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From The Editors

Third infemptional Workshoo on ALARA

upqrads of the ACE On-Line nformgtion Syster;

tha saftware are fully compatible with iz older verdons.

New information Avgilable frorn ACEFAX

in s lssue of ‘Notes.”

Ratabais on e

may obtain them through ACE or ACEFAX.
Tasneam Khan, James Xie, Maria Beckman, and John Baum
ALARA Ceontet, Brookhaysh National Laboratory
Building 703M, Upton, NY 11973-5000

The hotel con accommodate a very large number of paricipa
availale at the lower conference room rate is limffed. A worksh
ing adueaotion credits for attendance at this workshop has been made to the Americon Academy of Health Prysics.

) - il Fower FIINTE:
We are about to publish volume b of NUREG/CR-4409, “Data

Plants,” which contains information from our two oldest and most importont databoses. The document should soon be ovallabie
through the National Techrical Information Center. it you wish to access documents in the report aven befora it s published. you

There are saveral iImportant developments to report on in fhis sue of ALARA Notes:

The agenda for the workshop & included in this volume of 'Notes'. Great interast is being shown in the workshop a8 avidenced
by the fina spaakers and the number of registered participants. Can you still register for the workshop? The onswer it Yes, Atthough
we prefer advance ragistration for effective planning. registration will remain open until May @, 1994, the first day of the workshop.
s, but wa urge you to act now since the number of reoms that are
op brochure with all the details is enclosed. A reguest for continu-

it is becoming Increcsingly dificult for new users of ACE to acguire PC Anywhera [l the communications software necesary to
log on to ACE. Moreover, the producer is about ta withdraw all support from the product. We wil therefore ba changing to a dif-
farent cornmunication software called CLOSEUP. This software is readily avollable and. uriike PC Anywhere Il the naw versions of

Wikh the rew software, you will find it ggnificantly ecsier Yo irstall and 1o log on o ACE. We have token this opportunity fo
moke ACE much faster and simpler to use. ACE s now mased on only four basic commands.  The new user manual i only four
pagas long. All the irstructions required to access and ratrieve information through ACE gre given in the manual. A copy of the
naw wser manual and Information on when the upgrade will go into affact is enclosed with this issue of 'Notes.”

Our ardine fax-on-demand service has become popular beyond all our axpactations, In the |ast few months there have been
1,050 calls on the system. The simplicity of pleking up the hondset of the fax mashine and dialing for the required information seems
to cppedl fo our usars, In response to your noeds, it was decided to add more infarmation to ACEFAX. We have added over 300
documents from the NEWS database and about 50 from the JOBS databasa, and have inchded sublect indices for several of our
databases 1o make Information searches aasier, We will continue to harsfor new dotabases to this system, add new subject in-
dicas, ond maintain ofl dotobases up-to-date as far a3 our limited resources parmit. A now list of documants on ACEFAX is Included

Basa on Dose Reduction Research Projects for Muclaar Power

Nuclear Plant Discharges Too Low to
Detect

The Atomic Energy Control Board's (AECE)
annual report was brought to the table in the
House of Commons in June, In it, Canada's nuclear
power reactors have been pronounced acceptably
safe by the regulatory authority. However, the re-
port notes there were 620 unusual events during
1992, of which 259 required a formal report to the
AECB. The report also points out that of about
7,015 nuclear generating station workers who were

exposed to radiation, none received a radiation dose
greater than the legal limit of 30 mSv in a three-
month period or 50 mSv per year. The average
dose per worker was 2.5 mSv.

Doses from discharges at all power plants were
found to be very low, They varied from 0.001 mSv/y
to 0.019 mSv/y for people living near the stations.
As of March 31, 1993, there were 3,743 licenses in
offect for the use of radicisotopes in medicine, re-
search, and industry. AECB inspectors carried out
3,207 inspections of licenses and identified 1,534
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major infractions that could have affected radiation
safety.

Inspectors undertook 106 investigations of un-
usual situations, issued three stop-work orders and
initiated & number of prosecutions. Eleven of them
were completed during 1992-93, of which nine were
successful, with one case against & company
pending.

Taken from, "Nuclear Plant Discharges Too
Low To Detect,” from AECB Reporter, Summer
1993, p.8. For detailed information and copies of
the AECB Annual Report 1992-93, contact AECB
(613/995-5894), Office of Public Information, P.O.
Box 1046, Ottawa, Ontario, K1P 5589, Canada.

Present and Future Safety Issues for
Electricité de France (EdF)

EdF has 54 PWR nuclear units in operation
with experience of more than 500 reactor-years. In
terms of collective exposure, the 1992 average
anpual dose was 2.36 man-Sv. An ALARA ap-
proach is being implemented in all plants to reduce
this to a value of around 1.5. A better value is ex-
pected for 1993.

During the past four years, there have been no
accidents in French nuclear power plants. EdF
realized that the best way to reach a high level of
safety is to analyze all gafety significant events in
operation, to find their root causes, and to take the
appropriate corrective measures.

In 1991, some corrosion on the vessel head pe-
netrations was discovered. This led to large-scale
actions—financially, technically, and in terms of hu-
man resources. The best experts were consulted.

In terms of management of the nuclear genera-
tion system, EdF's strategy has heen costly, par-
ticularly due to the loss of availability. But this
strategy--with management concentrating on
defense-in-depth (e.g., inspection, leak detection,
anti-ejection systems, repairs and replacements) re-
mains an exemplary one from a safety viewpoint.

Damage has also been encountered on steam
generator tube bundles, but EdF's surveillance poli-
cy has so far made it possible to avoid a tube rup-
ture. ANl their plants are equipped with a
nitrogen-16 leak detection system.

A first steam generator replacement took place
in 1990, and a second was carried out at the end of
1993. EdF also reassessed its replacement strategy
in 1992, with a view to increasing the quality of op-

¥
eration and achieving a high level of availability in
units fitted with new equipment.

Taken from, "Present and Future Safety Issues
for Electricité de France,” by P. Tanguy,
Engineering International. pp. 54-55, Dec. 1993.

Listening to Reactor Pressure at the
Boundaries for the Sounds of Cracks
and Leaks

Acoustic emission methods were first consid-
ered for continuous surveillance of reactor pressure
boundaries to detect cracking and/or coolant
leakage in about 1965. Alengthy U.S. research and
development program has provided the technology
and supporting documentation to make their appli-
cation a reality.

Acoustic emission (AE) enables the detdetion of
energy released as a crack grows in a solid material
or as a high-temperature, pressurized fluid leaks to
atmosphere through a crack. This is accomplished
by using highly sensitive, surface-mounted detec-
tors. It can: ‘

» Continuously survey location inaccessible during
reactor operation.

» Detect cracking as it occurs, providing real-time
indication of integrity degradation.

s Locate the site of cracking.

= Be interpreted to give an estimate of erack
growth rate.

The research program to produce the technolo-
gy was conceived in 1976 and continued for 15
years, Some major problems have been solved in-
cluding coolant flow noise, sensor longevity, long-
term service, identifying the AE gignal and inter-
preting data. As the final step in evolving new
technology and meking it useful to industry, ar-
rangements are being made to establish a commer-
cial gource to apply the technology on demand.

Taken from, “Listening to Reactor Pressure
Boundaries for The Sounds of Cracks and Leaks,”
by P.H. Hutton, Nuclear Engineering International,
pp. 38-40, Dec. 1993.

The Safety of French Pressurized
Water Reactors: A Regulator's
Perspective

Standardization is a key feature of France's
pressurized water reactors. For the safety
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authority, this egsential fact is the starting point for
all in-depth safety assessments.

One of the most important gafety issues is about
reactor pressure vessel head penetration cracking,
which were first observed in September 1991, and
were found to be due to a stress corrogion phenome-
non which affects the material (Alloy 600) from
which the penetrations are made.

By the end of 1992, out of 18 Teactors checked,
13 were shown to be affected, with 6% of the pe-
netrations showing the anomaly. The same anoma-
ly has since been observed on sister reactors built
elsewhere in the world. The cracking, in its current
form, does not compromise safety. Nonetheless, it
requires certain measures to be taken:

» Extended ingpections on the entire population of
plants.

» Temporary repairs as soon as cracks are
detected.

= Development of final solutions.

EdF has placed an order for 13 new vessel
heads fitted with penetrations made from an im-
proved material (Alloy ¢90) and is working to per-
fect a process to replace the affected penetrations.

The strategy put forward by EdF in response to
the three measures was examined at the beginning
of this year by DSIN (Direction de la Streté des In-
stallations Nucléaires) and its technical support
units. DSIN accepted it with the notable proviso
that the temporary Tepair criteria be strengthened.

Taken from, “Facing up to the Future: The
Safety of French Pressurized Water Reactors - A
Regulntor’s Perspective,” by A.C. Lacoste, Nuclear
Engineering International, pp. 51-63, Dec. 1993.

Options For Leak Detection

Early detection of leaks from the reactor coolant
pressure boundary is vital for reliable operation

and the prevention of accidents. Acoustic detection
methods ¢an help.

Several methods can be used to detect leaks in
the pressure boundary of nuclear reactors. The
most important sources of leaks in both PWRs and
BWRs are valves and pumps. Detection methods
and suceess rates vary with reactor type.

In the U.S., the improved acoustic leak detec-
tion technology has been applied to both PWRs and
BWRs. With this technology the pressure boundary
can be monitored continucusly by using acoustic
emission sensors placed on wave guides in direct

contact with reactor components, It has two great
advantages: it reacts to a ek immediately, and it
can be used to acquire quantitative information
about the leak. '

Industry practice has gshown that changes of
0.5-1.0 gal/min in water flow rate can readily be de-
tected in containment pumps by wmonitoring
changes in flow rate, pump water level, or operat-
ing frequency of pumps. If pumps and tanks used
to collect unidentified leakages and air cooler con-
densate were to include instrumentation to give an
alarm when normal flow rates increased by 0.5-1.0
gal/min, they would detect increases in leakage in
most cases.

Increased humidity in the atmosphere indicates
that water vapor has been released to the contain-
ment. Dewpoint measurements can be used to
monitor the Thumidity of the containment
atmosphere--a one degree increase in dew point is
well within the sensitivity range of available instru-
ments. The monitoring of humidity levels 18 most
useful as an alarm, or as an indirect indication of
change to alert an operator to a potential problem.
It is not necessary that all of the above-mentioned
jeakage detection methods or systems be used in a
specific nuclear power plant. The final choice of
detection methods should include enough different
gystems to ensure offective monitoring at times
when one type of detection gystem may be ineffec-
tive or inoperable

Taken frdm, nOonsidering Options for Leak
Detection,” by D. Kupperman, Nuclear Engineering
) pp. 41-42, Dec. 1993,

Good Experience From Operation Of
Replacement Steam Generators

Early results from the replacement steam gen-
eratars supplied by Framatome indicate that the re-
quired improvements in performance, flexihility of
operation, and better reliability and availability are
being obtained.

The first replacement steam generators were
designed with performance levels close to those of
the units they replaced and Alloy 600 thermally
treated tubing (600 TT) was still used. At the fime,
the main concern of the utilities was to try to elimi-
nate the consequences of the extensive degrada-
tions encountered with Alloy 600 mill annealed
tubing. '

One of the later design changes is to increase
reliability and availability. This requirement is met
by using Alloy 690 TT, which is immune from
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primary water stress corrosion cracking and which
provides high margins against secondary-side cor-
rosion phenomena even in polluted environments.
The first in-service inspection results show the lim-
ited operating experience has confirmed the excel-
lent resistance of Alloy 690 TT to corrosion
phenomena. No corrosion, fretting, or wear has
been reported so far.

Early operating experience with the Frama-
tome replacement steam generators has underlined
the importance of ensuring secondary side cleanli-
ness during the changeover. Particular care has
been taken to avoid any ingress of impurities into
the secondary side of the steam generator, when
maintenance work or medifications are performed
on the steam/water system during the replacement
operation,

Taken from, "Good Experience from Operation
of Replacement Steam Generators,” by J.F. Billoue,

Nuclear Engineering International, pp. 36-37, Dec.
1993.

Remote Handling Equipment Aids
Bruce Nuclear Power Station

Specially designed tool carriers and work ta-
bles, positioned in shielding cabinets against each
reactor face, are being used in the latest retubing of
CANDU reactors.

The CANDU reactor is built for on-line refuel-
ing. The calandria encloses some 480 horizontal
pressure tubes arranged in an approximately oce-
tagonal matrix. The fueling machines access both
ends of these pressure tubes to insert and remove
fuel bundles while the reactor is on-line.

The tubes must be replaced about every 15
years due to their elongation under the high neun-
tron flux. Numet Engirieering has designed and
manufactured retubing tool carriers (RTCs) and
work tables for the retubing of the CANDUs at
Bruce, which can be operated either manually at
the reactor face or remotely,

The RTCe are six-axis, pantry-type cranes
which are mounted on the shielding cabinet. They
are designed to transport and manipulate irra-
diated and non-irradiated reactor components,
tools, and equipment, both within the sghielding
cabinet and between the reactor face and other
equipment on the reactor vault floor., Combined
with the vertical travel of the shielding cabinet,
each RTC can access all fuel channels on its reactor
face, They are normally operated locally by an op-
erator or remotely via a local hrea network.

Work tables are multi-axis motorized lift tables,
which drive along rails installed in the floor of the
shielding. They support, position, insert, and re-
move tools and equipment during removal and in-
stallation phases of retubing, The work table can
be also be operated either remotely or locally.

The remote and local contro] of both RTCs and
work tables greatly reduce man-rem by enabling a
tool automatically to locate itself with reactor
compaonents.

Taken from, "Remote Handling Equipment
Aids Bruce,” by (.8, Crawford, Nuclear Engineer-
ing International, pp. 33-34, Dec. 1993.

EPRI's Low Level Waste, Chemistry
and Radiation Control Program

The Low Lavel Waste (LLW), Chemistry and
ERadiation Control Program is a new business ele-
ment formed by EPRI's (Electric Power Research
Institute) Nuclear Power Division to help member
utilities manage low level radioactive waste, opti-
mize water chemistry, and control radiation expo-
sures a8 A means of reducing operation and
maintenance costs. The primary audience of the
program's activities will be utility radiation protec-
tion, chemistry, and LLW managers.

The future unavailability of LLW disposal sites,
the rising incidence of stress corrosion cracking in
reactor systems, and tightening exposure limits
present triple challenges to utility staff, made more
crucial by the need to reduce costs, This program
provides the cost-effective technology essential to
meet these challenges, In recent years, the pro-
gram staff have worked closely with their utility
counterparts to develop improved techniques, field
tast them at lead plants and assiat other plants in
utilizing the demonstrated technology. Over half
the funds for this work are investments by member
utilities over and above their EPRI membership
dues. Typically, the base program budget funds the
research and develspment phase, and the addition-
al funding, either ¢co-funding or tailored collabora-
tion, underwrites first-of-a-kind demonstrations.

Taken from, "Introduction of LLW, Chemisiry
and Radiation Control Program,” by Chris Wood;
EPRI LLW, Chemistry, and Radiation Control
News, p.1, Dec. 1993. For further information, con-
tact Chris Wood, 415/856-2379, Electric Power Re-
search Institute, 3412 Hillview Avenue, Palo Alto,
CA 94303,
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European Utility Requirements for the
Next Generation of Nuclear Plant

European utilities are keeping an open mind on
their-options for the next gemeration of nuclear
plant, Designs under consideration include PWRs
and BWRs with both evolutionary and passive fea-
tures. However, the main European initiative has
been the EPR (European PWR), which is being de-
veloped jointly by NRI (Siemene/Framatome) in col-
laboration with EJF and a group of German
utilities. The development of the design by NRI is
being paralleled by a close collaboration between
the German and French licensing authorities and
the development of a set of requirements by the
European utilities. The utilities are giving initial
priority to generic requirements for PWRs and spe-
cific reguirements for the EPR. In order to decou-
ple the design process from variations hetween sites
with respect to the distance of the nearest popula-
tion to the reactor, and in the dose take-up path-
ways, EUR (European Atomic Energy Community)
set radiological targets for normal operation in term
of discharge rather than doses. The targets are set
at levels that are stringent, but judged to be achiev-
able on the basis of experience with the best cur-
rent plants. The collective operator dose target is
0.7 man-Sv per GW-year. Design measures, choice
of material and operating procedures are specified
to ensure that operator doses are ALARA (As Low
As Reaszonably Achievable),

Taken from, "The European Utility Require-
ments for The Next Generation of Nuclear Plant,”
by J.A. Board, ) 1 i
pp. 37-40, Nov. 1993,

New Steam Generators For Doel 3

Belgium's first steam generator replacement
was completed in September. Electrabel's Doel 3
plant received three new steam generators in an
outage lasting 96 days.

The replacement was carried out by Belgatom
as part of an outage that also included:

*» Ten yearly inspection of the reactor vessel and
internals.

» Modifications arising from the first 10 years
safety reassessment of the plant, including re-
cabling of elactrical penetrations, upgrade of
safety injection systems and containment spray
piping, etc.

» Replacement of the process computer.
4

« Maintenance of pumps.

= Replacement of reactor coolant pump snubbers.

The outage was planned on-line hour-by-hour,
and workers from Belgatom, Eletrabel, and subcon-
tractor Siemens received a combined radiation dose
of 1.96 Sv.

Installation of the new steam generators will
also enable the plant to be uprated by 10% from its
current 945 MWe,

Taken from, " New Steam (enerators for Doel
3" Nuclegr Engineering International, p.3, Nov.

1993.

Worker Protection during
Contaminated Concrete and Steel
Remediation

Concrete and steel are primary structural ele-
ments in nuclear facilities and industrial plants
where hazardous radioactive materials and toxic
chemicals are present. Although often covered with
gpecial protective coating, both the coatings and
conerete of walls, floors, and structures become con-
taminated to some extent during their services life.
This contamination can extend from fractions of an
inch to severa] inches into the porous concrete, de-
pending on the integrity of coatings and service
conditions encountered.

Various chemical wash methods, wet and dry
abrasive blasting techniques, and surface scarifica-
tion processes have been applied for concrete and
steel decontamination. During these decontamina-
tion operations, workers are required to wear
burdensome protective clothing and respirators to
protect themselves against harmful radioactive and
chemical contamination. While in this protective
clothing, worker's production rates dramatically de-
crease while fatigue, heat stress and risk potential
increase. Due to the large volume of concrete and
steel decontamination work to be completed at the
Savannah River Site, the Westinghouse Savannsh
River Company (WSRC) implemented engineering
controls that eould reduce - or even eliminate - ex-
cessive worker protective gear while, at the same
time, promote safe and aggressive production,

Taken from, "Engineering Considerations for
the Needlegun with Local Exhaust,” by S. Lefkowitz
and G. Harris. For further information, contact
George E. Harris, Pentek Inc., 1026 Fourth Ave.,
Corapolis, PA 15108-1659.

A
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More Circumferential Cracking
Indications Found in Ringhals 2
Upper Head

Circumferential defect indications were recent-
ly found at nearly every upper vessel head penetra-
tion of the Ringhals 2 PWR. By using a new type of
miniature ultrasonic probe, the new type of circum-
ferential indications have been found between the
penetrations and the welds which join them to the
head. They are probably small fabrication defects
arising from localized lack of fusion. They are
thought unlikely to be large enough to rose major
integrity problems. Analysis is still underway.

Taken from, "More Circumferential Cracking
Indications Found in Ringhals 2 Upper Head," Nu-
clear Engineering International, p. 2, Nov. 1993.

A Record-Breaking SG Replacement

Thirteen months of planning enabled replace-
ment of steam generator at Beaznau to break all
speed records.

Originally, the plan waa to replace only the low-
er part of the steam generator. However, two stu-
dies carried out by Westinghouse and Sulzer, and
evaluated by NOK (Nordostschweizerische Kraft-
werk), came out strongly in faver of complete re-
placement with new steam generators, and NOK
decided that this was a better option,

Contracts for the replacement wera placed in
August 1990. A project term was set up at the be-
ginning of 1992. The group carried out 13 months
of detailed planning and the plant cutage began on
1 April with the replacement itself began on 12
April. Originally it was planned to take 46 days,
but the tight scheduling enabled the replacement
consortium to reduce time to 44 days. The primary
and secondary circuits were handed back to NOK
for pressure testing on 26 May.

Taken from, "Picture This: a Record-Breaking
Replacement,” Nuclear Engineering International,
pp. 22-24, Nov. 1993.

Neutron Detectors

BTI Bubble Technology Industries developed
two new neutron detectors devices. They are neu-
tron detectors BD 100R O/F and BD 100R PND.
They provide reusable, passive integrating dosime-
ter that allows instant, visible detection of neutron
radiation. These detectors can be reset using a in-

tegral recompression device and ecan be reused for
up to three months when reset daily.

They can be used under water with no effect on
performance. They offer dose range twa orders of
magnitude more sensitive than any other commer-
cial neutron dosimeter (<1 uSv) and has a flat ener-
gy response from about 200 keV to 14 MeV.

The BD 100R PND is now temperature compen-
sated. The operation of the device is identical to
the BD 100R O/F which has already gained accep-
tance in many areas of applications.

For further information, contact Dosimetry Ser-
vice, 800/666-4552, 2501 Barrington Road, Hof-
fman Estates, IL 60185-7372,

’

: Certain devices that appear
to be particularly useful are sometimes mentioned
for readers’ information in ALARA Notes. Howev-
er, this does not imply an endorsement of these
products.]

An Electronic Personal Dosimeter
System

Siemens developed a Electronic Personal Do-
simeter System (EPD) recently. The EPD detects
X.ray, beta, and gamma with a dose equivalent
range of 0.1 mrem to 1,000 rem. It meets applicable
DOE/RH-0027 and ANSI N13.11 requirements and
is designed to be used for the dose of ordinary
alarming dosimeters. It also features a unique per-
sonal computer linkage system which lets you track
and record readings in your own database for im-
mediate analysis and review,

For further information, contact Siemens Gam-
masonics Inc, 800/666-4552, Dosimeter Service,
2501 Barrington Bd, Hoffman Estates, IL 60195.

[EDITORS' Note: Certain devices that appear
to be particularly useful are sometimes mentioned
for readers’ information in ALARA Notes. Howev-
er, this does not imply an endorsement of these
products.]

Scaffolding Management for Waste
and Dose Minimization

Scaffolding is an integral part of most power
plant cutages and is required to provide access to
areas that are not at convenient elevations for
maintenance activities. The use of seaffolding in
support medification and preventative maintenance
activities for nuclear power plant ¢an result in a
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number of burdens to site resources. Plants can
choose either own seaffolding or rent when needed.

If it is rented, then health physics or decon is
required to clean the scaffolding prior to returning
it to the rental agency. If the scaffolding cannot be
cleaned, then it must be bought and stored in a con-
trolled area storage or disposed of as radwaste.
This required capital expenditure to purchase the
scaffolding, on top of the rental fees paid, when it
would have been cheaper to have bought the scaf-
folding in the first place. Controlled area storage is
not easily available at most plant, and the costs of
radwaste disposal have skyrocketed.

If a plant decides to own scaffolding, the same
inventory management, decontamination, storage,
and radwaste issues must be dealt with. In addi-
tion, both rental and ownership options result in
dose management issues that should not be
overlooked.

In response to similar situations at numerous
other nuclear plants, the concept of scaffolding
management for contaminated materials was intro-
duced by Quadrex in 1986. The program creates a
pool of scaffolding which ¢can be accessed by utili-
ties. The 20-acre Recycle Center site in Oak Ridge,
Tennessee, includes substantial areas dedicated to
managing over 1.2 million pounds of scaffolding,
Thirty-seven nuclear plants are regular users of or
have used the scaffolding management program,
The economies of scale associated with this large
program allow for quick turnaround and customiza-
tion to support atation needs. Utilities can order
only what they need, and the scaffolding arrives
containerized and segregated in order to best sup-
port erection sequencing. Once the outage is over,
materials are rapidly removed and loaded into the
vans in no particular order and shipped to the ven-
dor, On arrival, they are off-loaded, inspected, de-
contaminated, refurbizhed, coated, color-coded by
length, and prepared for the next use. All knuckle-
tightening bolts are manually run-out and thread-
chased to ensure rapid erection. Poles are shipped
on roller carts for ease of moving to erection areas.

At a recent outage, the utility tracked erection
time and personnel exposure. Compared to in-
house scaffolding management, thia program al-
lowed scaffolding erection in half the time and at 20
percent savings in dose,

Based on this program, the cost associated with
health physics and security monitoring of controlled
scaffold storage have been ¢liminated, and the capi-
tal costs associated with purchasing new scaffolding
has been eliminated. In addition, radwaste vol-
umes and personnel exposure were greatly reduced.

Taken from, "Séaﬁ‘blding Management for
Waste and Dose Minimization,” by Frank J. Svetko-
vich and Michael 8. McGough, Nuclear Plant Jour-
nal, September-October 1993, pp.54-56. For further
information, contact Michael 8. McGough,
904 /373-6086, Quadrex Corp., 1940 NW 76th Place,
Gainesville, FL 32606.

Reactor Vessel Stuck Stud Removal
and Stud Hole Repair

Each removal and replacement of a reactor ves-
sal (RV) head for 8 PWR means the removal and re-
placement of up to 60 reactor vessel studs, During
the removing procedure a lot. of factors can result in
conditions that will cause 'a stud to seize in place
and become impossible to withdraw by normal re-
moval techniques.

Different tools and fiald methods have been uti-
lized for removing seized RV studs. Of the methods
available for removing seized studs, the boring and
whirling unit, is capable of quick turnaround with
anssured success,

In late 1992, as part of the second refueling out-
age activities for Unit 1, Comanche Peak sought to
remove one seized stud, At the same time, ag part
of the start-up activities for unit 2, the utility
wanted to conduct stud hole video inspection and
stud hole thread repair as well as remove a stud
that had seized during hot functional testing.

The length of the task was an important consid-
eration. The removal of the stuck stud in Unit 1
was scheduled to be completed between fuel off-load
and fuel reload. The unit 2 tasks needed not to
delay start-up schedules. Also, ALARA concerns re-
guired that the Unit 1 work be performed as quick-
ly as pessible. TU Electric designed and installed a
reactor vessel plug to minimize radiation exposure.
Nevertheless, radiation fields in the vicinity of the
Unit 1 stuck stud were expected to be on the order
of 1 mS8v (100 mrem) per hour, since the reactor up-
per internals are stored on the cavity floor at the
vessel flange level during refueling at Comanche
Peak. For these reasons and because earlier at-
tempts to remove the Unit 1 stuck stud using other
methods had proved unsuccessful, the boring and
whirling unit offered the best opportunity for
achieving the task objectives. Work began inside
the uncontaminated Unit 2 containment. Since the
ingpection and repair equipment was contaminated,
it was necessary to take extra precautions in estab-
lishing a radiation contral area (RCA) around the
work area. Once the PCA was set up, equipment
was moved into place,
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When the work in Unit 2 was finished, the tool-
ing and equipment were moved to Unit 1 to remove
the other seized stud. Radiological surveys indi-
cated radiation fields much higher than antici-
pated. Even with the reactor vessel plug in place
and extensive temporary shielding between the
reactor vessel and the upper internals, radiation
ficlds ranged from 1.5 to 2 mSv (150 to 200 mrem)
per hour in the cavity close to the stuck stud. Per-
forming the work operations quickly became even
more significant in order to minimize personnel
EXposures.

The boring and whirling unit proved to be a
prudent means for achieving the task objectives
The stud removal for each unit was completed in
just over one work shift. The sleeving operations
were each completed in less than two work shifts.
As far ag radiation exposure is concerned, the Unit
1 stud removal resulted in less than half the total
person-rem than would be expected using conven-
tional technigues.

Time is an ever important factor in decisions re-
garding means and methods for accomplishing out-
age activities, hoth from a schedule and ALARA
perspective, With stuck reactor vessel studs occur-
ring more frequently, the boring and whirling unit
provides a means of ensuring schedules are main-
tained and radiation exposure i kept to the lowest
level.

Taken from, "Reactor Vessel Stuck Stud Re-
moval and Stud Hole Repair,” by Brain C. Elliott,
Nuclear Plant Journal, September-October 1993,
pp. 54-57. For further information, contact Brain
Elliott, 804/385-2336, B&W Nuclear Technologies,
3315 Old Forest Road, P.Q, Box 10935, Lynchburg,
Virginia 24506-0935

Refurbishing Rather than Replacing
Reactor Coolant Pump Motors

Reactor coolant pump motors are large, com-
plex, expansive, and eritical components, requiring
about two years lead time to preduce. Their failure
can result in unplanned outages and significant re-
placement costs. Quadrex Motor Service Center
provides an alternative to burial and replacement
of failed contaminated motors, and to attempts to
refurbish on-site in facilities ill-suited to such com-
plex tasks.

Corrective or preventive maintenance work on
radioactively contaminated electric motors done
within the constraing of outage schedules at nu-
clear installations presents umique challenges. At
substantial ¢cost, some stations keep spare motors to

|

usae if failures occur. Without spares, unscheduled
motor maintenance, a forced outage due to motor
failure or replacement ¢an result in an inconve-
nient and expensive rush. If spares are available,
contaminated motor repairs ¢an be carried out at a
more leisurely pace, either at the plant site or at a
motor repair shop licensed for radicactive materi-
als. Alternatively, the motors can be decontami-
nated and shipped to an unlicensed facility for
repair.

The benefits of using a dedicated motor service
facility are demonstrated by recent experience with
the Quadrex Motor Service Center, which has 9,500
square feet dedicated to RCP motor work and is
segregated into the work aréas.

The building has two levels. One area, served
by a 60-ton bridge erane, is high enough to remove
the rotor during disassembly. The rest of the build-
ing is used for processing each of the motor parts as
required for refurbishment. This area is served by
a 15-ton bridge crane. The entire building is main-
tained at a negative pressure for contamination
control and is segmented to minimize cross-
contamination when working with more than cne
motor. Refurbishing North Anna's RCP motors is a
five-step process: preparation; disassembly and in-
spection; repairs and modifications; reassembly and
testing; and return to service.

Parts and components removed from the motor
are cleaned and decontaminated following inspec-
tion. Except for special cases, to perform repairs,
for exampla, decontamination is done for personnel
exposure control or to reduce the potential for
gspread of contamination, and not to achieve a free-
release condition. For the North Anna motor, wipe-
down by hand was sufficient in most cases. The ro-
tor was steam-cleaned to limit potential airborne
contamination during the no-load test. Steam
cleaning was followed by oven dry-out to assure
complete moisture removal.

The most significant of the lessons learned was
that stator destacking was required to rewind. The
original plan was to decontaminate the stator core
following winding removal, rework the core iron as
necessary, and then rewind. Stator core destacking
was a contingency task intended to be performed
only if difficulties were encountered during decon-
tamination or if the core could not pass a core loss
test. Sinee replating and restacking, the stator core
is expected to improve itz performance, and since
contamination levels should not be significantly dif-
ferent for the next motors, the refurbishment pro-
cess for subsequent motors has been modified to
proceed directly to destacking,
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Taken from, "Refurbishing Rather than Replac-
ing Reactor Coolant Pump Motors, " by J.A. DeMar-
co, M.S. McGough, W.E. Mendez, and D.W. Heyer,
Nuclear Engineering International, October 1993,
pp. 38-40,

Qervice Water Restoration at North
Anna

Most of the pipes of North Anna's service water
system (SWS) are corroding, but they are encased
in concrete or buried, making access difficult. Vir-
ginia Power has had to devise a way of remediating
the piping before wall thickness falls below allow-
able limits,

Since the plant was built in the 1970s, the car-
bon steel piping of the SWS has corroded and suf-
fared wall loss because the bacteria in the water
promote aggressive corrosion of carbon steel materi-
als, From 1982 to 1992, much of this piping was
replaced with stainless steel, with good operational
performance. However, the large-diameter un-
coated piping continues to corrode. Compared dif-
ferent kinds of solution from both technical and cost
standpoints, in-situ pipe refurbishment emerged as
the only way.

The solution consisted of three measures:

1) Enhanced chemical treatment of the service
water reservoir to control the bacteria in the
ByStem.

92) A comprehensive cleaning, repair, and coat-
ing program for 580m of concrete-encased 0.61m
piping.

3) A replacement program for 91m of direct bu-
ried 0.61m piping.

The repair process for the concrete-encased sec-
tions consisted of four steps:

1) Initial grit blast cleaning of the pipe interior
to remove corrosion products.

2) Engineering inspection of the cleaned sur-
face to identify any areas required weld repair.

3) Weld repair.

4) Application of a two-coat 100% golids epoxy
coating system. Approximately 240m of concrete-
encased piping were restored in this manner.

When the project is completed in 1996, more
than 840m of 0.61m diameter piping will have been
coated internally.

Taken from, "Service Water System Restoration
at North Anna,” by Mark D. Sartain, Nuclear Engi-
negring International, October 1993, pp. 34-36.

The author iz with Virginia Power, P.O. Box 2666,
One James River Plaza, Richmond, VA 23261,
UVSA.

Planning SG Replacement Pays Off for
North Anna

Virginia power replaced the steam generator at
North Anna unit 1 in 51 days and 30% under bud-
get. They did it with careful planning and team
work.

During the initial planning, Virginia Power had
to decided to replace the bottom half encompassing
the tube bundle. The utility also decided to rely on
the two-cut strategy which was one cut on each
reactor coolant loop at the'elbow to nozzle joint. A
like-for-like replacement steam generator was cho-
sen as it would adequately support continued op-
eration of the station and could be done under
Nuclear Regulatory Commission requiremehts.

During the outage personal exposure needed to
be kept as low as reasonably achievable (ALARA).
Project exposura goals were set at 500 person-rem
and the limit to the number of warkers being acci-
dentally contaminated was set at 110.

The project very successfully exceeded its goals.
The total project exposure was 240 person-rem, less
than 50% of the 500 person-rem target. Personal
contamination events were held to 67, out of a tar-
get of 110.

The restart was accomplished without incident,
and except for slightly longer than normal chemis-
try and calibration holds at intermediate power lev-
als, proceeded normally to 100% power, Tha new
steam generators are performing satisfactorily.

Taken from, “Planning Pays Off for North An-
na,” by Leslie L. Spain, Nuclear Engineering In-
ternational, October 1993, pp. 30-33. The author iz
with Virginia Power, Innsbruck Technical Center,
5000 Dominion Boulevard, Glen Allen, VA 23060,
USA.

Lasers Make Light Work of Sleeving

Laser welded sleeving was performed for the
first time in the United States in April 1992, fol-
iowed by a larger campaign in October 1992 These
successful projects, as well as demonstrating the
field hardiness of the laser equipment, showed that
laser sleeving offers a degree of process control not
found with other methods and produces welds that
can be fully inspected by ultrasonics. A further ap-
plication is expected in March 1994.
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The use of laser welding for sleeve installation
promises several advantages over current methods,
which include the mechanical or hybrid expansion
joint, tungsten inert gas welding, and explosive
welding processes. Some of the advantages of laser
welding are:

= It provides a hermetic seal.

« It addresses primary water stress corrosion
cracking (PWSCC) as well as outer diameter
stress corrosion cracking (ODSCC) mechanisms.

» Ii is insensitive to secondary side condition such
as moisture and surface emissivity.

- It is tolerant of field variability in sleeveftube
fit-up.

« The focused application of energy results in
smaller heat affected zone, lower heat input
compared with current fusion welding methods,
less distortion, and greater control of weld
quality.

= The gradual sleeve hydraulic expansion process
minimizes parent tube distortion.

= Repair welds can be made using the same process
parameters as the initial weld.

The succeseful field implementation of laser
welded sleeving has proven the feasibility of the
process for repairing steam generator tubes and en-
hancing plant performance.

Taken from, "Lasers Make Light Work of Sleev-
ing,” by Bala R. Nair, Nuclear Engineering Internd-
tiongl, October 1993, pp. 26-30. The author is
Manager, Advanced Technology Development, Nu-
clear Services Division, Westinghouse Electric Cor-
poration, P.O. Box 158, Madison, PA 15663-0158.

Japanese Wrestle with Tube Problems

Japan's first PWR, Mihama 1, was cormmis-
gioned in 1970 and soon suffered steam generator
tubing problems. Since then, the industry has had
to deal with a variety of tube degradation problem
culminating in February 1991 with the country's
first steam generator tube rupture. This was at Mi-
hama 2, where Japan's first steam generator re-
placement project is now underway. Maintaining
the integrity of steam generator tubing is today the
most important factor in assuring plant reliability
and safety in Japan. The technical standard set
down in Japan requires that if a tube defect is
found, the plant should not be operated. Therefore,
all tubes are plugged or repaired by sleeving, In

the early years, explnsi\;a plug and welding plug
techniques were used for repair. Since 1081, me-
chanical plugging has been used in order to reduce
the amount of radiation as well as working hours.
From 1989, plugs of Alloy 690 have been used in or-
der to reduce the sensitivity to stress corrosion
cracking of mechanical plugs.

In 1980, sleeving instead of plugging was first
applied in order to avoid a reduction of allowable
plugging margin of steam generator. At first, the
welding sleeve was used, and then the mechanical
gleeve was employed, with which repair work is
easier. Since 1984, brazing sleeves were used to re-
pair the intergranular attack occurring in the tube
support plate crevice. Laser welding of sleeves was
put into use in 1989,

Tp maintain and enhance the integrity of steam
generator tubing, national and joint research proj-
ects are being carried out by utilities and manufac-
turers. Their investigations cover the following
area:

= IGA (intergranular attack) of Alloy 600.

« Chemical substances which affect the sensitivity
to IGA.

» Concentration and precipitation behavior of trace
impurities in water.

s The effact of various oxides on the electric poten-
tial of Alloy 600 in alkaline.

= Development of slesving techniques.

» Verification of effectiveness of IGA prevention
measures.

» Chemical cleaning of the steam generator
secondary side.

Although various techniques have been applied,
IGA has not yet been arrested completaly, and re-
mains the gravest threat to steam generators in Ja-
pan. That is why Japan's first steam generator
replacement project is now underway.

Taken from, ‘Japanese Wrestle with Tube
Problems,” by Seiji Yashima, Nuclear Engineering
Internationgl, pp. 23-26, October 1993. The author
is Executive Director of Japan Power Engineering
and Inspection Corp., Akasaka 1-chome, Minato-ku,
Tokyo 107, Japan.
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Paving the Way for Full System
Decontamination with the Fuel In

The Indian Point 2 (IP2) full-system decontami-
nation will be done with the fuel removed, Was-
tinghouse developed a program which involves the
chemical decontamination of actual fuel assemblies
in a specialized canister with the same dilute
chemical solvent parameters as were employed in
the full-RCS (reactor coolant system) qualification
program,

To take account of current peneration fuel and
future generation fuel designs, one assembly of
Vantage 5 and one assembly of Vantage-Plus type
wera exposed to CAN-DEREM solvents and one as-
sembly each was exposed to LOMI solvents.

The two Vantage-Plus and twice-burned Van-
tage 5 assemblies were decontaminated and exten-
sive TV visual and eddy current cladding oxide
thickness inspections were performed before and af-
ter exposure to solvents with the same inspections
planned after full cycle operation. Preliminary data
gshows no significant cladding corrogion perform-
ance differences between any of the assemblies.
High-magnification TV visual examination of the
grids, grid springs, and assembly nozzles, and hold
downsprings show no adverse effects.

A number of decontamination process applica-
tion anomalies were observed. These anomalies re-
sulted in recommendations for further study.

Taken from, "Paving the Way for Full System
Decon with the Fuel In,"” by R.8. Miller, P.E. Miller
and D.R.. Peffer,_EPRI Radiation Conirol News.
No. 18, August 1993, p.3. (Electric Power Research
Institute, 3412 Hillview Avenue, Palo Alto, CA
94303)

Developing the Reactor Operating
Procedures for Full-System
Decontamination

The objective of the EPRI reactor decontamina-
tion procedures development program was to devel-
op the engineering evaluations, and procedures for
the first U.S. full-RCS (reactor coolant system)
chemical decontamination at IP2 (Indian Peint 2).

Tha following information needs to be provided
while preparing the procedures:

» Identify the various plant modifications and de-
contamination process system interfaces that are
required to maintain the decontamination operat-

ing conditions and t& preserve materials exposed
to decontamination solvents.

* Identify operational and design requirement for
off-normal NS88 (nuclear steam supply system)
operations associate with the decontamination
process, tequired interface between NSSS and
the decon process system, temporary NS85 modi-
fications, and the methodology for handling lig-
uid waste volumes generated.

Westinghouse is also addressing the NS&S
equipment and material concerns. The contractual
work scope ineludes additional engineering evalu-
ations, analysis, pre- and post-decontamination
equipment testing, maintenance and inspection
procedures, and the design and manufacture of a
shield storage tank that will permit the removal of
gpecific NSSS components prior to the start of the
full-RCS chemical decontamination operation,

Taken from, "Developing the Reactor dperatmg
Procedures,” by T. Bengel, EPRI Radiation Control
News, No. 18, August 1993, p.3. (Electric Power Re-
search Institute, 3412 Hillview Avenue, Palo Alto,
CA 94303).

Laying the Foundations for the Field
Implementation of Full System
Decontamination

Pacific Nuclear has turnkey responsibility for
all engineering, equipment, construction, process-
ing and waste processing services during the full
reactor coolant system (RCS) decontamination at
Indian Point 2 (IP2),

Installation of the decon equipment and tie-in
to the plant RCA will require engineering and field
implementation of several plant modificationes.

The IP2 effort requires engineering and fabrica-
tion of decontamination process equipment, ion-
exchange and resin storage capacity, a transfer
module for chemical mix and injection and spent
resin processing. A computerized control system
for remote operation is also being designed. A pre-
shipment test program will be conducted to simu-
late key decon and waste processing operations.
Once the laydown areas and other site preparations
are completed, the system will be installed and
tested at IP2.

After the outage has started and fuel has been
removed, a tie-in spool with a flow control valve in
the RHR system will be installed. Flow will be di-
verted through this temporary spool piece to the
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decon system and then returned through the same
spool piece.

A 6-day schedule for implementation of the de-
con process has been established. CAN-DEREM
and AP (access permit) alternated during the decon
Process.

Spent resin will be dried and stored at a tempo-
rary on-site storage location. High integrity con-
tainers will be supplied with optional mixing blades
for solidifying if required.

Plant restoration will be performed to support
the plant outage schedule. Restoration will include
replacement/removal of the temporary modifica-
tions. The decon process equipment will be demobi-
lized after resin processing has been completed.

A final report will be prepared and isgued de-
scribing the result of the decontamination process.

Taken from, "Laying the Foundations for the
Field Implementation," by John Sheffield, EFRI
Radiation Control News, No. 18, August 1993, p.2.
(Electric Power Research Institute, 3412 Hillview
Avenue, Palo Alto, CA 94303).

Preparing for Full System
Decontamination at Indian Point 2:

¥

last for 5 operating cycles, or at IP2, about 10 years.
Potential exposure savings were then calculated for
a range of plants, The exposure that could be
avoided over 5 operating cycles ranged from 1,000
rem to 3,500 rem.

The measured recontamination rates of pre-
viously decontaminated subsystems are well below
what had been projected in the full-system decon-
tamination report. Two factors could be that IP2
has maintained the higher pH values recommended
for the RCS and has worked to replace cobalt
sources in the equipment,

If the recontamination rates were to continue at
the low levels, the radiation levels may never re-
turn to the original levels and the exposure saved
could be even greater than originally estimated. At
minimum, this indicates that the recontamination
rates were not overly optimistic. Data will be col-
lected and presented as they bacome availablé,

Taken from, "Preparing for Full System Decon-
tamination at IP2 - A Utility Perspective,” by Jack
Parry, EPRI Radiation Control News, No. 18, Au-
gust 1993, p.2. (Electric Power Research Institute,
3419 Hillview Avenue, Palo Alto, CA 94303). The
author is with Consolidated Edison Co. of New
York, Indian Point NPP, Broadway and Bleakley
Avenue, Buchanan, NY 10511, USA

Utility Perspective
The first U.S. full-system decontamination 18  The Road to Full RCS
scheduled for 1995 at Con Ed's Indian Point 2 Decontamination

plant. Radiation fields at the plant have increased
. to & point where they are above the industry aver-
age. Numerous efforts to address the radiation ex-
posure have not yielded the desired results.

In 1988, Con Ed, EPRI, ESEERCO, and nine
other utilities began a qualification program for the
chemical decontamination of the entire RCS of a
Westinghouse PWR. This qualification program
was successfully completed in 1991. The LOMI and
CAN-DEREM processes, with an alkaline perman-
ganate (AP) conditioning step, were qualified for
use as long as the fuel was removed.

Before and after radiation surveys will be taken
at about 50 points in the plant to determine the ef-
fectiveness of the decon, The final decontamination
factor (DF) will simply be the average over the indi-
vidual points. A DF between 4 and 6 will meet the
contractual obligations,

In the qualification program, Westinghouse
tried to estimate the recontamination rates based
on industry experience and computer analysis. The
result indicates a full-system decontamination

would achieve a DF of 5 and that the henefit would

In controlling radiation exposures in the future,
reducing out-of core radiation fields by chemical de-
contamination offers the best chance of continuing
the downward trend in exposures.

Decontamination technology is cost-effective,
based on applications of the LOMI decontamination
process. Decon outages are shorter, MaANpoOwWer re-
quirements are reduced, and work quality is im-
proved,  Utilities estimate savings of 13,000
person-rem from 27 applications.

Full-system decontamination offers several im-
portant advantages: lower background fields, more
effective decontamination, and reduced Teconta-
mination rates. A full-system decontamination
demonstration will be carried out at Indian Point 2
station in 1995 with the fuel removed, but sigmfi-
cant advantages could be achieved in terms of eriti-
cal path time and even lower recontamination rates
with fuel in place.

Full-system decontamination for BWRs could be
economically attractive for removing deposita in the
lower parts of the BWR cores t0 aid

———
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inspection/repair or to remove radioactive material
that could be redistributed to out-of-core areas on
switching to HWC.

The LOMI process has already been tested suc-
cessfully on BWR fuel, but far more radioactive ma-
terial was removed than anticipated, thus reducing
the probability of future applications. Development
of the ELOMIX electrochemienl ion exchange pro-
cess is continuing and this could well change the
economics of all decontamination applications in
the future. Into the application phase, much of the
emphasis in the past has been to show that no cor-
rosion damage will occur from the decontamination
solvents, The U.8. industry has successfully com-
pleted that phase with AP/CAN-DEREM and
AP/LOMI qualified for PWKs and LOMI for BWRs.
The emphasis is now on the practical aspects of ap-
plication and improving cost effectiveness.

Taken from, "“The Road to Full RCS Decon-
tamination,” by Chris Wood, 1i1e] .
trol News, No. 18, August 1993, p.1, For further
information, contact Chris Wood, 415/855-2378,
Electric Power Research Institute, 3412 Hillview
Avenue, Palo Alto, CA 94303,

Chemical Decontamination Workshop

An EPRI workshop on chemical decontamina-
tion was held in Charlotte, North Carolina, on June
8-9, 1993.

Utilities face the triple challenges of increasing
requirements for repair and inspection work, the
need to control operations and maintenance, costs
and more restrictive radiation exposure limits. The
theme of the workshop was the role of decontami-
nation technology in meeting these challenges.

Decontamination vendors reported on wutility
decontamination carried out since the last work-
shop in 1991, U.S. vendors reported the result of
30 decontamination applications worldwide, with a
gimilar number being reported by European and
Canadian organizations, This indicate a significant
increase in decontamination activities in the past
24 months.

Utility experience and lessons learned were dis-
cussed in the next session. Generally high decon-
tamination factors were reported, but the
importance of thorough preplanning and flexibility
in procedures to respond to unanticipated results
were stressed, as at previous workshops. With in-
creasing complexity in water chemistry, particular-
ly in BWRs, the desirability of artifact testing
before the decontamination of high hydrogen

injection rates coupled,with zinc injection in BWRs
might produces the effectiveness of subsequent. de-
contamination was discussed. The need to accom-
modate decontamination within shorter refueling
outages wae a growing challenge to the operators,
as was leakage caused by access hole covers. Note-
worthy by ite absence from this session was any
mention of corrosion problem resulting from decon-
tamination; clearly the guidelines on reagent selec-
tion for susceptible systems have proved effective.

Recent technical developments have been pri-
marily aimed at increasing the efficiency of decon-
tamination reagents, reducing ion exchange resin
requirements and improving analytieal technique.
New work showed no adverse corrosion effects and
up to $30,000 savings in reagent and waste disposal
costs for a typical recirculation piping
decontamination.

Waste management issues are becoming a ma-
jor impediment to increasing use of decontamina-
tion technology, and major progress has been made
in PWR full-system decontamination technology.

A new topic for this senies of workshops con-
cerned harsh decontamination techniques for free
release of replaced items and decommissioned
componernts.

Workshep proceedings can be obtained from
Christopher Woaod at (415) 855-2379

Taken from, "Chemical Decontamination Work-
shop,” laii p.1, July
1993.

Surrogate Video Tour

There is a new video "game" at Browns Ferry
Nuclear Plant (BFN), The ohjective of the game is
to avoid entering the RCA and by deing so maintain
your exposure ALARA,

The name of this "game” is surrogate tour. The
player sits at one of the work stations and selects
the area he or she wishes to view using a computer
mouse. The photographs are then sequentially dis-
played providing an illusion of "walk" through the
plant.

The surrogate tour system is a very valuable
gadget for saving dose to radworkers. Jobs can be
"seoped” without entering the RCA and without any
dose. The system has already proven it's value to
plant management on numerous occagions during
the recent U2C6 outage of BFN. This system has
given outage management a view of plant. equip-
ment they may have never seen before, thus
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expediting their decisions which saves time, dose
and monay.

Taken from, "Surrogate Video Tour,” Browns
Ferry Nuclear Plant Radcon News, p.3, July 1993,
For further information call Mike Scarboro (Editor)
at 205/ 729-3400.

Temporary Shielding for RHR Piping

A temporary shielding package for the large
bore RHR (residual heat removal) piping on top of
the unit 3 Taurus of Browns Ferry Nuclear Plant
has just been installed, The insulator craftsmen did
an outstanding job installing over 1,000 lead wool
blankets directly on the RHR piping. This shielding
was installed to support recovery modifications
starting with tours platform steel,

In addition, this shielding is expected to remain
in place during recovery and will provide signifi-
cant man-rem savings for other recovery tasks.

Taken from, "Temporary Shielding,” Browns
Ferry Nuclear Plant Radcon News, p.2, July 1993.
For further information call Mike Scarboro (Editor)
at 206/ 729-3400.

Browns Ferry Nuclear Plant Unit 2
Cycle 6 Chemical Decontamination
Proven Success

By the end of July 1993, Browns Ferry Nuclear
Plant (BFN) are at 82% of the overall site goal with
75% of the fiscal year expended. With unit 2 back
on line, the exposure to fiscal year ratio is expected
to even out by the end of the year. The focus of
attention for exposure accrual has shift back on
nnit 3.

Chemical decontamination project was accom-
plished during the UJ2C6 outage in support of the
AS Low As Reasonably Achievable (ALARA) con-
cept. There were those who were quite skeptical of
the succesefulness of chemical decontamination to
appreciably lower work area radiation dose rates.
However, as proven by post outage exposure data,
this effort successfully lowered the radiation expo-
sure requited to complete outage work in the dry-
well and reactor water clean-up (RWCU) rooms
within the rector building.

The RWCU aystem decontamination was initi-
ated with chemical injection on 2/23/93 and ended
with chemical clean up on 2/26/93, A three-step
process known as LOMI-AP-LOMI (i.e., Low Oxida-
tion State Metal Ion and Alkaline Permangate

3
Oxidation) was utilized. The entire RWCU system
flow path wae decontaminated with the exception of
the demineralizes,

The results:
» 10 pounds of metal oxides removed
» 11 Curies of radioactivity removed
» average contact decontamination factor (DF)=20
= average general area DF=6

» average pre-decontamination contact does
rate=304 mr/hr

* average post-decontamination contact does
rate=41 mr/hr )

* average pre-decontamination general area dose
rate=78 mr/hr

= average post-decontamination general area dose
rate=17 mr/hr

The Reactor Recirculation (RECIRC) system
and Residual Heat Removal (RHR) system piping
within the drywell was decontaminated. The pro-
cess initiated with chemieal injection on 2/28/93 and
ended with chemical clean up on 3/4/93. A three-
step LOMI-AP-LOMI process was utilized.

The results were
» 41 pound of metal oxides remaved
= 108 Curies of radicactivity removed
» average contact DF=70 (RECIRC); 29 (RHR)
» average general area DF=8 (RECIRC & RHR)

» average RECIRC pre-decon contact dose
rate=388 mr/hr

» average RHR pre-decon contact dose rate=192
mr/hr

= average RECIRC post-decon contact dose
rate=18 mr/hr

» average RHR post-decon contact dose rate=42
mr/hr

» average pre-decon general area dose rate=24
mr/hr

= average post-decon general area dose rate=7
mr/hr

The total estimated person-rem savings as a re-
sult of the project was 595. The estimated project
cost required to complete the decontamination was
$2.2 million. Based on this data, the net estimated
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benefit for completion of the project in support of
U2C8 outage tasks was $6.0 million.

Taken from, "Unit 2 Cycle 8 Chemical Decon-
tamination Proven a Success,” Browns Ferry Nu-
clear Plant Racon News, p.1, July 1993. For
further information call Mike Scarboro (Editor) at
205/728-3400.

Automating Pump Nozzle Inspection

The problems caused by the complex weld ge-
ometry of BWR axial pumps have been overcome in
designing equipment for completing an ultrasonic
scan where manual inspection wag required before,
reducing the radiation dose received by the opera-
tors, Because of the complex geometrical and ultra-
soni¢c boundary condition of the nozzle-to-vessel
welds of axial pumps, a suitable manipulator unit
with an associated control system was develaped.

The manipulator has three degrees of the free-
dom: circumferential and axial movements as well
as probe rotation, It travels on a hinged annular
rail around the nozzle and is equipped with a mov-
able vertical boom, the upper end of which carries
the swivel probe on a Carden joint. The rail on the
skirt for inspecting the bottom closure is used for
trangporting the manipulator system from one
pump nozzle to the next, minimizing manual work
ingide the skirt itself.

The three-axis control system is designed to
perform both horizontal and vertical meanders at &
programmable constant inspection density with op-
timum parameters for ultrasonic inspection, ie,
with the beam axis perpendicular to the maost prob-
able direction of a crack. Scanning is controlled to
avoid obstacles like weldments and instrument
lines in the scanning area automatically. The probe
can also be removed manually for alignment and
calibration and for any additional analyses of in-
dications that may be necessary. They are matched
to the specific geometrical boundary conditions,
such as radius of curvature, wall thickness, and
scan area. To avoid damaging the thermal insula-
tion, the couplant water is collacted and discharged
by pump.

The ultrasonic instrument is an "Impulse 1°
with a dynamic range of approximately 80 dB to
measure the maximum echo amplitude in the pro-
grammable gate range together with the corre-
sponding time of flight.

Taken from, 'Huto;nating Pump Nozzle Inspec-
tion," Nuclear Engineering Internationol, p-39, July
1993,

Automating Inspection of Vessel
Penetrations in French PWRs

A variety of ultrasonic heads for detecting de-
fects can be installed on MIPAC, an integrated in-
gpection system built by Intercontrole in France to
inspect vessel penetrations, The desire to reduce
the exposure of operators to radiation, combined
with the large number of ingpections that needed to
be made, motivated efforts to automate the proce-
dure. Thiz team has carried out vessel operation
with television equipment. The mobile base of a
television manipulator used for that work was
adapted for MIPAC by connecting a motorized tele-
scopic arm and a transducer carrier. MIPAC enters
under the closure head through a door in the bio-
logical shield, so no manipulation of the closure
head itself is required. Since the manipulator is op-
erated remotely, manual work under the closure
head is avoided. The centering plate installed under
the closure head stand in each French plant is used
for centering MIPAC automatically, A remote pow-
er unit supplies the motors, actuators and water
pumps for the ultrasonic coupling, which makes the
equipment autonomous.

The control and command system, which is
linked with a camera, allows the ultrasonic head to
move into position quickly. A laser target helps to
center it in the penetration to be inspected. The op-
erators stand in the annular gallery 20 to 50m from
the manipulator.

Specially focused transducers are used. The
different models applied, which are fitted into re-
movable examination heads, operate under water.
MIPAC's ultrasonic equipment iz suitable for de-
tecting both circumferential and axial defects, as
well as for controlled inspection of the penetration
weld geometry, The miniaturization needed was ob-
tained by using a special arrangement of transduc-
ers and curved mirrors. Scanning is achieved by
combining rotational and translationa)l movements
of the head.

Data processing is achieved by using an ultra-
sonic system currently used for inspecting French
nuclear vessels. The software manages acquisition
and digitization of the complete ultrasonic signals
and analyses them on a Hewlett-Packard worksta-
tion. The diffraction echoes from the tips of the
cracks allow the defect geometry to be determined.
Processed results are printed out in color.
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The equipment was used at a rate of less than
50 min per penetration, a complete vessel head in-
spection can be carried out in a week. The cumula-
tive personal dose is around 10 mSv or 1 rem for
the inspection of 65 penetrations,

Equipment is being developed to inspect pe-
netrations without having to remove their thermal
sleeves. Eddy current will provide detection, and
defects will be characterized by ultrasound, from
the 3-mm gap between the thermal sleeve and the
penetration.

Taken from, "Head to Head: Automating In-
spection of Vessel Penetrations in French FWRs,"
j 1 p-36, July 1993.

Japan is Nearly Reaching the Limits
of Automated Inspection

In their continuing efforts to prevent compo-
nent fajlures in LWRs and to reduce the time taken
to check for defects, Japanese engineers are auto-
mating many of the techniques previously applied
manually. The limitations on the use of automated
equipment arise because of:

» Narrow Space: The space available to set up a
general purpose automated ultrasonic system is
general restricted by support structure and
obstructions.

» Time required for fitting: Application of an auto-
mated ultrasonic system does not always reduce
the expose of its operators to radiation, because
of the time it takes to set up and later remove, a
system and to adjust it in situ.

= Large development costs: Developing an auto-
mated ultrasonic system takes a long time and
requires procedure gualification tests before ap-
plication on-site, making the process expensive.
An advanced eddy current detection system for
fatigue cracks in steam generator tubes.

= Difficulty in attracting investment: It is difficult
to quantify the economic advantages attribute-
able to automated systems through improved
inspection accuracy and reduced radiation
exposure.

* Reluctance to replace manual ultrasonic meth-
ods: Manual ultrasonic systems are simple to
use and are usually sufficiently accurate, so
their efficacy may lead to the simple view that it
is not necessary to achieve better accuracy hy
using an automated ultrasonic system.

7

Nevertheless, despite these limitations, there
are some new inspection technologies, which do
seem to promise genvine advantages:

= An automated ultrasonic inspection system for
the Advanced BWR bottom head.

* A general purpose ultrasonic inspection system
for butt and fillet welded joints.

» An nitrasonic data recording system for three-
dimensional components.

= A magnetic crawler-type inspection robot.

= An advanced eddy current detection system for
fatigue cracks in steam generator tubes.

= Multi-channel digital eddy current instruments
for steam generator tubes,

Taken from, "Are We Reaching the Limits of
Automated Inspection in Jopan?" Nuclear Engi-
neering International, p.34, July 1993,

Combining Al and NDE to Aid
Pipework Repair and Inspection
Decision

Computer tomography, ultrascnic holography,
and electromagnetic acoustic transducer technology
(NDE) have been combined with software using Al
principles to create a system that focuses inspection
work on the parts of plant pipework most valner-
able to cracking, Ultimately, the system could en-
able staff without specialist knowledge to take
decision about repairs.

First, a database was used to predict the loca-
tions where defects are likely to occur. In paraliel
with the database, a defect identification program
which identifies the defect by matching with the da-
tabase was developed to identify the types of defect
that occurred and to evaluate quickly and auto-
matically the degree of their potential harmfulness
to safety if the plant were to continue operation. To
achieve these aims, it was decided to use the devel-
opment tools of an expert system using an artificial
intelligence (AI} language for the main defect iden-
tification program.

If a defect is detected, or if the program for
evaluating crack initiation probability indicates the
likely occurrence of a defect, a sectional image of
the area concerned could be inspected by using the
specially developed X-ray computer tomography
(CT) scanner.

Digital ultrasonic holographic equipment was
developed to obtain data for the defect identification
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program. It provides information about the shape,
dimensione and inclination of the defect from the

three-dimensional image of a defect detected by in-
service inspection.

The elactromagnetic aconstic transducer servas
a similar purpose to the ultrasonic holographic
unit,

Taken from, "C'ombmmg AL and NDE to Aid

Pipework Repair,” Nuclear Engineering Interna-
tional, p. 31, July 1993,

Replacement of Separator Shroud
Bolts

Due to the 1GSCC (intergranular stress corro-
sion eracking) found on two separator shroud bolts,
Chin-Shan NPS replaced those bolts during its
EOC-13 outage. Hydrolyzing was adopted as the
major dose reduction measure by eliminating pre-
dicted radioactive crud which already existed since
reactor startup. A DF (decontamination factor) of
30 was obtained with this 5000 psi, 3 gpm decon
process. The replacement cost totaled man-hours
and 2,88 mMan-Sv,

The requirements for dose reduction were fully
understood and prepared for by the persons dele-
gated to carry out the task. The hydrolazer was the
key to reducing this unigque close-body exposure

condition. Contact dose rate before decontamination
was approximately 60 mSv/h, but reduced sharply
to 5-6 mSv/h, and furthermore to 2mSv/h on some
spote after application. The operating platform also
indicated a 0.3 mSv/h reduction of the field dose
rate, Related measures taken to achieve dose
reduction are:

* Underwater operated hydrolyzing with proper
water removed erud successfully. Based on pre-
vious experiences, the effectiveness conld be en-
hanced with 8,000-12,000 psi, if available,

* We estimate a saving of half of the exposure
time, ¢alled ¢lose-body exposure, by adjusting the
platform on proper pomt:ons for chain block
operation. 1

= Underwater TV monitored the hanging-up pro-
cess, bolt knobs were rarely blocked preventmg
UNNecessary exposure.

= (Continuous tap water was applied to pi‘event air-
borne contamination from drying the bolts,

a Double PC (protective clothing) with hood kept
workers clean.

Contributed by M. J. Chang, Health Phygics
Section Chief, Chin-Shan NFPS, P.0Q, Box 8. Shih-
men, Taipei 25303, Taiwan, Republic of China.
Phone: (02)638-3601x3133, Fax: (02)638-2111
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