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ZAINACE East Asia & Pacific Area Conference HHIER T & H RiEIFE T 2 5 FrRE
JEAVEEFEEE - TERT B NEeh (CUT) ~ AEfAZ 2R3 440 - CUT BT AR S Z A b
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A{LERIE THER R RS o FTLAAZR NACE Sast i CUL FZaTEm « hMNARZGE
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TREERAVERIHE - A{T{E 2025 FEFFEARFEEREE 2742 SN - FEEE
AR ARG o N E R S MBI B K R TR ER B Y R RSB B B PR E, > R 1 BRERS [HEE ST
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Microbiologically Influenced Corrosion /K NAEYTiEt Bt & BB EmIEE
TRIBSRETFE R K T LY RIS AR e S AEPE T 80% ~ FTZRIE{E 11% ~ 340
JHFEEE 80% ~ FAGALAAMERE (W) ~ YIRS RS ARG el - EBUK R 58 A
6 (B32TT/4F « BB R G R A T s e L et Biffn KT FyedzE SR T st
s ARG # LA Marine Corrosion~0il & Gas Industry~Process Industry®
Corrosion 1in Combustion Gas Environments ~ Atmospheric Corrosion ~ General
Coatings ~ Cathodic Protection ~ Chemical Treatment - Microbiologically
Influenced Corrosion ~ Infrastructure (Management) ~ Corrosion Science ~ Cost
of Corrosion °

FE R E EEA

1. Mechanism of CUI and Its Protective Painting

2. Marine Exposure Test of Conductivity Mortar Cover Method for Cathodic
Protection Applied to Marine Steel Structures

3. Advanced Epoxy Coating Technology for Use on High Temperature Insulated
and Uninsulated Steelwork

4. Effect of Relative Humidity and Temperature on the Corrosion Behavior
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of AA3003 and AA6016 under Artificial Sea Water

5. Finite Element Model for Damaged Zinc Coatings Based on Real Time
Corrosion Data Collected in the Tropical Marine Atmospheric of Singapore

6. Corrosion of Fe During Repeated Wet-Dry Cycling Tests with NaCl Solutions
-Effect of Cl- Concentration on Corrosion morphology of Fe

7. NACE International's Organizational Activities Against Marine Corrosion
8. Onboard Test Results of Corrosion Resistant Steel for Crude Oil Tankers
9. Corrosion Management 1in the O1l and Gas Industry: How We Do It Around
the World?

10. External Corrosion Direct Assessment of A Tape Wrap Pipeline

I1. Introduction of Corrosion Cost Research in China

12. Corrosion Curriculum Intervention in Response to Cost of Corrosion

13. Metal Corrosion by A Marine Isolated Bacterium 1n Response to
Environmental Changes
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FHVERSE » B IE R S an DU ORI 22 M R B aRAies - bR T 2GS @ FRE
BHIESN - RABR RIS Py EERSREAT A TSN g PR RO R SRR B R
HHEATHYLENE: - MR L AHRE R > e At — g FAV R R B DI RE 2
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SRIERET] > REHRT IR RHER ORI VOC ~ AufnZR B i B S8 BB Re g R 4 - R T
BE MR ERNSEER - W#EHFEsT Hitachi High-tech Science Corp. PAFETF
N FEN ST TR 2 AT RIS e S REE R - BB FE R & ke 2
MR BB SR TT



BE
NACE AEREah T2, (National Association of Corrosion Engineers) @ i&
WS EAEM RS ehBAP bR R Rl BE 4 2 By HE TV GRSt
ST B E ISR K 2 MR E e AT E AR - SEERNAEREm R - Kbt
o ~ EEEs et B E SRR N A e SRR R BT (EAE L K Rl iam s
RS ESANT -
s SR KR -

NACE & ATas iy F B2 ARl (technical symposia) B » &HEEfTHZEME
M B/ D » SER NS FEEHE Marine Corrosion(CEFEEE) ~ 01l & Gas
Industry G b 8L JE &k - Process Industry ~ Corrosion in Combustion Gas
Environments~Atmospheric Corrosion KRS FEGEE General Coatings~Cathodic
Protection f&fi [fj @ - Chemical Treatment ~ Microbiologically Influenced
Corrosion fEYEed: ~ Infrastructure (Management) ~ Corrosion Science ~ Cost
of Corrosion ZF&IARly 2 FEMELEEE - HREdiem R - AN Haeshsl B i LIF
MHEEEES > NAEREETE - AR - BahEE - KRR SOFHRE R g
BUIT S eh 7 o5 B A AN A BT 5 - fm 08 B SN AR —~— s
JPHILIR
K& E#SE M Japan Society of Corrosion Engineering FEJ# Prof.Nishikata
T



Industries (continued)

® Life estimation of aged infrastructures and life extension
(national resilience) from corrosion point of view are the
important subject in Japan recently.

There are about 700,000 bridges in Japan. Among them, the
bridges (longer than 2 m) that exceed 50 years after

construction was 18% in 2013, but will increase to 43% in
2023 and 67% in 2033

2019/11/12 10:11

Summary

® JSCE has a strength on academic field of corrosion science
and engineering, and wish to build up a closer connection and
cooperation on a specific research subject with other countries
especially Asian countries. (Example: Life estimation of aged
infrastructures and life extension from atmospheric corrosion
point of view)

® JUSCE is to consider the collaboration with NACE International
on holding the next NACE EAPA Conference in Japan by
reviewing this conference

2019/11/12 10:24

Kk ss — 35 National Association of Corrosion Engineers &%



Sustainability and Corrosion Management

ﬁSustainability :
“...corrosion management is,

and should be, a key part of
sustainable business
practices.”

p. A Fi for
M g and Preserving M in the
Circular Economy,” Christopher Taylor & Andrea
Sanchez Sours, Corrosion 2018, 51318-10832

E
Oy

IMPACT &

2079/11/12 10:32

Key Take-Aways

IMPACT PLUS:
* Provides tools for assessing corrosion management

throughout an entire organization

= Affords measurement against an industry-created Maturity
Model for a best-in-class corrosion management program

= Allows for creation of a roadmap for a Corrosion
Management Program tied to corporate sustainability goals

S —

2019/ IS 7

Cost of Corrosion:
Wanida Pongsaksawad 8% Thailand Corrosion Cost Survey in 2011 based on the Hoar Method

tHEEEITE Chemical Sector [EERE: H /AT H A oS T & Eh4Y 10%
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Corrosion cost in the chemical sector in 2011 ($1.1 billion total)

Pulp&Paper

Plastic o
e 5%

0Oil Refinery
38%

Food-
Drinks-
Medicine
31%

Corrosion in WTE and mass nts (‘hCM“]

Trend of Technology of Corrosion Evaluation

in WTE and Biomass Plant Construction and

Operation in Terms of High Efficiency in EU

Wolfgang Spiegel. Marie Kaiser. Gabnele Magel Wollgang Maller. Wemer Schmid!
CheMin GmbH (Germany)

Yohotusna, NACE LA 20191112

2019/11/12 14:58

Infrastructure: JL M A E2 3 5% Evaluation of Electrochemical Properties of Laser-cleaned Carbon
Steel Plate 45w A T

1. laser YEER I PR EE 1R bk SR AV M B M52 =

2. BB laser JEImTH S S EECE RHYEGIE » fEMEE T RHIZE laser YEHBER
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onfVEE LA MERERYE L - BEERVERIE N > SRR EESS OCP Ay NG e B 2 [
B EIR AR Y B L ER M RE RS B | - BUBDCIERRAYELRE - AR (E SR Ryl
Y8 - RIBHES A B E R et s R A AT 0 - B G &7 [ R Bl

Evaluation of Electrochemical
Properties of Laser-cleaned
Carbon Steel Plate

Kyushu University OShusen ZHUANG
Kyushu University Shigenobu KAINUMA
Kyushu University

Toyokoh Inc Kazuo OKUDA
West-Nexco Ltd Masato FUKUDA

2019/11/12 15:01

Results

Polarization Curves of Specimens
Milling Specimens Laser-A Specimens

Specimens suffered more severe corrosion under
3.5 wt% NaCl aq

2019/11/12 15:12
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2019/11/12 15:01

[Concheion 00000

» Laser cleaning improved corrosion resistance of
carbon steel plate.

» Higher heat effect results in better corrosion
resistance in this study.

»> Abrasive blasting has less effect on electrochemical
properties of carbon steel plate.

2019/11/12 15:14

KU ELH#3% Influence of Instantaneous Potential Fluctuations on Corrosion

Protection Conditions of Buried Steel Pipelines under Cathodic Protection

11



B N mE4SE 1R TS b B AR H YR ek B 2 . [E AR EE R AN R 2L EY
PR EE R Y B A EE AR 1% NlIL - IR EIG M E RN B ER N I Eh S TE 3
EEHY-0.70 V vs. Cu/CuSO04. &AL DL FAGEIE T Eahdk BT A

1 Introduction

Current interrupt method

/%;ed potential

l IR-drop from stray current

As’la_m-OFF potential

IIRarop from protective current

Potential

CP-+OFF Time

2019/11/12 15:02

1 Introduction

| IR-free potential — IR-irse potential

]

Potential / v ys Cu/CuSo,

o 3 6 9 12 15 18 21 C
Time of day

Using the IR-free probe, the polarized potential can be
evaluated, even in the presence of stray currents

2019/11/12 15:04
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Conclusions

- The corrosion became larger under the condition
as follows;

- High potential nobler than -0.75 V
- In more coarse-grained soil (Soil B and Soil C)

- It was estimated that almost all of the anodic

current was attributed to oxidation reaction of
iron rust besides corrosion reaction

2019/11/12 15:17

1F Introduction of Corrosion Cost Research in China EEEEH G T AR AN
“HETER © AREHA > ZEE] > = T EIFIETRY N R B A HATE Bl A B SR S R A
Al {5 FE IR eh B AR s i A AR B A DU iR = N B A AR B SR 2T -

anel Discussion “C ost of Corrosion™

1. How to collect data
« Uhlig method
= Hoar method
Difficulty in collecting data
questionnaire, hearing, interview

2019/711/12 15:31
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INPEX Corporation HY Toshiyuki SUNABA #%3 Corrosion Resistance of 17%Cr SS
for Domestic HP/HT Natural Gas Field B4 : 4 “Fit-For-Purpose conditions”
iR N AETTHY SCC /el ahAl SSCOEEREH » martensitic 17%Cr SS /@ H S
ARIZEOK - REISAEL 229%Cr DSS MHEL - BAERAVINEaLM: - (EfES 2 180°C R
A MR ERE AR AT SR 2 F -

Specimen

17Cr stainless steel

® Chemical composition

C Si Mn Cr Ni
0.03 0.24 034 16.6 38 25

® Microstructure f-‘:‘;‘ﬁwﬁ
P S

b :ry?:ae"-m'o g

Volume fraction AR R 2 -

Ferrite Martensite =3 7

2019/11/12 15:45
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Passivity of Ferrite / Martensite steel (17Cr)

Dr. Kawano et.al. reported “the passivity of high Cr stainless steel”
{Corrosion vol 72, No.12 pp. 1556, 2016)

*S, Cl profile in film

The ferrite phase of the 17Cr was of 3 hagher S and Cl ae detected n
compared 1o the marensde phase firn espocally n M

Copwoghe © 075 HT St  cxpramionn AL Boghe. Borsuod.

2019/11/12 15:56

Yokohama National University B[zt Effect of H2S on Corrosion Behaviors of Stainless Steels
under Environments Containing Organic Acid BB N1 FHEHEIBHEFEE T » 13Cr SS 0 17
Cr SS A1 22 Cr DSS HyELahEE A BUA RS Cr BB 2.8 @ EH e EE T H2 4 pAvfati iz
Jféﬁ: o
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4
Effect of H,S on Corrosion

Behaviors of Stainless Steels under
Environments Containing Organic Acid

Yokohama National University O Takumi Yonezawa
Shinji Okazaki

Naoya Kasal
Hiroshi Kihira

Toshiyuki Sunaba
Susumu Hirano

2019/11/12 16:00

1.1 Background
Sclection of materials with high corrosion resistance

Example of corrosion at Minaminagaoka(Japan) gas field

Oil well pipe
- 13Cr for oil well pipe material

1000m
Local corrosion

‘ Change to 22Cr

4000m —

Natural gas layer

2019/11/12 16:02
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* 1.19 X 107°M

li| /mA cm ™2
=
|
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* 3.31 X10—*M
10°° + 4.04 X 1072M
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E/Vvs.AglAgCl

NIICAP—Setting the Standard for Coating Contractors, B NACE International Kamal Taher £7
BH R SR R RAEESE B IH

Why Does
Industry Want
Quality
Accreditation
Programs for

Industrial Paint
Contractors?

2019/11/13 09:32

NIICAP I NICAP S855 2R LR A S THIRT A TSR ARE 2R A A
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ZE BRI ] L AF - Zat S0y H AV RIS L3RR R R B B GRS R ~ 55—

RFfE AR TR BT E IS AR~ &8 - B8 ~ 23U~ HIERIRES] - NIICAP HUZ 174

ISO17021 F11SO19011 K ISO9001 fZ#: > | o

Purpose of NIICAP: Close the Communication Gap.q

| OWNER’s WANTS & NEEDS | CONTRACTOR'’s WANTS & NEEDS
I ot
* Hold the contractor * Flexibility in training and cost control
g;‘;g?:\'ﬁ:e k:::sslc[:/irrmg 9 * Focus on the skills necessary for the tasks
e P! assigned, mainly in specialty fields

service
* Recognition of formalized, professionally

* Allow the contractor to Avictnd
e e e listhe conducted internal employer training programs
employees need to provide
quality and productivity

* Ability to retain skilled employees after investing
Intraining

* Focus on the skills necessary * Program that rewards exceptional performance

for the tasks assigned and management . "
— - NICAP
L v riTure

—2049/11/13 09:42

NIICAP is Based on ISO Principles

In order for NIICAP to continuously improve, the following programs are

enforced

« SO 17021 — which determines the standard procedures for the
development of the audit program itself

* |SO 19011 — determines the way the auditors perform the audit and
how they manage the audit

* |1SO 9001-2008 — allows the NIICAP program to be constantly updated
and enhanced, to continuously provide standard and relevant audits to

-NIICAP
eormacrosscenioimnos nocas]

the market it serves

2019/11/13 09:52
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2019/11/13 09:55

Management of Corrosion Under Insulation (CUI) in Japan, Presented by Dr.
Nakahara :CUI 2 b TRZ 2 TV E2RE - RRy CUL AYEeRRIEE &8 - 1R
EEFRHITE TR A AN AT EAE - CUT AR SRR, > H H ARHRED (B0 SZER A0 »
4 ZyMI T3 8L NEDO CRRE R B T2l B 4% ) 4H48%  fEbffatd ks - U8 T 13 600
{lEl CUT Aykeofi &kl B A ERE N CUT FUA H A 13 AL TARZEHEST T 0 Aris A B
# o CUI BRIEAR b T A SRR EEES 2400 KigHE - (RORBLE 2R - THZEZE
Zied > (HE 1990 FAANEER © (RO e LR ERFREAER - TR a2
PHERSUR - &R EINE R | JRAROROEM K » EEREM ZAb R ArR ek - i
EEBEEFORMIET - 754 st A i K00 - e 2 o REIEAK TR
ZREFRA - R RS E SRR E RS - CUT BYTERS 7 £ EFEIEMEEL AT M $n
R E T AN ~ S an ' 2 A MR i 2 g DA R [ Fsp 2 FH 2 R R g 2 £ v
fmEANE: -
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2019/11/13 16:51

Year

019/11/13 16:57
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data relating to the neutron moisture

[5]] )

6.000 points

| data
irement and the the

eening method f

en opened for

2019/11/13 17:33

3. CUI modeling project
Objectives of this study-1

To develop the CUI estimation model and to verify

its accuracy and effectiveness

i. About 16,000 corrosion depth data of CUI and its
operation conditions, about 40 items, were gathered form
16 chemical companies in Japan Petrochemical Industry
Association, JPIA
Based on these data, the CUl estimation model was
developed
The accuracy and applying effectiveness of this model
were verified by the sample CU| data

This project commissioned by Ministry of E¢ onomy. Trade and Industry, METI. in 2016f 3
Industrial Technology Development Organization, NE DO. in 2017 and 2018FY 016FY and New

2019/11/13 17:08
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Tokyo Denki University HY Takuya Takeda Hiroyuki Saito 2% 7T Improvement of
Solder Wettability with Electrochemical Reduction of Oxide Film formed at
Atmospheric Environment 2} PA NERL : 7 M SRR AE N RIREE T HY#EIEEE EAVE LS -
HHHN BB EE GBI RHVEE - Bl T S LA EA » BHECHE A
{EVIE RS T LT - Kt - KRRGIERIIE VI - DIEUS AR M - Sk
o EHVEAEYIRAAERE pH (B2 L N 2tiE R o A S8 LaRInR BE AR S92 pH - £
e YFE A EE 1L A E- pH BV FFRGET TR o BRI EY o M R R R B 4R IR -

Water permeability test
Experimental procedure

JSCE-K571

Funnel

Silicon

3
@
=
c
o
©
>
(=
=,
3]
3]
<

permeability (ml)

8 10 12 4 16
Duration (day)

The water permeability (ml/day) was
calculated from the accumulation water
permeability measured for 15 days

2019/11/14 11:49

Osaka City University HY Hiroshi Kawakami ¢ A3%3% Effect of Pickling and
Mechanical Grinding on Initiation of Biofilm and Microbially Influenced
Corrosion of Stainless Steel Weldments : s 22 AR B ¥ A= MIRE 0 24 A1 A= ) es e
HIsZ BT T N AR o ¥ SUS304 R SR TRE AR I A IR eV aleE - i
AR A GH S NI ENEREEZR T IR e S M R Y S AT AR ]
AR AE VIR EY B AR AR A - BhAhES ok R 3 A TR IR e B B & R 4E )8
B ST A T 88 N - (5 Lb&E R TR0T  [E R i BL el [REAY TR AR
FEERE - R ERZEAVED - RIEEE UM R T AV et EH -
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Microbially Influenced Corrosion

1 metals in environments

2) biofilm formation

3’ microbially influenced
corrosion (MIC)

» difficulty in assessment and monitoring, first corrosion rate
» stainless steel can suffer MIC even in fresh water

» most MIC of stainless steels took place at yweldments

2019/11/14 13:32

Metal corrosion with biofilm maturation
6h 12h 24h

2019/11/14 13:18
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Summary of results

* Corrosion required for growth under iron-star
Iron starvation induces 3D biofilm formatior

EPS matrix required for the

ITOS

lron Lonwntratm_

Biofilm

Attachment maturation

Corrosion

eDNA

2019/11/14 13:23

Root Cause of Coating Failures

What causes coating failures?

rface preparatio

Causes of Coating Faillure (%)

.l

2019/11/14 13:42
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AkzoNobel #Y Darren Ward 283 Advanced Alkylated Amine Epoxy Technology for Corrosion
Protection of High Temperature Insulated and Uninsulated Steelwork o @& th&tsm: N AREEN
B o He 2B AV Ve - Fr DU B 48 503 AR 1Y PReE B4 RE A E =12 230°CHY
SN ITAE o 280 - N HEALESRAERE - IRE MR EiE ROt 7 S HEPkE - AFESRIRIMR
(UV) BYBUEME - & FEaAE B ORI N - GBS E A E =2 EE (DFT)

TR IR - EIRAR BRI REL S RIMENIFERVEE T - Bl
FH&E RAVE ek E PRI GE LR ) - 8 e E R B RS R IRE R -
AkzoNobel Fil# T —FEE e A bR ER S AR AT R lT » SRR AT [EIRF Y 58 SR M =)
JETEHIRRE MM 32 14 - IS M SUERY SRS MR E MR T g eh - R AL REIRAE - & ey
s BL(SE P (AR A B et FE R R A R RSB G M1 AR S i 45 - PR e B Bl
ot i % -

Advanced Alkylated Amine
Epoxy Technology for

Corrosion Protection of High
Temperature Insulated an
Unmsulated Steelwork

“anséau-Blanchard

2019/11/14 14:19
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Conclusion

7 Majority of insulated process piping. valves vessels on large process taciites running <230(

7 Genenc specifications for hugh temperature service typically based around epoxy phenolic Iechnology

9 Challenges for Epoxy Phenolic
- Sensitive to overapphcation leading 1o cracking
- Sensitive to UV erosion leading 1o reduced film thickness

I Alkylated Amine Epoxy
- Excellent tolerance to over application
- wwmvmmmmmn phenolc s

KANSAI PAINT HY Hiroshi Yamashita #¢%% The mechanism of Corrosion Under Insulation
(CUI) and its Protective Paintings:

frof NEgeh (CUD 2 LRI RARITE TSI —E R EME - FIAVGEERRE
HPL CUL (VSR 2 — - CUL —(EEENEE - R ER ARG NIVEERE » I
H—E#E K (BURR) MEEIMNIMR A S EEUR T B Z B P2 E R AE R ERY
HEDRE [ - CUI s B AR e R AN ZR - (NI - — SR A S ~ vk - 48
GIPRIE A £ 5 - FEATEET » KANSAL  PAINT B4 T 0] BE 2R 5 53 6 Y
RZE - A CUL #HIFEE TR SRR 7% - IEHE TFG1E CUL AYPRaEME SR
ek o MG ABURC DA G am A R sl AR &4 B Al P54 SR

LERHY T —TERR CUL AYSAR R e 7725 » A FHSAROR S ~ BEE A DREZAE R - itk
HYm RN S R B R e R & - (Eii SR R B R B 1T - BASRI#R
FHUAF SRR A E S Y RS F V4 & -

2 [ HEMEERE T AMSEE - aERA AR o #E45 CUL SRk et -

3. EDHEESE v AT E BRI - e (CUD HVEE RS o WEEHLY
e B RHEE nT AT 1R CUL AR - 776 NACE SP0198 A S MERE B g R -
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Example of simplified testing method simulating CUI :

» CORROSION 2019, Paper no. 12952 (2019)
1) Set the test sample on the hot plate at 220 deg.C

for 6 hours.
2) Cool it at 23 deg.C for 2 hours without heating.

3) Immerse the pipe up to halfway in a 1 wt% NaCl

solution for 0.5 hours
4) Remove it from the solution, turn upside down and

leave it at 23 deg.C for 13.5 hours

These operations from 1 to 4 are repeated for 20 days.

Points to be further improved :
>The procedure is very simple, but basically time-consuming

work.
>There is a chance that salt concentration varies on the pipe

su_rface or inside the insulation.
>Itis difficult to see the development of corrosion

2019/11/14 15:15

Conclusions

V A simple method to simulate corrosion shqwn in CUI was
proposed to replace the standing heated pipe test.

J Corrosion of steel continues to progress according to the
number of wet-dry cycles depending on combination of the
specific conditions of steel plate temperature and salinity.

V This new method and device should be applicable to any
paint films with the basic requirements for preventing

CUI met.

V Two-pack silicone resin paint should be effective against
the occurrence of CUI.

2019/11/14 15:12




" How safe is your structural steel.
et from exposure to Cryogenic
Liquid releases?

Robin Wade - Fire Protection Technical Lead

2019/11/14 15:21

The impact of cryogenic liquid release

on structural steel
It is important to join with a partner in the provision of tried and trusted passive insulation

solutions in the early stages of design to resolve the many varied and “new” issues

emerging for LNG assets
1SO 20088 testing is useful to qualify materials for the use on LNG assets however testing

and certification does not provide all the answers required for efficient and suitable
provision of cryogenic protection schemes and passive fire protection schemes for owners

and design engineers
Many industry practices for hydrocarbon fires maybe / are not applicable and further

research and development is required
There must be confidence that materials to mitigate risks from cryogenic liquid exposure

work “near end of life”

2019/11/14 15:39
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