002/End — 2004/End

« TGE was Owner’s Consultant of CPC

 TGE organized and chaired HAZOP for each work item

 TGE explained each work procedure to relevant Authorities

« TGE made a lot of contribution for achieving successful completion
of Open Inspection and Repair Work

Life Evaluation

« CPC requested TGE to submit his proposal (2008, Jul.14)

e TGE submitted his proposal (2008, Sep.3)

*  TGE submitted his revised proposal (2008, Sep.17)

¢ TGE visited CPC Yung-An to discuss the proposal (2008, Oct.7)

*  TGE submitted his revised proposals according to the meeting at
Yung-An held on Oct.7 (2008, Oct. 21, Nov. 5)

.m Tokyo Gas Engineering Co.,Ltd.



1. Open Inspection of LNG Tank
- Overall Work Flow

I II III
T.mwnz.éuaw w_ummo Purge Phase Open Phase
qﬁ...\\ Ah. /..«.,.l i..\..\.\-u | Hn.r.f/.. ..\\s..ll = x-.....rf...

| _“ l l

*Concrete body tightness

. ¢if ired * Vaporization of heel *Open tank
. M:E.cwnm: i *Warm-up & gas purge = Install gondola
RN Deerne * Piping isolation
* Aeration of tank
L v VI
Inspection & Repair Phase Test/Re-inspection Phase Restoration Phase
4 2 &5 TN R

&% = -

*Inspection of membrane

*Pre-cool & warm-up

* Tank/Piping start-up
*Repair Work if required *Tank open
*Tank close *Re-inspection of membrane
*Tank close

.__mlm Tokyo Gas Engineering Co.,Ltd.



1. Project Organization for Open

Inspection

CPC

X

Inspector | |Interpreter

(*) Open/Inspection Contractor shall be the EPC
Contractor of T-101, 102, 103.

Mechanical
Engineer

Civil
Engineer

Tokyo Gas Engineering Co.,Ltd.



1. Open Inspection of LNG Tank

O Schedule: 20 months (3 tanks, as a minimum,
including preparation)

O Cost: US$50million (3 tanks, as a minimum)
O Well preparation is required for potential risks;
- Tank freezing operation
- Gas Purge (IBS, fiberglass on suspended deck)
- Piping isolation
- Work by Life Support System
- Repair work in case defect is found

.m Tokyo Gas Engineering Co.,Ltd.



2. Life Evaluation of LNG Tank

a2 S e e VR (i S . e B B T B Ve B |
0 Verification of Soundness
Verification of soundness on current status of the tanks

0 Estimation of Prolonged Operation Period

Technical study for estimating a possibility of operation
of the tanks for a prolonged period after 25 years
operation

0 Seminar for Jurisdictional Authorities

Explain design standard and operation requirements to
jurisdictional authorities at a seminar organized by CPC

.m Tokyo Gas Engineering Co.,Ltd.



2. Life Evaluation of LNG Tank

EEEETG Y D EER R PR B ED R

- Work Procedure

Request for necessary documents and drawings to CPC
Kick-off meeting between CPC and TGE
Document review by TGE

.m_.%ma_mm_o: of “List of clarification on CPC’s documents and drawings” from

Clarification meeting on the documents and drawings provided by CPC
Technical discussion with CPC as needed

Preparation of “Report on verification of soundness on current status of the
tanks”

Reporting meeting and discussion with CPC on the above verification report

nqm_wmqmﬂo: of “Recommendation on prolonged period operation of the
tanks”

Reporting meeting and discussion with CPC on the above recommendation
Preparation of “Presentation materials at seminar to jurisdictional authorities”
Presentation at the seminar to jurisdictional authorities

Preparation of Final Report and submission

-—mlm Tokyo Gas Engineering Co.,Ltd.



Planned Schedule of Life Evaluation

(da
90 100 110 120
= o

[

Agreement Sign or receipt of NTP h

10 20 30 40 50 60 70

(=
160

.

Mobilization of Team

Kick-off Mpeting
v

F 3

_Em_ of Necessary Data

_Uoocs._m:ﬂ Review <o

_o_m_.z_nmmo: Meeting <>

__u_.m_um..m:o: of Verification Report

F 3

_mmuo&:m Meeting on Verification Report <=

__u_.mumqm Prolonged Operation of the Tanks

a
Vv

Technical Discussion ( if required ) | G

_Wvo&:m Meeting on Prolonged Operation <>

__quumqm:o: of Materials for Seminar s

Seminar to Jurisdictional Authorities e

A 4

__quum..m:o: of final Report <
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2. Life Evaluation of LNG Tank

O Schedule: 4 months (3 tanks)
O Cost: US$1.3million (3 tanks)
O Key issues:

- Approval of Authority

- Availability of Operation Data

.m Tokyo Gas Engineering Co.,Ltd.



2. Life Evaluation of LNG Tank
Organization Chart of TGE

Project Manager

K. Sakata
Administrator Civil Eng. Mechanical Instrument Operation Eng. Doc. Controller
Y. Arai M. Nakano Eng. Eng. Y. Cao T. Suzuki
: : (TG) Y. Mori :
i i T. Matsumura i m
Interpreter I Each discipline engineering division will from time to time support and _

m assist the work upon the request of each disciplinary engineer.

m Tokyo Gas Engineering Co.,Ltd.




3. Comparison between Open
Inspection and Life Evaluation

Open Inspection Life Evaluation
20 th
Schedule Bn.s. 2 4months
as a minimum
US illi
Cost mmo.a._ = US1.3million
as a minimum
[IMany Potential L1Approval of authority
Risks
omment
s [INegative Impact on
membrane life
Recommendation Possible Better

TGE’s Suggestion: Life Evaluation Method is much beneficial to CPC,

provided that relevant Authorities approve this method.

._mlm Tokyo Gas Engineering Co.,Ltd.



Discussion about Calorific Value Adjustment

In relation to

Chinese Petroleum Corporation
Taiwan, ROC

@ Tokyo Gas Engineering Co.,Ltd.
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Calorific Value Adjustment

[okyo Gas has three types of
Calorific Value Adjustment system

Gas / Gas (NG / LPG(gas))
Gas / Liquid (NG / LPG(liq))
Liquid / Liquid (LNG / LPG(liq))

All processes are “LPG is injected
to LNG”




LNG / LPG calorific value Adjustment

L R e e R T R S T IR A B T B A T e SRt e e | .
Calorie meter

Calorie meter (Gas density meter)
(Liquid density Bmﬁmc A%
" >

TR

%@m | %
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What is the key point for operation

Measurement principle of liquid calorie
meter is to measure LNG density

(Using correlation between density and
calorific value)

The reliability of liquid calorie meter is

worse than gas calorie meter

Except for liquid calorie meter, correction

by gas calorie meter is definitely required




The key of LNG / LNG calorific value
adjustment

Maybe no record in the world, but
technicalwise, it could be achieved

Due to the “affinity” of LNG, two sources of
LNG seems to be easily mixed in LNG pump
out header without a line mixer

The key is how fine the control is required
(range of calorific value)

If within a certain definite range (not fine
control), it should be achieved




Key factor of engineering .

. What is the control
.ﬁo—n —Izm\—lzm nm—o—l—.ﬁ.—n <m—=m range of calorific
adjustment poley

— -
Calorie meter

What special
Equipments are @
m How the ﬂm__mc_mu required? >
control is achieved?

LNG _
Calorie meter| sampling Vaporizer
How to system 3
control LNG @
flow rate?

Will any operational
restrictions come out?

LNG #A J LNG#B
1 S






