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company’s profile providing an overview of the 
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Records Management 
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Full-Page Advertorial Sample

This is your free page where you may place 
additional company information.

Abstract
The Comex Nucléaire Engineer-

ing and Intervention departments have 
developed and performed a metallurgic 
maintenance operation on the adapter 
lip of the canopy seal welded with the 
reactor control rod drive mechanisms 
in an Electricité de France (EDF)  
electrical utility pressurized-water 
reactor (PWR) plant. This involved 
removing in-situ stress corrosion cracks 
and rebuilding an adapter lip with the 
exact original geometry. High dose 
rates in the repair zone necessitated the 
development of automated machines 
requiring very little human intervention. 
The method consists in removing the 
cracked lip on 360° and rebuilding it 
with a weld build-up deposited by orbital 
tungsten inert gas (TIG) welding around 
the adapter. This deposit is then ma-
chined by orbital milling to the initial 
d imensions  of  a  new l ip  and 
controlled. The entire operation was 
qualifi ed in France and was implemented 
on the Bugey plant Unit 5 in 2001.

Introduction
The maintenance operation presented 

here involves repairing the canopy lip 
of a PWR reactor vessel head adapter 
by removing stress corrosion crack 
indications and rebuilding an identical lip 
by automated means.

We made the decision to present this 
specifi c maintenance operation on a large 
component of the PWR power plant’s 
main primary system because this is 
representative of Comex Nucléaire’s skills 
and means in the following areas:

· PWR environment and regulation
· Design of special remote-operated 

tooling (machining, welding, NDT 
and video monitoring)

· Development of automated welding 
procedures

· Intervention means in terms of 
human resources and equipment for 
all of said technologies

Defect Origin and Position
The indications noted by EDF 

following video-monitoring inspection 
and dye-penetrant inspection of the 
lower canopy seal joining the adapters 
penetrated the reactor vessel head either 
to the control rod drive mechanism or to 
the thermocouple instrument port. The 
crack indications subject of this repair 
were located at the root of the machined 
lip in the adapter and formed the lower 
section of the welded seal. This zone is 
in the stainless steel 304L section of the 
adapter above the bi-metallic weld (incon-
nel/stainless steel 304L). 

The lower canopy seal is only an 
integrity seal weld and the hydrostatic 
end force generated by the primary 
system pressure is entirely supported 
by the thread on which the control rod 
drive mechanism (CRDM) is screwed. 
Development of this type of crack could 
potentially lead to a primary coolant 
leakage on the reactor vessel head. The 
decision to repair was made based on 
this risk. 

Analyses conducted by EDF re-
vealed a risk of stress corrosion in 
this area. Three factors promoting this 
phenomenon are present:
· Welding the canopy seal to the 

CRDM assembly gives rise to 
residual tensile stress loading at the 
adapter lip root

· Under operation, temperature in 
this zone is high throughout the 
entire cycle

· The presence of stagnant water 
could present a specifi c chemical 
composition or even a water/vapor/air 
interface zone

Repair Objectives and 
Initial Design Restraints

The repair objective was to remove 
the defects at the lip root and rebuild a 
lip to fi nally allow EDF to reassemble a 
standard CRDM by means of the usual 
canopy seal weld process.

For this, the given technical 
objectives were:
· To remove cracks at the root up to a 

depth of 4mm in the adapter
· To ensure that the initial design with 

respect to the shape and dimensions 
of the lip and adapter is maintained. 
This leads to a welding process 
with low deformations and to a 
machining process that respects 
complicated shapes and tight 
tolerances

· To ensure weldability with a 
standard CRDM from a metallurgic 
point of view

· To ensure surface conditions and 
surface stress loading that will not 
promote stress corrosion

· To control the result in accordance 
with French regulations

· To be able to intervene in-situ on  
adapters in all types of French PWRs 
(900MWe, 1,300MWe, 1,450MWe)

· To take signifi cant dose rates into 
consideration in the work zone, which 
necessitates the design of procedures 
limiting human intervention

This is sample text from  Nuclear Plant 
Journal.  

Info for Advertisers
You may place your text on the left 

or right page according to your pref-
erence. Fonts used in the advertorial 
must be Adobe Type I fonts. TrueType 
fonts are not accepted. The current 
type specifi cations are Helvetica and 
Times. Specifi cations for preparing 
electronic ad fi les are given in Items 
8 and 18 (Pages 7 and 8 respectively) 
of the Rate Card.
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Nuclear
Plant
Journal
An International Publication
Published in the United States

Nuclear Plant Journal
1400 Opus Place
Suite 904
Downers Grove, IL 60515 USA
Phone: (630) 858-6161, X103
Fax: (630) 852-8787 
E-mail: NPJ@goinfo.com
http://www.NuclearPlantJournal.com

Sample Full-
Page 

Free Ad Space &Free Ad Space &
 Free Vendor Profi le  Free Vendor Profi le 

on NPJ Websiteon NPJ Website
Commitment Deadline: July 6, 2012

Advertisers in the July-August, 2012 New Plants & 
Vendor Advertorial Issue are entitled to an equivalent 

amount of free advertorial space in the same issue.

NPJ Digital Version
 2012 issues of Nuclear Plant Journal are also 

published in Digital format. To subscribe go 
to www.nuclearplantjournal.com and click on 
the "Subscription" button in the middle of the 

top row.

Nuclear Plant Journal
Phone: (630) 858-6161, ext. 103

Fax: (630) 852-8787
http://www.nuclearplantjournal.com.

E-mail: michelle@goinfo.com



Highest Circulation
The current circulation of Nuclear Plant Journal reaches 
more than 12,000 qualifi ed recipients--the highest 
among U.S. publications targeted to the nuclear 
power industry.

The profi le used in the advertorial issue will also 
be included in, “Vendor Profi le” area of Nuclear 
Plant Journal’s state of the art new website (www.
nuclearplantjournal.com) for one year until June 2012.

Advertorial Issue
Advertisers will be provided a cost-free space for 
their advertorial, which will be the same size as the 
advertisement they have committed in the July-August 
2012 issue. 

Annual Editorial Schedule
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off-the-shelf HP workstation. By 
means of SIVAT, the generated C-code 
is fi rst automatically instrumented so that 
the analyses of the specifi ed functional-
ity can be performed by test scripts that 
t r igger  input  data  t ra jector ies . 
Furthermore, the resultant output signals  
are able to be compared to specifi ed 
expectations. 

The following types of  tests are sup-
ported by SIVAT:
· Static analysis with step-by-step 

modifi ed input data  
· Dynamic open-loop tests by 

scheduled input data trajectories
· Dynamic closed-loop tests by 

linking the generated code to a plant 
simulator code as used for the plant 
safety analysis 
The essential advantage for ensuring 

that the fi nal software quality is the same 
code that is intended for integration into 
the target system is also the object of 
the activities that validate the functional 
specifi cation.

Furthermore, by means of SIVAT, 
the behavior of the TELEPERM XS 
system, which is to be expected after 
fi nal integration, can already be assessed 
without the need for  the availability of 
the target system.

The transients used for validation 
will be selected as representatives for 
the range of applicable conditions with 
respect to safety and operational 
requirements. 

In order to validate in a fi rst step 
the specifi ed functionality (functional 
validation), the automatic code may 
already be generated for a single-redun-
dancy input specifi cation. For such a 
single-redundancy input specifi cation, 
the input signals may be specifi ed only 
as input types (e.g. coolant pressure, inlet 
and outlet temperature) without the need 
to clarify the redundancy, identifi cation 
code and marshalling of the physical 
input signals. 

With respect to the complete 
TELEPERM XS engineering process, 

the same test scripts that are used to 
specify the test cases for SIVAT testing 
can be processed again by our test sys-
tem ERBUS for system validation in the 
test fi eld. This enables a simple com-
parison between SIVAT testing of the 
application software (without target 
system) and system validation in the 

1/2-Page Island Advertorial 
Advertising Sample 
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test fi eld of the integrated target sys-
tem. 

The quality of the tool-based 
engineering ensures excellent precon-
ditions for successful system integra-
tion into the plant and performance of 
fi nal site acceptance tests without the 

Advertorial Issue 2012
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January-February
International Trade and Waste &                      
Fuel Management Issue

March-April
Plant Maintenance & PLEX Issue

May-June
Outage Mgmt. & Health Physics Issue

July-August
New Plants & Vendor Advertorial Issue

September-October
Plant Maintenance & Advanced Reactors Issue

November-December
Annual Product & Service Directory Issue

Contact: Michelle Gaylord, 630.858.6161, ext. 103



NPJ Product & Service Directory 2013

Nuclear Plant Journal
Phone: (630) 858-6161, ext. 103

Fax: (630) 852-8787
E-mail: NPJ@goinfo.com

www.NuclearPlantJournal.com

S
a

m
p

le
 1

/3
-P

a
g

e
 A

d
off-the-shelf HP workstation. By 

means of SIVAT, the generated C-code 
is fi rst automatically instrumented so that 
the analyses of the specifi ed functional-
ity can be performed by test scripts that 
t r igger  input  data  t ra jector ies . 
Furthermore, the resultant output signals  
are able to be compared to specifi ed 
expectations. 

The following types of  tests are sup-
ported by SIVAT:
· Static analysis with step-by-step 

modifi ed input data  
· Dynamic open-loop tests by 

scheduled input data trajectories
· Dynamic closed-loop tests by 

linking the generated code to a plant 
simulator code as used for the plant 
safety analysis 
The essential advantage for ensuring 

that the fi nal software quality is the same 
code that is intended for integration into 
the target system is also the object of 
the activities that validate the functional 
specifi cation.

Furthermore, by means of SIVAT, 
the behavior of the TELEPERM XS 
system, which is to be expected after 
fi nal integration, can already be assessed 
without the need for  the availability of 
the target system.

The transients used for validation 
will be selected as representatives for 
the range of applicable conditions with 
respect to safety and operational 
requirements. 

In order to validate in a fi rst step 
the specifi ed functionality (functional 
validation), the automatic code may 
already be generated for a single-redun-
dancy input specifi cation. For such a 
single-redundancy input specifi cation, 
the input signals may be specifi ed only 
as input types (e.g. coolant pressure, inlet 
and outlet temperature) without the need 
to clarify the redundancy, identifi cation 
code and marshalling of the physical 
input signals. 

With respect to the complete 
TELEPERM XS engineering process, 
the same test scripts that are used to 
specify the test cases for SIVAT testing 
can be processed again by our test sys-
tem ERBUS for system validation in the 
test fi eld. This enables a simple com-
parison between SIVAT testing of the 
application software (without target 
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off-the-shelf HP workstation. By 
means of SIVAT, the generated C-code 
is fi rst automatically instrumented so that 
the analyses of the specifi ed functional-
ity can be performed by test scripts that 
t r igger  input  data  t ra jector ies . 
Furthermore, the resultant output signals  
are able to be compared to specifi ed 
expectations. 

The following types of  tests are sup-
ported by SIVAT:
· Static analysis with step-by-step 

modifi ed input data  
· Dynamic open-loop tests by 

scheduled input data trajectories
· Dynamic closed-loop tests by 

linking the generated code to a plant 
simulator code as used for the plant 
safety analysis 
The essential advantage for ensuring 

that the fi nal software quality is the same 
code that is intended for integration into 
the target system is also the object of 
the activities that validate the functional 

specifi cation.
Furthermore, by means of SIVAT, 

the behavior of the TELEPERM XS 
system, which is to be expected after 
fi nal integration, can already be assessed 
without the need for  the availability of the 
target system.

The transients used for validation 
will be selected as representatives for 
the range of applicable conditions with 
respect to safety and operational 
requirements. 

In order to validate in a fi rst step 
the specified functionality (functional 
validation), the automatic code may 
already be generated for a single-redun-
dancy input specifi cation. For such a 
single-redundancy input specification, 
the input signals may be specifi ed only 
as input types (e.g. coolant pressure, inlet 
and outlet temperature) without the need 
to clarify the redundancy, identifi cation 
code and marshalling of the physical 
input signals. 

1/3-Page Advertorial 
Advertising Sample
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Special Advertising Section

No Cost for a Basic Listing
The November-December 2012 
issue of Nuclear Plant Journal 
is the annual Product & Service 
Directory 2012, which will 
feature over 3,000 products and 
services. Up to fi ve (5) listings 
in the Products & Services 
section of the Directory are 
included cost-free. 

The cost for additional listings is $9.00 per listing. 
The company name, contact person, address phone 
and fax numbers, and e-mail and web site ad-
dresses are also included at no cost in the Suppliers 
section of the Directory. 
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