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U.S.-China Standards and Conformity Assessment Cooperation

Program (SCACP)

The United States Trade and Development Agency (USTDA)

2013 U.S — China Anticorrosion Standards Seminar

Date/Venue:

Sponsors:

Agenda

November 7, 2013
Renaissance Chao Yang Hotel, Beijing
#36, Xiao Yun Road, Chao Yang District, Beijing

United States Trade and Development Agencies (USTDA)

China Industry Anticorrosion Technology Association (CIATA)
American National Standard Institute (ANSI)

NACE International

National Technical Committee 381 on Anticorrosion of Standardization
Administration of China



8:30 -9:00

9:00-9:30
Moderator:
9:30 - 10:00
10:00 - 10:30
10:30 - 10:45
10:45 -11:15
11:15-11:45
11:45-12:15
12:15 -14:00
14:00 - 14:30
14:30 - 15:00

15:00 - 15:30

Registration

Opening remarks

¢ Wang Yinhai, Chairman, China National Technical Committee on
Anticorrosion Standardization

¢ Representative of Standardization Administration of China (SAC)

o Representative of US Embassy

e Madeleine McDougall, Program Manager, ANSI

Ren Zhenduo, President, China Industrial Anticorrosion Technology
Association

Overview of Chinese Standardization and participation in ISO
Speaker:  SAC -TBD

NACE International Administered TAGs to ISO
Speaker:  Steve Poncio, committee member of NACE CIP peer review

Coffee Break

Anticorrosion and Standardization in Marine Industry
Speaker:  Hou Baorong, Academician, China Engineering Academy

Marine coating requirements and standards
Speaker:  Cao Wei, Principal Engineer, ABS

Overview of China National Technical Committee on Anticorrosion

Standardization

Speaker: Li Jike, Secretary General, China National Technical
Committee on Anticorrosion Standardization

Buffet Lunch

ECDA/SCC Standards
Speaker:  Lu Mingxu, Liaison, NACE Technical Coordinating
Committee

AC-DC Interference Standards

Speaker:  Zhang Peng, Deputy Director, Anticorrosion Research
Institute of PetroChina, Pipeline Bureau Secretary, Pipeline
Technical Committee of NACE Shanghai Section

Corrosion Control and Standardization for Nuclear Power Plant



Speaker: Gao Yuzhu, Member, China National Technical Committee
on Anticorrosion Standardization

15:30 -15:40 Coffee Break

15:40 - 16:10 CP Standards and SP0169
Speaker: Feng Hongchen, NACE CP1, CP2 Instructor

16:10- 16:40  Pipeline and joint welding coating standards
Speaker: Ye Chunyan, Deputy Principal Engineer, National Oil and Gas
Pipeline Safety Engineering Lab

16:40-17:20 Q&A

17:20-17:30 Closing remarks



ANNEX 1. Registration Form

2013 U.S — China Anticorrosion Standards Seminar

Organization/Company

Name

Job Title

Phone

Fax

Email

Note: This registration form can be copied for multiple registrations.
Please send this form before October 7, 2013 to :

Ms. Ade Zou, Workshop Organizer
Tel: 86 (21) 6448 4403

Fax: 86 (21) 3226 2978

Email: ade_zou@wg-consulting.net




ANNEX 2. Hotel and Workshop Venue

Renaissance Chaoyang Hotel (Red "A" Mark in Map below)
Address:  #36, Xiao Yun Road, Chao Yang District, Beijing
Tel: (10) 6468 9999
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Sponsor and Organizer Overview
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Ms. Madeleine McDougall
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5% H [ R AR 2 (ANST)
1899 L St. NW - Eleventh Floor
Washington, DC 20036

T: 202.331.3624
F: 202.293.9287

E: us-chinasccp@ansi.org
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American National Standards Institute (ANSI)

ANSI

American National Standards Institute

As the voice of the U.S. standards and conformity assessment system, the American
National Standards Institute (ANSI) empowers its members and constituents to strengthen
the U.S. marketplace position in the global economy while helping to assure the safety and
health of consumers and the protection of the environment.

The Institute oversees the creation, promulgation and use of thousands of norms and
guidelines that directly impact businesses in nearly every sector: from acoustical devices to
construction equipment, from dairy and livestock production to energy distribution, and many
more. ANSI is also actively engaged in accrediting programs that assess conformance to
standards — including globally-recognized cross-sector programs such as the 1SO 9000
(quality) and ISO 14000 (environmental) management systems.

ANSI has served in its capacity as administrator and coordinator of the United States private
sector voluntary standardization system for more than 90 years. Founded in 1918 by five
engineering societies and three government agencies, the Institute remains a private,
nonprofit membership organization supported by a diverse constituency of private and public
sector organizations.

Throughout its history, ANSI has maintained as its primary goal the enhancement of global
competitiveness of U.S. business and the American quality of life by promoting and
facilitating voluntary consensus standards and conformity assessment systems and
promoting their integrity. The Institute represents the interests of its nearly 1,000 companies,
organization, government agency, institutional and international members through its office in
New York City, and its headquarters in Washington, D.C.
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THE CORROSION SOCIETY

NACE International, The Corrosion Society, was established in 1943 by eleven corrosion
engineers from the pipeline industry as the “National Association of Corrosion Engineers.”
The founding engineers were originally part of a regional group formed in the 1930s when
the study of cathodic protection was introduced. Over the past 70 years, NACE International
has become the global leader in developing corrosion prevention and control standards,
certification and education. The organization is now recognized globally as the premier
authority for corrosion control solutions

NACE International serves more than 32,000 individuals and 375 corporate members in 116
countries. Members worldwide have access to their peers through global events and
sections and online through the NACE Web site. The organization provides technical training
and certification programs, conferences, industry standards, reports, publications, technical
journals, government relations activities and more.

NACE International is headquartered in Houston, Texas, with offices in San Diego, California;
Kuala Lumpur, Malaysia; and Shanghai, China; and will open a new office in Brazil in Fall
2013.

This year the association celebrates its Platinum Anniversary, a milestone made possible by
the knowledge, expertise, and continued support of its members from around the globe.
NACE continues to advance education and training, technical exchange, and standards
development, and advocacy on behalf of corrosion control as part of its mission to protect
people, assets, and the environment from the effects of corrosion.

Contact information:
Tel: 86-21-5117 5418
Fax: 86 — 21- 5117 5416
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China Industry Anticorrosion Technology Association

China Industry Anticorrosion Technology Association (CIATA) is a national organization
which focuses on application of corrosion control and prevention technologies in all relevant
industries. The businesses of CIATA includes industry management, technology exchange,
books editing, profession training, exhibition and consulting services, which are authorized
by the government. Mission is to protect the human being, environment and safety from the
harm of corrosion, and to promote the development of Total Corrosion Control. CIATA was
founded in 1985, and now has more than 1500 members. It is rated as a trade association
with 4A credit rating by Ministry of Civil Affairs of China.

Activities carried out by CIATA entrusted by relevant government departments includes:
Awarded national awards for science, Evaluation of enterprise credit unit, Recommend
Chinese  patent award, Administrative licensing assessment for  Special
Equipments(nonmetallic pressure vessels and pressure pipe components) and type test for
anticorrosion pressure piping components.
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National Technical Committee 381

National Technical Committee 381 on Anticorrosion of Standardization Administration of China
was established in March 2008, and authorized by the Standardization Administration of the
People’s Republic of China to exercise responsibilities by undertaking standardization works on
corrosion prevention and control in China, including development and revision on national
standards and industry standards. The secretariat is in China Industry Anticorrosion Technology
Association. There are 47 members, 4 consultants and 46 observers in TC 381 from the
government, research institute, college and enterprise in China. TC 381 works hard on improving
anticorrosion standardization in China, and organizes international cooperation and exchanging
on standardization. TC 381 is also looking forward to taking part in international standardization
activities in the future.
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Steve Poncio, Consultant

Currently working in association with CCl Inspection Services as a Consultant

Previously spent over 34 years at Houston Lighting and Power /Reliant Energy

There Developed a coatings program for nine power plants with annual budgets of 5-8
million dollars; conducted surveys to assess physical asset condition, developed
specifications, wrote technical requirements for painting contractors and supervised the
project management of the coatings project.

EDUCATION
BS Civil Engineering Technology, University of Houston

OTHER INFORMATION

National Association of Corrosion Engineers (NACE)

o NACE Certified Inspector (#006), 1988-Present

¢ NACE Certified Coating Specialist (#9462)

o Peer Review Board member, 1988 - Present

o Treasurer NACE International, 2002—2005

¢ Founding member of NACE Certified Coatings Inspector program 1988

e Board Director Professional Activities, NACE International, 2000-2002

¢ Chair of the NACE Group Committee on Coatings and Linings, 1988-1992
¢ NACE Distinguished Service and President’s Awards, 2002

Published articles on maintenance coatings and linings, project management and lead based
coating removal in Material Performance and The Journal of Protective Coatings
Chairman, Workforce Development Committee, Houston Business Roundtable, 1996-1999

Chao Wei (E#8), Principle Engineer
ABS Technology, Houston, USA

Chao Wei is a Principal Engineer in the ABS Technology Coatings
group. His responsibilities include the development and maintenance
of ABS Rules, Guides and internal process instructions related to
coatings, cathodic protection (CP) and nondestructive evaluation
(NDE) for both marine and offshore applications, together with routine training and technical
support to ABS engineers, surveyors and clients. Chao is also actively involved in research
programs and participates on the technical committees from such as NACE, ISO and ASTM
for developing/revising standards and requirements.

Wei received his Masters and PhD degrees in Materials Science from the Polytechnic
Institute of New York University in 1997. Prior to joining ABS in 1998, he had over ten years



of research experience in materials science and engineering gained. Chao’s work
experience also includes ship structure plan review, ship engineering (application) system
development and offshore fixed platform structural assessment.

He has been certified with a NACE Level 3 Certified Coating Inspector.
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B ERAE Min—xu LU
JERFI#EA 5 University of Science & Technology Beijing

Professor, Ph D, Vice dean of Corrosion and Protection Center,
University of Science & Technology Beijing.

NACE TCC Liaison to Area (China), Chairman of NACE Shanghai
China Section (2013-2014), Past faculty advisor of NACE China
Student Section (2010-2012), Chairman of the 2012 NACE EAP
Conference Organizing Committee, NACE CP Specialist (The first one pass CP4 from China
and the first interpreter from English to Chinese of NACE CP2 and CP3 course held in
China), who introduced the NACE MR 0175 one day seminar, NACE Refinery Corrosion
Course and NACE PCIM Course to Mainland China.

Prof. Lu is also the 4th Chinese National Work Safety Expert (State Administration of Work
Safety), China Society of Corrosion and Protection (CSCP) Board Member.

Research Areas: Cathodic Protection; Oil and gas field CO2-H2S corrosion; Corrosion
resistant materials development; Pipeline integrity, corrosion monitoring and inspection,
safety assessment, repair and reinforcement, etc.
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Feng hongchen (&t )

He graduated from pipeline college majoring in “pipeline engineering” in 1981 and finished
his “electricity engineering “ study in TV university in 1987. He worked in pipeline college
since 1981 and engaged in pipeline technologies research and teaching. In 1996, he worked
with pipeline inspection company engaged in pipeline corrosion inspection. In 1999, he
worked with Corrpro US engaged in CP installation and survey. From 2001, he worked in CP
design, construction inspection and training.

In 1996, he became a member of NACE and might be the first one in mainland China to join
in this association . 20 more papers and one book were published during the past years. He
took part in many important pipeline projects such as East to West gas pipeline project in
India and central Asia gas pipeline project in Kazakhstan and oil pipeline project from Heglig
to Sudan Port in Sudan. He took part in many domestic standard reviewing and CP design
evaluation.

He is now board member of China Corrosion and Protection Society, NACE CP specialist
and instructor . Senior engineer of China Petroleum Pipeline Bureau.
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X Corrosion of Metals and Alloys

I . » TAG currently administered by NACE

I

»

» Scope:
. > « Standardization in the field of corrosion of metals
I and alloys including corrosion test methods and
. A corrosion prevention methods

Additional NACE Activities
I o> Secretariat for ISO/TC 67/SC 4, “Drilling
| . and production equipment”

I . g »Oliver Moghissi, Chair

I . g »Ed Barrett, Secretary
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., TC 156
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q

N Technical Advisory Groups
(TAGS)

> National Technical Advisory Groups (TAGS)
. * mirror the ISO Technical Committee or
Subcommittee

» U.S. has experts for each active WG

. " > Eachnational TAG is comprised of designated
. ~ stakeholders who convene as appropriate to

review, comment, and ballot committee drafts
. ] issued by the WGs

N Technical Advisory Groups
(TAGS)

_

. > Members of the U.S. TAGs are comprised of
individuals from industry and individuals
. ~ appointed by other supporting
professional and trade societies from
. _representing the stakeholders inthe USA.

» Experts are hands-on individuals,
engineers, applicators, designers,
scientists, educators, and users.
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l |
\ Membership on TAGs
l _
. > U.S.TAG Chairs
| » TC35-LydiaFrenzel
. | » TC 35/SC 12 — Steve Poncio
l e TC 35/SC 14 - Chuck Fite

| . ~ » U.S.TAG Delegates

. _ > Representatives from all cognizant societal
\ groups having an interest in the area of WG

. . expertise
)

National Delegates to WGs

l » Each national TAG appoints experts to the

| . " WG and delegates to the TC and SC
meetings. The delegate is the official

| . " representative of the country.

i . "~ » U.S.delegates to TC 35/SC 12:
» Kenneth B. Tator, KTA-Tator

-

I » U.S. delegates to TC 35/SC 14:
) . : « Kenneth B. Tator, KTA-Tator

TAGS %, IR
. > EETAG FJE
| » TC 35-Lydia Frenzel
. .« TC35/SC 12 - Steve Poncio
l * TC35/SC 14 —Chuck Fite

| . > EETAGRE
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W ExsmTEERE

\ > B NEFIRERITAGE K LARFRSINTC &
o sozin mummE R

I W > ETCssitE/sCIfE:
« Kenneth B. Tator, KTA-Tator

\ > [ TC 358K /SC 14 R:
| . ] « Kenneth B. Tator, KTA-Tator
|.’
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'l‘

X National Experts to WGs
I . o> ISO/TC 156 —Leitai Yang, TAG chair
\

» Expertsto TC 156/WG 10:
. . »KevinGarrity
I »Paul Nichols
. > »>Ed Barrett
I » Delegate to TC 156/WG 1:
I . " »HarveyHack

|P

'l |
W
National Delegates to WGs
\ . > 1SO/TC8/SC 8—TAG held by ASTM
I > Delegates:

. > »Lee Twombly
I »Ed Barrett

CSEETE (Wes) [ER

. _ > 1S0/TC156 -Leitai Yang, TAG F:/#
R > TC156/WG 10% 5
. . »KevinGarrity
I »Paul Nichols
. > »Ed Barrett
X > TC156/WG LXK
I . " »>HarveyHack

l EETIEH (WGs) fF
I . g ISO/TC 8/SC 8—TAG J H BAL EASTM
R > fR&:
> >Lee Twombly
I . >Ed Barrett
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l |
~ American National Standards
Institute ( “ANSI” )

|

| _
> ANSlis the U.S. Member Body of all 1ISO

\ . Technical Committees (TCs)

\ . ~ > All correspondence between SO and the
. ~ TAGs must go through ANSI
|

. > AllUS. votes go through ANSI
|

. - Value of US. Participation in the
' Development of ISO Documents

|5-unuumnu!uumunnu!--
|

. ~ Standards

> Consideration of ISO Practices in U.S.
| . . Standards

» 1SO Standards Are the Basis of European (CEN)
| . ~ Standards and Other National Standards

_ » Information Exchange
» 1SO Desire for U.S. Participation

| . > Prestige and Recognition

| o

y FHEEZEER RS
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| i

| . > B R E ST ANS A

l.,%E%§§mwﬁ@I¢%%
}I‘

N g > PR T ISOFE 3 [E A v R mT AT 2k

> 187150 kRt R BRI (CEN) B2 Hofh B 5% bm itk )
| . i

> R T HE RIS B
L isommEmEAA
|.’>%%mm%§&Mﬂ

I ]

2013/10/28



q

~ Value of US Participation in the
Development of ISO Documents

I
IE—. . . n
. > Multi-national corporations are specifying
ISO in their projects and ISO standards are
. ~ becoming more widespread in the US.A.
I

» Benefits the U.S.A. to have their Standards
become recognized and

l » Accessible to others around the world
| . - through participation in 1ISO

I.’

q

. Value of US Participation in the
Development of ISO Documents

|
. > NACE International is the leader in

\ developing Standards on Corrosion in the
. ~ USA andwould like to share our

\ knowledge with others throughout the

. ~ world
|
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“_ Disadvantages of U.S. Participation
| . " inthe Development of ISO
Documents
» IS0 Standards NOT Widely Used in the U.S.

| . " » Insufficient Support/Outreach to U.S. TAG
. i Societal Members

» Division of Technical Expert Time/Funding

| . > » Some U.S. Standards do not agree with ISO
Standards

|.’>Cost

\ . U.S. Coating Standards

l _
. ~ »NACE has been developing Coating

\ Standards for many years

| W > workswithother US,
. . Organizations, SSPC, ASTM, AWWA,
|
and others

[ 2 51S0 T ]
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'l ~
.>
' NACE Coating Standards Include
_
I . R Surface Preparation
I »Steel ferrous/nonferrous
. 1 »>Concrete
I »others
I . » » Coatings for Atmospheric Service
» Marine Ships and Structures
I d »Transportation Land

W

'l |
\ W ace Coating Standards Include

I_

. R Coatings for Immersion and Buried Service
A > Test Methods
I . L »>Includes Downhole
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U.S.-CHINA ANTICORROSION STANDARDS SEMINAR

Areas to be Protected

e Dedicated seawater ballast tanks (PSPC-SWBT)

e Void spaces
= Double-side skin spaces of bulk carriers
(PSPC-SWBT)
s Other void spaces — recommended PSPC
from MSC.244(83)

e Crude oil tanks (PSPC-COT or PSPC-COT-Alt)
e Cargo spaces of bulk carriers — IACS Z9

e Chemical tankers (IBC Code mandated by
SOLAS VII/10 - Carriage of Dangerous Goods)
= The IBC Code, amended by IMO Res.
MSC.340(91) on 30 Nov. 2012
= |BC Code 15.11.2 acids — IACS Ul CC6 (Lining is acid-resistant material and
Lining is to provide complete sealing to steel — liquid applied organic
coatings are considered inappropriate)

Corrosion Prevention

e Structure design and fabrication
= Corrosion margins for different environments
= Materials selection (CRS, CRA, SS) - MR0175

= Coating friendly structures — all surfaces
shall be readily accessible for surface
preparation and coating application

= All welding shall be continuous. Intermittent
or spot welding is not be allowed.

= Fillets and corners must be accessible
for grinding
e Protective coatings
= Organic coatings: selection and specification
= Inorganic coatings: galvanized, TSA, TSZ

e Cathodic protection (CP, ICCP) — NACE
Standards ——

Hulls Under Water: AFS

e AFS 2001 requirement on TBT as biocides

e Draft Guidelines for the Control and Management of Ships’ Bio-
Fouling to Minimize the Transfer of Invasive Aquatic Species
(IMO Res. MEPC.207(62), adopted on 15 July 2011)

e Guidance for the development of a ship energy efficiency
management plan (SEEMP)" (IMO Res. MEPC.213(63), adopted
on 2 March 2012)




IMO Coating Performance Standards

e IMO PSPC for Seawater Ballast Tanks and Double-side Skin Spaces (IMO
PSPC-SWBT) — regulated by SOLAS 11-1/3-2

e IMO PSPC for Cargo Oil Tanks of Crude Oil Tankers (IMO PSPC-COT) —
regulated by SOLAS [1-1/3-11

e Corrosion Resistant Steel (CRS) as Alternative Mean of IMO PSPC-COT (IMO
PSPC-COT-CRS) — regulated by SOLAS II-1/3-11

e [IMO PSPC-VOID - not regulated

SOLAS: PSPC Scope for SWBT & COT

e SOLAS II-1/3-2: IMO MSC.215(82)) for the dedicated
seawater ballast tanks and the double-side skin spaces of
bulk carriers for:

= All CSR vessels, effective 8 Dec. 2006 (contract date); or
= All SLOAS ships, effective 1 July 2008 (contract date); or
» All SLOAS ships delivered after 1 July 2012

e SOLAS II-1/3-11: IMO MSC.288(87) for cargo oil tanks of
crude oil tankers for all SOLAS ships

= Effective 1 Jan. 2013 (contract date) or
= Delivered after 1 Jan. 2016 (delivery date)

e Both coating performance standards set out a target of 15
years of useful coating life (a “GOOD” condition is
expected)

NACE Coating Inspector Training Program

e IMO PSPCs set the NACE CIP training program as the
benchmark for other coating inspector programs

e NACE is now initializing training program for coating applicators,
and again expects to promote it to IMO as a PSPC requirement

SWBT & Cargo Oil Tanks

New SOLAS 1I-1/A-1/3-11 amended by —
I - MSC.291(87) adopted by MSC.288(87) and
e € MSC.289(87) — effective 1 Jan 2013

T 7
SOLAS II-1/A-1/3-2 D -
amended by § B |
MSC.216(82) adopted by I
MSC.215(82) - effective E |
1 July 2008 = s—




MODUs: IMO MODU Code 2009

PSPC-SWBT applies to the self-propelled unit, which
is required for SOLAS certificate by some
Administration

e MODU Code 2009 (Resolution A.1023(26) on Dec. 2,
2009) recommends that IMO PSPC-SWBT is
applicable to:

= Dedicated SWBT for all type of MODUs and
= Pre-load tanks on self-elevating units, but not to
mat tanks and spud cans on such units

e PSPC-SWBT, as a minimum®*, is mandatory when
flag State requires the MODU Code 2009 without
exemption of PSPC

e Recommend PSPC coatings maintenance scheme
(MSC.1/Circ.1330)

e MODUs should also comply with the AFS 2001
Convention if AFS is installed

Unified Interpretations to PSPC-SWBT

e |IACS Ul SC223: further revision for interpretations for assistant
coating inspectors and secondary surface preparations (HPWJ)

e |ACS Ul SC227: “Dedicated Seawater Ballast Tanks”

e |IACS Ul SC226.2: tanker conversion of single hull oil tanker to
double-side oil tanker or double-side bulk carrier

e IMO MSC.1/Circ.1378, Ul
e IMO MSC.1/Circ.1247: on delayed delivery -

Double-side skin spaces?

Void Spaces (IMO PSPC-VOID)

Cargo Oil Tanks of Crude Oil Tanker

e IMO PSPC-VOID: IMO MSC.244(83)

e IMO PSPC-VOID is a recommendation only — not regulated by SOLAS
e |IMO PSPC-VOID is applicable only to oil tankers and bulk carriers

e Void spaces for IMO PSPC-VOID - defined, not spaces for
ballast water, cargo, machinery or personnel

Void spaces required for IMO PSPC-SWBT

= Bulk carriers: double-side skin spaces in ships of less than 150m in
length; upper/lower side void spaces and double bottoms void
spaces in cargo area

= Oil tankers: double-side skin (DSS) voids including sides,
bottoms/double hull voids spaces protecting cargo oil tanks

e |IMO PSPC-COT for cargo oil tanks of crude oil tankers for all ships
25,000 tonnes deadweight, effective 1 Jan. 2013 (contract date)

e |ACS Ul SC259 for IMO PSPC-COT is effective 1 Jan. 2014
e Crude Oil Tanker

= “Crude Oil Tanker” is as defined in regulation 1 of Annex | of MARPOL
73/78, which is of 5,000 tonnes deadweight and above

as listed in sections 1.11.1 and 1.11.4

of the Supplement to the International T
Oil Pollution Prevention Certificate i : e
(Form B) e -

= PSPC-COT is not applicable to
combination carriers or chemical LN |
tankers which are also certified ———
to carry oil .

ey &

= “Crude Oil Tanker” means Crude oil tanker and crude oil/product oil carriers,




PSPC-COT-AIt

e IMO Res. MSC.289(87) — performance standard for alternative means of
corrosion protection for cargo oil tanks of crude oil tankers, effective 1 Jan. 2013,
as interpreted by IACS Ul SC258

e IMO PSPC-COT-CRS is an alternative mean to IMO PSPC-COT

e Use approved CRS (25 years of design life) for the minimum required areas,
which is same area as required by PSPC-COT

e The CRS is be approved together with welding method and welding
consumables

e Meet also ABS steel requirements for ship material, structure strength and
construction

e Surveyor shall verify against the Type Approval certificate during the
construction process

e TF shall include in-service maintenance, repair and renewal activities

e No tripartite agreement and inspection documentation required from S/Y

Coating Damages after Delivered

e 5+ years of SWBT (right)
e <2 years of SWBT (below)

Gap Analysis: PSPC-SWBT & TSCF-15

e |ACS Gap analysis for PSPC-SWBT and
Guidelines for BT Coating Systems and Surface
Preparation (TSCF 15)

» The authority of coating inspector in TPA

= Requirements on pre-cleaning, abrasive
cleanliness, staging and ventilation capacity

Soluble salt content requirement for 15 years of
coating design life

Positions, number and sizes of block erection
joints should be optimized wherever possible to
reduce any post erection coating work to the
minimum. Pressure test welds.

Acceptance criteria for coating defects

Coating Damages after Delivered

e <2years of SWBT




New Construction Coating Damages

e Coating damages

» Coating is damaged to the steel substrate,
caused by welding, burn and mechanic impact,
during ship construction

e Staging, lifting eyes, outfitting, modifications,
erection, etc. can cause extensive coating
damages

e Coating protection after block coating

e Surface cleanliness level and standards for
ST3 repairs

Erection Joint Areas

e Staging can also bring dust during coating appl. g .

Coating Damages from Erection

e To reduce and protect joint area by using masking
tape (~50 mm width) before block coating
application and remove it after coating is applied.

e It becomes common practice for SY to protect
those areas with approved primer after removing
the masking tape.

e Better erection joint location for less power tooling

Coating Damages from Erection

Erection joint Top side
area tank block

Hatch coaming
block




ISO Standards for Ships & Marine

e SO 16145: Ships and Marine Technology — Protective Coatings and
Inspection Method

e Five Parts (Parts 1-4 have been published in 2012, Part 5 is to be voted
for publishing)

= Part 1: Dedicated sea water ballast tanks

= Part 2: Void spaces of bulk carriers and oil tankers

= Part 3: Cargo oil tanks of crude oil tankers

= Part 4: Automated measuring method for total amount of water-soluble salts

— Note: standardized procedure for soluble salt measurement. ISO 8502-9
equivalent or NACE 0508 equivalent?

= Part 5: Assessment and calculating method for damaged coating area of
ballast tanks

— Note: Erection joint size, coating damage area estimation

Summary
e IMO PSPC-SWBT, IMO PSPC-COT and IMO 5 VIO
PSPC-COT-CRS are mandatory for ship industry
e IACS Uls on above PSPCs are applied by IACS \
Societies D :

e ISO 16145 was just newly developed and it
needs time to be accepted by industry and IA(S

regulatory bodies

e ASTM F940, F941 and F1130 are widely used by
the contractors and the facility owners, which can e )
be supplemental standards for improving QC Inisrnational
procedures in shipyards IS gg*:;;z:?;::
e MSC.1/Circ.1330 and MSC.1/Circ.1399 could be
used in reference to ASTM F1130 for in-service
coating inspection

HIERNATONAL ASTOQUATION
OFCRATSFCAT [0 MUCRITER

!

ASTM Standards for Ships & Marine

e Developed by subcommittee F25.01 under ASTM Committee
F25 Ships and Marine Technology
e ASTM F940 — 99(2013)

= Standard Practice for Quality Control Receipt Inspection Procedures for
Protective Coatings (Paint) used in Marine Construction and Shipbuilding

= Verifying that coating materials received are within the range of physical
and chemical characteristics as those originally specified and tested)

o ASTM F941-99(2013)

= Standard Practice for Inspection of Marine Surface Preparation
and Coating Application

= New construction, major retrofit, or routine maintenance

e ASTM F 1130-99 (reapproved 2005)
= Standard Practice for Inspecting the Coating System of a Ship
= In-service coating inspection of a ship

www.eagle.org




5 J& thoAr fE 4 T 1R T i

FE Tl B R R AR &
LERRMIRELRAREZERS (TC381)
— E AR R AR TR

JEE ok, AR PR AR TR I ARLE R I, R AE DA, B
JEThE B LR AIRIR . Rk, MEESWRINE RS FHR. HIH
ISR BTG e e F g . WE NG, R S R S5 R AR M A
GDP 1] 3%~5%, 83 A7 X B 8 g AR MIE i, BF4F 28 /0 7] DL/ 1/3 J il
BReo 1B BR b8 T Ik [ SO T ol fes T PRI TRVBE L, RO AR, il T A RE TR
ORURRRAE, R BIBH IR AR HI S bk B 0. fERE, BRE TR B EEEE
JE e fE S B, (R TR e Tk A P A TR B B R SS 1 A
HhAr, HAeEA S (. BatE. UGB REE S EA, AL BRI
SRR, ARUEAL IR T AR 55 .

TR S ks AT 2, 3o 2%, AR SRR v 32 o 5 9 el i A R AT
88 ol ) S S (AT A DG BT, AR B AR e A T, ) A DA
#E, WfE. T RN me. Atk BRIR. B MINS T, WRIETT,
BEZ, Pk, ARl ROE ARk 2 —FEArdE R B, HHBEE
57 JB e AL IR HEAO N RBEAT B FT, BRI, WA SIS — . BRI
TAREAR R, ARAERHDE EER MR RME R, sk,

T HHE BN 9 8 kbR A AR RO B B S b Ak AR KR
2008 4, [EARZ AL E 7 A [ B B AR AE L E R ZE 512 (TC38L) , 3T &R
JEE bR AL TAE. TC381 Marm, MXARHER]E K LRI T %ol “ "
APk I B RO IR, SR TR S, bR TAE RSB 4ER .
PR AESE R TAERIEI, fE %5 [ Py 4B I bR b TAEZR SR, HE— D i
77 JE b R AL R A A, T A A o S bR M R R, AR BRI S T bR AL T B
FEIFR T AR LAE:

D FEHHALNM. TC 381 Morfs, Ml @# i | LIhrZ i tb——rmrt
[ T B JE ks AR i 2 A% bR e 2 TAEBMEL, 3818 T E45 o B RHERE B
Hh [ R e B - 7E 9 (0 SRAATARZE & AR, bRZs 23 Goiing 18 32 BHIT



ANV AR ATV )5 J7 T o 30 5 4F Jmips, IEAEREAT SN — mdJm AR, AL
I =R B AR AL A BATL.

2) Wik, HlEEFARE . AT ARE. RO E S, B S O e E AR
#ERIE 3 T, AT NbRiE 1 T. 2012 4F, SRACSLIN CEXGE M R0 SR A 2L G B
TEAR) &5 9 WE bR, FRAESLI AR M. 2013 4, FATE ERER
PRUETIH HIiE 10 R, H AT SN EFRZ S B

3) BT EILPT R bR AR R o A APRHEN AR BRI A S AT, T
b7 J AR TEEAR 2R, ST R b v AL AR B e B e i In /. BT, FRATEWI
R ST R TR AR R

4) g CBHIE TR TAEFM (—) (2D ) o IEE T HISRmkE
EIRLE , PLAARAEAL A IR brdEor2. Arditb TAERE PSS, fEJ8 TC 381
TR TAER) T RAS, Ey, S ARaE AR, N IF R s TAEHT
Hehilh o

5) BURIFIEX AN . #rZess 5 Ebr b R0 R B S i 2 —— £ [E S
MRS (NACE) JFRETZASH, W7 2 Ut hrtE M B TR, hiZess
W Z N2 5 NACE Wifbissl, 7. SR TIEZLK . 2013 4F 11
XUHT BB I SE B I kbR eI I 2 7 W TR 84T, BB HEsh 2L
JE bR AEAL TAE o

A JEBATH — e R E T ARG

1) BSERFEMiAEA R SHER. BN, RKITE R T
H, AERS TR W, RRESLEE PR bR &, R EZE /5. 78,
78 i 17 B Tk e MU B 5% D75 T

2) R ULBAER BRI B AR ISR B BB . — > 5e B R B
2, UE VREWR LT R). g G TR mievEE. M da
170 MY E2 TR NI Rz H]. K, AR IO e, If
AREPRIEIE BB B R TR - R E RS BARHE, (EIRIES B RIA T ER
W, EEE R BRI PG — BTN, A1 EAERHE R ] E
R BIX - EAR, DLREER AR B br, B BB BI4E ) el R
FERRHERIHIE XA T B — XX B AR BE K 2R e, s AL kLRI
R, MEFSARRE SR, PUERIP R i E R,



3) BINGERHEL . EARZAE 2012 SRR 2013 4R A4 EhrEfL T 12
W EESSR AHLRE AR NS Ja — B AR AL TARR N R L —, 45
£ B S bR AL AR S BRAE , FRAT A L5 B bRt Ak 73k 51N 75 16 b o
W TR R A R E S . HIE, Liahrtb b ne vo e w5 s i TAEAF A
(1) “AZ 7 ). B R ARMEALIEAT MY, “ B FIE M A S, Bl S A7 AE T 25A4T
Elb, FEIC TS S 7 S, AH SRS AR S i AR Sy rpols, BRI, AR R
FURSE B J il B SR R o 1T LA SR A% s 9 AR B gt e — A58 S
R RE, RGTRE, ¥ AMBC B4R 2 i, B3 I, #
2R B 2 7 T3 TR R IR SE BN o X TR ZEAREE SR PR AL (105 TV 1) R 4t AR i e
HUG T e R R R ) — AN, B J— AR B J 4 it © AN RS
REE B — B R Sk, T 7 EEAKSE P I Bk 22 I o bR R I 56, SRR
— AT AR R G, 3k B e AR . 5 E A B S b v R 2 A — B JE ik
FARMEN K, k=5 MHE AN RSN SERERSEEE. e,
AR R YL IR R TE R AR 2 T 977 5 s v A AR TRI W FA) 39 ) R ) e B 7
. B, HRRSIEESRR S EED RIS RS SRR, H
77 65 o b AL AR T R LB B (RN, 9 R E LG FR i TAE IR R IR A5

4) naREatE. BARERFIE. Fla: PIEMmAATEARE. 5IEbriE,
77 65 PSR VAN S P AR A, B R TR R A B T R A

5) FHERAL 1SO BEARZF REHMME . 75 HAehs 13 2 E bR FfF, $+HE 1SO
RS 7 J ol R 23 g, T e AR i A% 0 B AR FRHEAL AR, AN
H, HE3) E BRI bR AL K R

—. Hbr. B AL TR
1.1SO

E FrbrEb 128 (150D FRHIEARZ ey (TO 1, HFIEMARCH) 32 %
f:

(1) TC156 &R 55 &R

BT BNE SRR HEAL, A48 5 hiakae 7 AR ek B 47 52, 1E
BZHARZE RS TR T 2 D TEH, 2lk:
WG1 ARif



2 N7 e
4 RAE g0 AN R AR sy 2
5 dnlA] &k
6 IR A AR 4 A 10— AR )
7 o g e
9 R EL AR a5
10 HEHUAIK T 42 8 45 44 1) IR O
11 AL T
12 ¥ EI7K R G 10 A ]
13 e JE ok
14 FEEEJEh
1SO/TC 156 I FRHE A 5 Bl 58 42 J8 A1 4 1 o3 i AU bR vEE AL ax AN HL I, 158 S
RIS VAR B v, UFLE RG], bR HER R AR . R
DB FHFRAE, B &5 S0 F A SRR v . BLAEIEAARGE A E S JE iR b
g VY Kt N S e S e N R S i R i = 19 i S-SRI o S DK i
A AL ARSI Il R BERRIE k. SRR A IR IR HAEANTTR
PRAE S & B R RAR AE, W18 7 JE5 lubr o 1Y) B8 — 8 3l A2 1 1) — AR SR AR
USRr syl
HAT, TC 1564 5 A AT HISOFR#EH: 6870 .
(2) TC35 R EHER
FITEER THRFAHI ™ i CRARIERD MbsdE L TIE. HAl, ZBARZER
2T AN HARZE B M — A TAR4L:
SC 9 AN B — il a7 72
10 (8B ) o AR Ak 7 v
12 AW TH VR 2R 1 A0 FRUAL 2
14 NIRRT R S
WG 2 Rif
HAT, TC 320l A Am235T1ISObsE -
HI T ISOTERRHEA ST T2 5200 0, 75 JE b SR A R A 1 ot AH R 4g )



R, AFEIREEZAREER A A S35 1IsobR#E, 41 U1SO 8044-1999
(& B LA MR E RAARIES 2 XD, B#EDIN. EN. NF. GBEEnESE[H]

KA.
(3) TC107 &BAXMENEEE

FEATTH M. B8 BPEsi A, PRI B TS5 R
FR BT 4P B 4 F <o s 7 o = B PR REARAE, M Hfd s A AR . BB B VR AE <
Ja AR B B 4 PE AN S PE AR e w7 s )= A A A HLE &5 2 BRAh) 1k
REAnTEE, LASLL BB o B ARG SR bR, &)@ AT HLE o 2 DTN AT 5 2 AL #AR
. HAl, ZHAZRES TR 4N HAZREM 3A TAEA:
SC 3 MU=
4 IR
7 duar U
8 ML iR
WG 1 #umiig
2 WP IRER
4 WRJE - AN R R
AT, TC 107 fill 52 A A ) 1SO #nifE It 134 1.
2. ASTM
EEMEL S RGP (ASTM) FZRHEM B 7. RGN RS 54U
(AR DA S 1 REARTEE S 130 7 VA RN PP AR it o
ASTMARHESL 2728, 70l «
A BtEE
B Atu®)m (i, o, mARWGEME, L%
C /K, V%, RE T S5EAME
D HESFIRl Cau™ih, kL KRR
E 23K (Bt ok, Tk, gt iikss)
FORFRHEM R CRTAPEL BiiRbel, SRR RS
G MR, AR5 L
Hr, GETEIUMEARE RS, HI5G014)EH 1 (Corrosion of metals)-
GO2 B 45 FIl & i (Wear and erosion) GO3=& 4 AT F 14 (Weathering and durability)+



GO4 ' A I A7) 3 25 M AN BUREE (Compatibility and sensitivity of matarials in
oxygen enriched atmospheres), 15t HlE 1] HH ARtk
ASTMILA 11 0002 TiAE AR HE, BEFEAEASTMARHESE 4 Hh 431525 (Section) (A
BFERG1)70R 4 (Volume) A I Al o FerpEg =28 “ gm0k Lo i ie s 7
NN, EATR:
03. 01&/&-/yFthreidde, SRR, <S4
03. O2FEHUFIIE M, <&l
03. O3JCHAal
03. 04f4iERE
03. O5&J&. W YIFAHIH ML 34T (1): E32—E1724
03. 06<J@. W WIMAHKM B0 Mr(2): E17240U)5: 70 3o6iE, Rt
HAT, 03.02284 5 britE 100310
3. NACE

EEEh TRIM 2 (NACE) /2 H At 7 i RIIBI B AR L HZ, &
BHHFARDIFEZR R (TCO) HTThrfErIHMEIT TAE. HEl, TCC T 27 MR
TR NH (STG) 5745 H AU FR HE i 5E

NACE FrifEL iy = KK, 40l

(1) fEMkFR#E (SP (RP), standard practice): iZ%IShrukds J 7kt %
Th R TR, W TR AR RS AT, AR TR R AL B
S F B bz o 2 A4 B D R SR B DT, PEAIR s R RAE S 4E IO, B
TR BRI G HEN 175 2R R aE R | 2 A TR 15 I
FLHE A BN T8 Tl o) R i e S TR AR . BRI Z AL, IR BLEERT R G S 4
AR HhR 5 S i

(2) KT brdE (M, test method): iZIShnitE W Ko 5 J6 i B 47 &%
HAEHIAE R IAATT VN FeiE MR SRR R RS i R
LR TTVE, M VEAIEBE AR -

(3) MEEESR (MR, material requirement): bR 3222 805 4 )8 h
NFCUR R ZR I, EM Bk RGeS R b, BRI L A& R B
B, AFE TR A ST R B R

HHT, NACE & K AR 1 150 ARIURHE.



Ktk A, fEE DIN. HA JIS. BRI EN 25t 45 A0 ARt

=. WL 1SO B AT R4 TAERAE

M TS0 BUA IR ZE B2, 43 I % T i S o o ) J 450K (EL 404
R 9 S o P A S DA I B T A bR AL 5. A, TC156 B4 SR AN A s
ThEIRR AL, (EFER R, AR AR BB bl TC35 R TR
RIS I RIARAEL, 76 LA 9 0RH — D ThRESE SRR R BL, 110 EL H AT B
AR T ¥R B R, VA B L AR AR S A B B e R Y2 A
M7 TCLO7 1 3 (AN By 8 ok b 540 o2 R0 4340 2 O B v AL o 7 93 3 i v 1 LA
AT

FIT S B S b A PRSI AR S L, 95 e B T A S 97 e 4
Jid ZAE R ThAErE . BHRERIHAL, TR SRR . ST, RGN A,
TER B RR D BR T — 8 AR R R R, T 7E LR, G ok
LN R FEEL—. M.

PRI, FoATTIAA, A B8 At A S P AE TSO S 2 7 f B G b i A A
TR 4, VDT AE bR B, TR bR AL TR . h RS X AR
9I5BT R FFRBI RS i v Ol i T %) i G ARl
IRV . R GBAT). i At R b (b TAE 58 L R D JS o 7 Y U
WL, R, Tolkge 4 rh BB

V0. o B TR R seR & 1R

o & MV B B R 2 R A4 o A TR JE o R o D i 1 1 ] P R )
RLFTE Bk SORVERAT WAL B E X e rt B A . B plor T 1985 45, B
A RIS 571600 25, HEaaE T, SBUF. &R BEEBET. ki
AT B, PR R SRR . 2 ER, e BT
MR T FE N I HIATT B P R e As . Se bR R TR AL . 3%
ARARE A NSRS ML B AT WS TR, JFScE. EE. 0
A AT VR E A E KPR AT S T T R AR R R

P B ROLLICK, R BEARHELL AR, Juik, eIt 17— R BIE
AR AL KT 1 AR

D Pl i94 XS MESREE . AT ARAERRIET TAE, e RARIREE



PR LA A EES R TR S R T R FER R, EF. S
ZUHRAERIH] L ET AR, A SRR GB/T 21432-2008 (7 2R 5 /1A #4%)
— TR E bR SR E HG/T 4078-2009 ( BIMZMRH R &) 25 4 WiAT WL kxR
fE

2) B IE A R RATHIE 22BN . BEEKBObRrE. 255730 51
SORBEIZAE, 2004 FHLARS T (EFRPOARME—B LY ZHEKF&E
BRI R SR ZRTE, 2006 SEZ 5] (5 EE oG VR ID (TSG
D2001-2006) A1 {7y & o 3L GalEe AL ) (TSG D7002-2006); Jy B A SE it
(FEERIE B a2 WEEAE), #H1E 7 IS0, ASME. AD &FAHCHRH#E.

3) RE WSS A A R BT i b B 9 3R BT - 2003 -4 AR 1 (S H
B JE kbR e K 4 ), R 2H 3 ) B USC B AR 18 A bRt BLPE 1987 o AL Y]
SHRIBH B R T 3 [ NACE #5237 JBS lbr it 2004 423 H AR T (ol B JB 3%
R BERT PR AEN S ), Horh IS0 EEFRFRAE 21 A, {EE DIN brifE 12 4, 32 BS
PR 2 A, o v ] P B o AR v A KSR B T BRI s 2005 4FE g
H A A R AR T (b B bR T (AR (R R

4) PR E BT AT IR e hRitE . 2005 4E 6 H 54 E R AR AL 1
ARZEGZSEREM . BRI BARZ il —E 5 GB15558. 1-2003 #A<
W IR 0% (PED B8 RS ZOhRiE, 45 PE AU T 136G A L BAT AR HE 17K
o [, BRI I B A A N BRAE, B Dol N 53 ST A R A

BRitz 4h, PGB TAE N GIH,  50%0M N 52 AT B I e b s R 2
BRGWFR KIANEBT R TAE . BB R AR AER T K. R W2 T [ L
WA B KT A2 PR e TAE T TAEZE B 4 R & @b
M ETEL L TR RS FSEE N EH W TR, ICETEN—K
BT AT\ 5K, a1 VIR T TR i R N A, BAT B8 AT b 4
AU -

B3 J b HEAL TAEAE AR ZR OO FR T, LERT b AL AR 1) 3 7 5%
IR, ERATWLRWILFE R T, TAERE THBORKRE, XHES)B E AT g
FRA 7 RS T AR . TR, FRATH RS, B obr Ak T A 2R 5
R, MIZE 2L 25 B E PR EES ok, mERT H AT IS0 o) i i 45t
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‘Pipeline Corrosion Integrity Management and
Corrosion Directly Assessment Methodology

BEEE MY EIES R MmEET
B RS

Prof. Minxu Lu B EH
University Science and Technology Beijing

EiE 3 Z I Cases for pipeline failure %J

19994F6 H10H :

o Olympic & iE A 7] 167E~} (inch) & B Al 24
pipeline break

o SEBAIT:, 277,200/ K MMIFHI5
YT, AR RA50077 3£ 96, AR
#Bt101235 0t

Three people died, All losses of more than
$1 billion

o WRMAMARAAFFIARM S

Burst from mechanical damage -. (74
. RS, BARIAE,

@ria2s2

SCIRIZEN .

. L
EE e EE
Pipeline Corrosion Integrity Management

» EEARMERITE A

Inter Corrosion Directly Assessment

BEINE BRI A

Extra Corrosion Directly Assessment

=

31”‘" o+ T

BB LM ZES Cases for pipeline failure %.

IF:

20004E8H19H -
e ElPaso Natural Gas 2 30~F K&
SETEWR, BRerrs:e554h

30 inch of natural gas pipeline broken, burn =
persisted for 55 minutes

o SE12 AFET twelve people died
o N TEMER250773 7T, HREIM %4 §
2% 3K violate five security terms

o AR EL I TE N B AT

cause by the inter corrosion of pipeline

=g 32 .
Erranes
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BB LW ZE I Cases for pipeline failure ﬁ}

200347 H30H

Caused by SCC of pipeline

welding point.

@ri1ass2

et

e ElPaso to Phoenix & iHE%, 100000C i itk
pipeline break, 10000 gallons of gasoline leak

o 1955%F72%%, 8YE~FXA2mPHMRAE, HAMmIRE

o ETEE AL R BB SR AL D TR (SCC)

BB M T B )

Potential Threats to Pipeline Integrity

¢ -
- —

g LR

it 34 4
Fraanes

Misoperations Earth forces

Corrosion&Creaking m

Materials &Construction defects mechanisms

Mechanical damage

/ Other conditions

Weather related effects

T SRR R T AE B
Potential Threats to Pipeline Integrity

EEFTE MR EZ IR

Identification of pipeline integrity risk factors

> REHERIRA (PRICIKEREK)

v MR E R
SRR
W&
NAEMAR

vV RERERR
SHERXNHRE
SR/ AFRE RERE

@2 *&ﬁﬂ .

v SHEERHREER
FEZT3/HRBER
RERIE
SIRFSNNER

L2
™

sanes

ZiEREENGEZRS =
Identification of pipeline integrity risk factors Ly

%%mﬁﬁ%\%stableriskfamms m

- SHEETFHERNRE
. B
- BRI

« SRR/ ARE XAERKE
© BRIFR AR
. BIERAEBRE
© RBE L/

o BB BEIR

- REER
- B OREIRIF
o BRI/ MERESE
- BH. RN
- HE®RE
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EETTEMEXREEZIRA

Identification of pipeline integrity risk factors

SHEEXHIRREE

Time independent

. B=H/HRRG
o MHENKH
. BEEMAR (MAREGHETF)
. BB GTAZE-HE. JEH)
. REBME
- SREHEXHEER
. REE%
- Bif
« REEUHK
. B
niadsra

b

BB EIEAXERIRE

Standards relating to pipeline corrosion Integrity management

= ASME B31.8 - Gas Transmission and
Distribution Piping System (RIS f <& 18
HEAEERS)

» ASME B31.8S - Managing Integrity System
Of Gas Pipeline (i< &1 56 B E A H)

= API1160 - Managing System Integrity for
Hazardous Liquid Pipelines (5 HMIAEE &
@EB’J*%T&

raadiy

TR M EIEE KR AR Eg;
Standard relating to pipeline corrosion Integrity management

ASME B31.G m%]ﬁ@%?ﬁﬂ%gﬁfg%ﬂﬂManual for determinin@”

remaining strength of corroded pipelines

= NACE RPO502 #EAME AN 5 BT isdk (ECDA)

Pipeline external corrosion direct assessment methodology

= NACE SP0206 T RSN M EH T (DG-ICDA)

Internal corrosion direct assessment methodology for pipelines carrying normally dry natural gas

= NACE fpifk RP0204 J /) TR EHPAG Tk (SCCDA)

Stress corrosion cracking direct assessment methodology

= DNV RP F101 ﬁgm%iﬁﬁﬂ{]‘ﬁﬂzﬁf*ﬁﬂﬁ corroded pipelines

» API 579 38220 JLHUIRG TN ATYE Fitess for service
Griassa

}

EEFTE M EIEAXERIRE

Standard relating to pipeline corrosion Integrity management

» SY /T 64775 B % AR 5 PN 0

= SY/T 6151 Hi a8 & B s A5 P74 T

» SY/T 6597 )54 18 AR B AR I

= SY/T 0023 P i J5 45 3 A2 S HF I OR3P 45 AR i

» SY /T 0087 45 & 8 K fih e i 1o 15 Wiy 47 25 07 b
n CJJ 95 SR/ HE b 9 o 5 1S A ) R AR AR

= Q / SY JS0055 F il 4 i ik b & 2 PEH HLIE

= Q / SY1180—2009 ## 5z ik & BTG

@rirasen
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S EETEMEENEARRNE "
Technical Meaning of managing system Integrity of oil and gas pipelige_*

Analysis and evaluation

f=gi
Managing
w5

=yl

Detection and monitoring Maintenance and repair

Errasrs

HSEETEMEENRARNE BN

Technical Meaning of managing system Integrity of oil and gas pipelifg.

L EE SR S S B vanagng iegty and formaionofpeline
L BEREMERRESEIEE
L EERREMEETEER
n HEBERERSZ (CS) EE

P =L T Ry =T s S ————
L EERSMNE SRR
1L EEBREREN. EBESEEN
. B ERGFRERATIRSIME AR

()% 7 SERERNLBERTUEAR

WS AR B E AR @J

Basic conception of managing integrity of oil and gas pipeline

3. E L j‘[,%gz_z I‘éﬁ*ﬁ" I_T]-'L:F'fﬁ?SIZ*Plpelme integrity analysis and evalua'uon

technology
L EERRIRAMEZ SR
L EEEMEETY

0o ESHREEE R SRR E AN R R E S TN
v, BERRRSS MR R ERERAR
T AT 2 Il CY=F T S ———
L BERARGRPERIENEFSAR

L BB R RRENEBERAR
@raanrs

SR EIRER |
Ring of Pipeline integrity N

W55

I

Sl SR YR

I

fﬁ’jﬁ'iﬂﬁt&

2
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Integrity management plan

SER PRI K EN.
2

52 A
S EHTRBEARM

ERFTERE O
WEREE o RAREERR

Wi E g
5 G MR T T

s H 3
Fransns

[ Seh

STRE I ETRER |
Pipeline integrity ring Ty
THh - et 08

Reporting &
performance
measurement

managemen
plans

Repair &Remedijation

KRR 1Rt T B
%%E‘Jﬁﬁ%*@*ﬂ% AR Assess results

_ Conduct
ﬂtﬁﬁw Inspections
'—ﬁ‘ﬁﬁ & surveys
hd

REEMTA?

Risk identification tool

S =] Ea“
=

= Safety reviews — ZEHE
= Checklist analysis 752 7347

= what-if analysis {52 #r

= FMEA I RO RN 52 1) 53
= HAZOPs 18 B AN AT A 1 43 BT

@rraien

M&RBI TR wid

Risk identification tool

m Event/ Fault trees =5 {44/ 2 #iid
= Matrix K P

m HAZOPS  f@ & Al m] #4470 #r
= FMEA SRR S B e 43 A
» PHA TS fes K 1R 434

= Human error analyses A A& iR 7 #7

£

@rra2s2
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E'|V_i._m|3ﬁ‘i$1ﬂ Risk assessment %J
i~

i 2 m

Bk . 5 ;
AT/

m fl g ;;5

S
@*ﬁ
4 T
QTE%BE% L e
JaR P EREM s
AR
5 o TETRH | TERREEA |
SCAf R 5 8 RIX T4 HCABLIY

Failure consequence assessment &high consequence area asse ! SiEy
RBFEMY |

| MR | REEE | AR@E |
BRE || BRY

I

HREBRA
BENRBRA
—i RxwEA %

EEFEENGTHERE

Pipeline semi-quantitative risk assessment model

s KLM })—(l,@],?'fﬁ*ﬁﬂ Risk assessment model “

| BHEERRE
[

B2 A

]
J

NRMKSH

B fE
A\ 4
| ENRRE
{:@tmf c-ﬂ et o in‘-:g

= EIBI M
Pipeline integrity ring Sy

.. Identification &m

ﬂ:ﬁﬁ S5 assessment

Reporting &
performance
measurement

Repair &Remedijation

RS R4t T BH
ARG L—FLE

| B3

Developing
Eﬁ%g.ﬁg or update
ﬂﬁ‘ﬁﬂ Integrity

managemen
plans

Conduct
Inspections
& surveys

Assess results

2013/10/28



TR ETHIS

Pipeline integrity ring %1

L ARBRKES
Tthh EE 3

Gather & Integrity existing datz

Reporting & =
performance 5 5 GEIR
measurement

Repair &Remedijation

riassre

Identification &
assessment

Eﬁ%g.ﬁg or update
| ]
- B it mn;garglgté/men

Developing

Assess results

Data element of Integrity management process

SR EEIRENEESR %

| E'f@ﬁ*4— Attribute data
u @ﬁ;&?& Construction data
u T;T%’VE?&TE Operational data

[ ] Hﬁ{ﬁ!ﬂ;&?& Monitoring data

TR ETHIR %

Integrity management ring

Fi L RERBER

bz

Reporting &
performance
measurement

Repair &Remedijation

BEER: FEBEIH
VBT R S !

ot 34 - 4 %
Griaise

{
s
Identification &m

assessment

Developing
or update
Integrity
managemen
plans

Conduct
Inspections
& surveys

Assess results

ZEBE ARG D i

Cases of data management system

BREEEXEEEN

Basic information of coating

| RiEARESaNEE

2ol A 1S

() » + # [ mwEswpREESED |

2013/10/28



Numerical simulation of cathodic protection optimization de

BRARERAP R AR BB AE Egg

st & 4 44 &

TERETNLE oA

The pipeline safety evaluation softwares

BN et e ot v b '
STRE AR AN T A 75 % |
Integrity testing and evaluation methods - _}-

e ILI(In-line inspection) %] &7 HH 3% A A5 56, HZTE“
LA TR IASNE I LA T

o /K SZH (Hydrostatic testing), 1A% £k i
KIVFR AR (MAOP)

o HEB:IT{H(Direct assessment), il & i
(ICDA) , 4ME (ECDA) FIN 1AL
(SCCDA) HJHEFE ] i X 35 o

@riasen S el

BERHME R A i
Direct ment meth

w (ENEZERITFN Iﬂjﬂ’ﬁﬁﬁﬁﬁﬁ%ﬁ&m%?ﬁw
 HEIE RSP
o FUFE. FHIEA. BB JRVRR
» WIEMBEBEIN(CDA): A M
» SMEPE B (ECDA): SME B

w NI BBV (SCCDA): N 1 JE T 24

i
. 2 1
Erranes
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SCARIZ 4
Outline of report - SE
B )

EfE TR M ETE
Pipeline corrosion Integrity management

» EEARMERTE A

Integrity corrosion direct assessment

 EEINE MBI

External corrosion direct assessment

Errasrs

= &5 """‘ T h e MM AT A
S EERNE KR JRERFE Y .
Internal corrosion failure of oil &gas pipeline-bottom corro ey
Lol

» BEFDHSH W AR
R AR
o 1991 # /= co, 32 23
B H,S 08 1-15
o SRAmP+E T CHS 47ppm 20ppm
— o c1 85.84 85
o IEEIEITIAFRLZEMF __ 2 6.3 6

E 04
o KNFRAHEERBEMA
&R, BHMEFAER, L
FIRIOMmM, HEBEKRF |
BRI TH
@-u AR B

% lrpmrsm 4 B Ttz

.

=

HSEBARMAN—IRTES

Internal corrosion failure of oil &gas pipeline-deposit corrosion
» HEE
m JBE45-55°C, [£/12MPa, pH{E6.5-7.0, CO,2&0.4%
» 1979F FiRMR1R, H20005F FiR7EK
» 2002F B HIKR, E2007F K Ei
» BEEOREBRMEFFL
» KRR RYESRE TEM
» AR

o HEBRB MR

o SRR R

st 448
riais2

Ji\-

/— Parlax \ - - -
S BB A ik Iﬁiﬁnﬁgt@,
Internal corrosion failure of oil &gas pipeline-top corrosion Dy
L

» LACQSH

» RS H, 9% CO,f115% H,S

o BAEMETE: MM, MR, WY, 4

n 19STAEFFIREENA =, 195948 H RS2 15054k & 4
PR TR I, B AR IR B B A R B A B
. LiFER100ME %, WA K LM
TR B MR R NERP R MIRER T RERHRE
AIHE, SEREARME UhT3mis) , Eifi.

e R R

2
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HSEERFMAER L BRIX R 4

The relationship between the oil &gas pipeline corrosion types —

F"} DL b
o, . W

H.S or CO, ~
FE A R ) EEMetal
@M 4 -.garrosiye medium ==

= e . ez B

T

HSEER MR EIZEXR

Logical relationship between oil &gas pipeline corrosion types _1_,
(ome |[comt | (comsme |(nsme |[wamme)(shn |
L7 )

&

(RIEEER RARER > S TA% > REKD |

&
D . (Kimd or #ABERESR «m

", 7 PR

AR B EICDA B

fak: BRBUKEA — R R fak AL

FE—ERKRIEFEE A0

\ v It for
water szeumuianian

ﬁﬂﬁﬂ’ﬁ TEBH A S XBRELEETER

ﬁaﬁé gﬁﬁ% & NI R %5 D)

PR TR EL T AR wis

Internal corrosion direct assessment ; _T;-i
ICDA AHE AT .
RAFUKAIM T R UL ERE M

If corrosion occurs, it will happen at locations where accumulates first
ICDATT£RItR% advantage: 25 AR, THENA
E3-)

ICDAZ 3289 E B funci

Frran.s

2013/10/28
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RIE M E R TA

Internal corrosion direct assessment methodolo

WS ELNERERITE %,

Internal corrosion direct assessment methodology for pipelines car __j'*

.
e ICDAT AR

~
. FRMGE N RAE N
O #iffh (DG-ICDA) gﬂ;}égﬁﬂ H g@&%ﬁﬁ ‘_) ——
\ BEEEE - | s£fhrifse | > | W 0
QB (EiEERE | > (%R0 |
#1374 (WG-ICDA) | /

/ {M - [9 > a BUK KRG R ]
:.—I — :
|

B Y tm AR X -]
/Q BE#F4 (LP-ICDA) w f
FHnrasrx

[E——

T h 3L i 5 A vy —ty
AR ERI G R E 4 A ERVTE A §
Internal corrosion direct ment_methodol Loy Internal corrosion direct ment methodol Ey
‘Stepl FiF4E (Pre-assessment) L ‘StepZ [B]#E1 4 (Indirect inspection) \W
¥4 UL £ data collection
EERE ERR s BRSNS AERERNEL
MEKE B0/ OREERRE i i '
FEER SRR BTRERR Single phase/muti-phase flow models established
e = © FNFK R TR
BRI %
BRMEE Bk 2 o A A = e 32T
A~ BETFIE SRR R T Exﬁ'f%ﬁﬁ(éﬁﬁk), BE, S65 © MEXLFEESERE
FRMERRT NI o i .
R T - REEIRREA M -
RARERE SRR E fo - o
BrE KERBREE { | X -t
wE AREN 7 b dld N el WLl g *
Gz 242 etTRt @ rass N — I
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PO T B A 7 =g

Internal corrosion direct assessment methodolo

‘StepZ [B]3F1F4E (Indirect inspection)

J’f—
-

o BHEERELSE PElevation drawing |

IIIII

- RESENRSEER | 0

- EFENREE -
. B SES |

B SEbr A
. RN A

Identifying high-risk areas
* HEFABRE—HEERE

Juf-ﬂi!.f-i}‘
‘*u

[—

l " ‘E‘!‘LLEI"!IJJ‘

Pipe angle

M E T 7% )
Internal corrosion direct assessment methodolo Ty
‘StepZ [BJZVEfE (Indirect inspection) ‘

Zero to len Degress

M sxRe
; Hydrops risk

FRRSER .| w4
_-___‘-r).-’ without water

% am = 6
Gas Throughput, MMSCFD

nclination, degress

@rrass

Oliver Moghiss, Laurie Perry. Internal Corrosion Direct Aslsessmem of Gas

Transmission Pipelines Application. Corfosion; 2003, Paper No 03204,

RE BRI A7 A

Internal corrosion direct assessment methodolo

‘Step?: B EHRE (Detailed examination)

iy
.

© BREIBAMTFIZRN
- FIAEENERERERENEM
Step4 fE¥E

Post assessment

* MREICDAMBERERE R

K. SEERR AL E

: ﬁﬁET RIPAEH R
@

=

]

‘/

M E ST 7% =)
Internal corrosion direct assessment methodolo )

Z MRS (Multi-phase flow modeI)&%%ﬂlﬁ?“%ﬂz(parameter)XﬂCDA ]
Il 5 £ (critical angle) 5

//, e
—_ —— iF

o [ 10 15 20 28
Gas Velocity [fisac)

R, REFSHMER BTN

The influence of pipe diameter, temperature and other parameters on the critical Angle

Critieal Angle |ﬂ:gj
2
B2
B
&
\\<
\"

ﬁ)‘hﬁ "

Courosion, 2002, Paper No. 020E7|

2013/10/28
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ICDAZ 5] Cases

| HESTH
EZM“EBasm information: .
* BHS. CO4E
o LIEBRKRTES
o BEEHISRREM=Y
o FREfTREN

RS RBP4
v B

v RN LA
v BEERSTENL
v REEMAH | v A
ErEasre =

oo et ez e

ICDAZ ) Cases E@;

L
PELTTT NS ES S PO PR PRy

FAbELHE, RATERMRL LR LT THL R,

- 120
=
500 |- i B
80
450
bl da0 =
= o b BOK ‘ &
Ll Il L
0
350 =
R
- -40
300 L L L
o 10000 20000 30000 40000

ICDAS & et B XT EL 43 4 %
A

Contrast analysis ICDA with intelligent detection data

L B20104 38 ], HTRBENEMmAEE 5|
ML B AT . DL10%EE B4R & 1 h 2o, 4 RT5%, uzo%
HEAE, NFAEEIL0%!

SRV T NT - I
MMWF“’V{’/ I I N{Y'\ﬂ ’V/\pr: :cfj':
o F—

mi

(i

SCIRIZAN |
Outline of report Sy

n EEEHRTELETE
Pipeline corrosion Integrity management
» EEARMERITEEE
Integrity corrosion direct assessment

 EENBHMERITHTE A

External corrosion direct assessment

= 3
(1) J T e e

2013/10/28
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HMNE T B 3% ECDA

External corrosion direct assessment

n ECDAJZE —NHTHE M ) 45 /4 Ab i FEa proactive
structured process, /7RI PEAN A ) A0S ik
ﬂé:f #M ﬁ% f%mprove pipeline safety.

» ECDAT:ZE50 0 (B TE AR 2 1 SR AL
b5 H S . OSBRI R XX i
J2 52 R 1) DX PR AS, 25 % B T8 A0S T vl
G IEAE R A SRR A TR AE X 35

@prrasrs

;E.f?nfﬂﬁ_#

5 KBS

PEaEH |

l

i a7p -
SERALE BT RIFAR: SME R

-Integrity management planning process: external corrosion risk !

w0 @,‘

SRt B 1S ECDA

External corrosion direct assessment

ﬁ‘ﬁﬁl\ Pre-assessment iﬂl

n FEXHTEL, ECDARLE

v 5E M Define

v I3 SRS T B TE HE U
historical/current pipeline data gathered

v T EECDAR B AT, & XECDAIXIH L K&
AR ) [R] A TR

v appropriate indirect inspection tools selected
Erntaden

S G 1 B 43T 4% ECDA @

External corrosion direct assessment
[5] F22 46 Indirect inspection
v ARG AN E (CIPS)
v PG RNE (ACCA)
v HALEREENE (DCVGHIACVG)
v Cell-to-cell JI &
v BRI &
v S HE
v Deltajg i =il &

Enzasre

5

2013/10/28
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HMNE B E1TE S ECDA

External corrosion direct assessment

n ELEAS I

o FZIFE IR G EAEA

. B

o ORIEWE

+~ MIC

o AEREHORE, WA, pH, BELRREL,
XA SRR i E A, A FHERPIAL
X R X 32 R 5y SEAARA S A 3

External corrosion direct assessment

SNB T ELHET A% ECDA )

n J5IE
+ ECDAM & Ja— W2 G
c BIEETER AT, 20 B R B R

C X HRIEEBL K. XECDAH ML IF LT

fiti dEdraisk.

. -
2

@rrarsa

_-;l;*%%@

SMERAR, VR B RY

External corrosion testing & evaluation purposes

& MEBTIRERE. BRAEFPREITEUALREE
REMERPELLEN,. EARKENMBELENEG
TR B SN MR SR M RN

& BIXINGRERN, WHRBXHEMEE, &0
THESME BRI RIPAR, BLRIEBINIETEME
EHBIRERE.

& FITHIETEREMER (E. B FE, WRSd
PR .

Eriases

=P >
Relevant standards i
L

SYT0087. 1-2006 $NH|E 18 K fifHE & M IT M AR AR Hh N R
EEINBIHEIEIFEN

GBT 19285-2010 iEih$MREER MBFIF LIZRI

GBT 21246-2007 i2ih$MREERWRIFEENE S E

GBT 21447-2008 $NHIEEINE IHITHIMIE

GBT 21448-2008 1Rith$MEREEARRIFHAITE

SYT5919-2009  BAMRIRIPIIAREIEMIZ

SYT0017-2006 BN EEERHERRIFEARIRE

SYT0032-2000 iEbMREE R RAERARIPIRAIE

@rirasen

2013/10/28
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EES A

Relevant standards

TSG D7003-2010 FEHEEEHRIEHN il GhS) %’“’iﬁm
TSG D7004-2010 FENEEEHHRIEMN AREE

R T EE TR HFZE 20030601

e \REMEGBRASEIERIFE20101001

SYJ 4006-90 HKIEERAR AP TiEM T R IGWMSE
SYT5918-2004  iBHBENREEING R BIEEHRAME

DD CEN TS 15280: 2006 1BihEE3Z R FHLE MhitiTfhs

QSY 29.1-29.3-2002 XIGFAHRIRIFFARMTE
QSYGD0192-2009 HMSNREBEMHIEIE ST

@prrasrs

Buried steel pipeline corrosion protection engineering inspec :

BN R EE R PR TAEA0E GB/T 19285-2010 ﬁ

e
|
SMBEIRE BRRERIF | IMRERTE | HERERP
|

[ ! |
(dEFE | | WRS Hms‘mu

SYT0087.1-2006 $NHIEEREERIRITNIREEEN gy

N s
E%JEG‘I‘F.%’EEE?&%EFM Standard of Steel pipelines and storage tanks’ %
corrosion evaluation Buried steel pipeline external corrosion direct assessment

- FEREIERE. ECDARRNS. &1
(B | BRI EEE

ARG RN RS e , 55
ERENSTH | Bian , BERERA RS R

SN

{RIEEIEAS TSI IR EF S I STInER
FHEREE , HTFHEMRN. EhEER

Eﬂ\j TN S RENFNFHEIRFHTIE

REBITAREERE , FHHEBI EEM
BRI ERMNBEERIEHTIHN.

BERNSTH — 297, SHFSMERE. REREG,

Eriases

o B w B B
wE =k £
MR B
SAETAR R x
z
rian.y EUPPRASASE
AT EEESIEHTE E
.l-—jb
| i ]
% | [x||@| M@ E
# B | 5|10 & || =
AN i
B % = ®| = B || E
B B (€K B
B R||E||B| (€
4 & B E
B = B
|
| HEESRIES |
rirar+2 RIS ROAbE

2013/10/28
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™

RN SR %4

Indirect detection method &device

R8BI CIPS(Close Interval potential surveys) : P4t BAER
FIPRGEYE. BERHBEREWTE,. RUBEERR
BRI AR o

37 BB 30456 BE S (Alternating current voltage gradient surveys):
DCVG. ACVGLLH B EaEEmbHENERRAME,
XA RIMIA K EENPEREHMR. DCVEEFIFRAR T
HpEAL & B g hE .

HhiE 85 TR % (Audio ground leak detection ): ffiEIEMIE 2%
pERRANE N ENERA.

B FTRLE (AC current attenuation surveys) : B IEE
EENEXRENTEHERRAMENRMREAR.

F@raanrs

e =4 B g e Brars

Y T R RN A 7 %
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The limitations of ECDA detection
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Corrosion control technology and its standardization in

nuclear power plants

Abstract: Corrosion control technology and its standardization in nuclear power plants were
introduced in the different corrosion environments of sea water, air, soil, concrete.
Keywords: Nuclear power plant, corrosion control, standardization
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