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ABSTRACT
,

Data concerning radiation embrittlement of pressure vessel steels in
commercial power reactors have been collected from available surveillance
reports. The purpose of this NRC sponsored program is to provide the
technical bases for voluntary consensus standards, regulatory Suldes,
standard revi6w plans, and codes. The data can also be used for the
exploration and verification of embrittlement prediction models. The data .

,

files are given in dBASE III Plus format and can be accessed with any '

personal computer using the DOS operating system. Menu driven software is L

provided for easy access to the data including curve fitting and plotting
facilities.- This software has drastically reduced the time and effort for
data processing and evaluat. ion compared to previous data bases. !

IThe current compilation of the Power Reactor Embrittlement Data Base (PR.
EDB, version 1) contains results from surveillance capsule reports of 78
reactors with 381 data points from 110 different irradiated base materials
(plates and forgings) and 161 data points from 79 different welds. Results
from heat affected zone materials are also listed. Electric Power Research
Institute-(EPRI).. reactor vendors, and utilities are in the process of
providing back up quality assurance checks of the PR EDB and will bejs

( supplementing the data base with additional data and documentation.
'
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IThis current compilation of the Power Reactor Embrittlement Data Base (PR- 7

EDB, version 1) will be updated periodically and released to authorized
users.
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1. INTRODUCTIONx
i

\

\ )v.
Regulatory and research evaluations of embrittlement prediction models and
of vessel integrity under load can be greatly expedited by the use of a j

well designed, computerized embrittlement data base.- The Power Reactor
Embrittlement Data Base (FR EDB) is a comprehensive collection of data from
surveillance reports and other published reports of commercial nuclear ,

reactors. -The uses of the data base require that as many different data as
available are collected from as many sources as possible with complete
references and that subsets of relevant data can be easily retrieved and
processed, t

The cbjectives of this NRC sponsored program are as follows:

1. to compile and to verify the quality of the PR EDB;

2. to provide user friendly software to access and process the data; '

3. to explore or confirm embrittlement prediction models; and

4. to interact with standards organizations to provide the technical tases
for voluntary consensus standards that can be used in regulatory
guides, standard review plans, and codes.

To achieve these goals, the data base architecture was designed af ter much
/''') discussion and planning with prospective users. The PR-EDB is designed for

(''']) .
use with any personal computer using any DOS system above Version 2.0.
Updates will be issued periodically to authorized users. The data files in
the PR EDB are in dBASE format and can be accessed with any version of
dBASE or compatible software, such as Clipper. A customized software
package _(EDB Utilities), which handles most' routine tasks, has been
distributed with the data base and will be periodically updated. This
report assumes that the reader t.as some familiarity with the use of
personal computers, preferably with DOS and dBASE (III or IV).

The current compilation of the PR-EDB (Version 1) contains results from
surveillance capsule reports of 78 reactors with 381 data points for 110
different irradiated base materials (plates and forgings) and 161 data
points for 79 different welds. Results from heat-affected zone materials
are also listed. The menu-driven software, EDB Utilities, facilitates

maintenance, processing, and evaluations.of the data. The time and effort '

required to process and evaluate different types of data in the PR EDB have
been drastically reduced from previous data bases,

Electric "ower Research Institute (EPRI), reactor vendors, and utilities
i ere in the process of providing back up quality assurance checks of PR EDB

and will be supplementing the data base with additional data and
documentativn. Also EPRI, the Boiling Water Reactor Owner's Group (BWR-0G)
Supplementa'. Material Surveillance Committee, and General Electric have
agreed to release boiling water reactor data for insertion into the PR EDB.

}-~4 This effort and coordination with the NRC research staff, EPRI, and

industry have led to the adoption of PR-EDB as the basis for an industry-
L (is, .

4

wide data base by the EPRI Reactor Vessel Embrittlement Management Project.

- - _
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2. ARCHITECTURE-

-2.1 INTRODUCTION

The information in most data bases is contained in one or more " data
files," with the data arranged in each file in the form of a tabic. Each
row of such a table is callad a " record," and each unit of information is
stored in its assigned " data field" that corresponds to a particular column.
in the table. Older data bases, such as the ones published by MPC, consist-
of just one table, which means that all different data fields are contained
in each record. In creating such a table, a decision must be made which
types of data fields are to be included before data collection starts, and
the data base must be redesigned whenever new types of data are added.

-'Sinco every record contains all possible data fields, there are many
duplications and a large number of empty fields. It is also fairly
difficult to accommodate in such a table, multiple determinations of the
same quantity such as chemistry and to provide complete references if the
data in the same record come from different sources.

e'''N To avoid the problems of a single table data base, the PR-EDB is designed
'( ) as a collection of many different data files, each of which closely

resembles the data tables found in the original surveillance reports. For'- '

. instance, most reports have tables containing transition temperatures and
upper shelf energies for Charpy specimen before and after irradiation
and/or the shift in these values during irradiation, and these data are

collected in the file "SHP1_PR". Data are collected as reported (i.e.,
there are fields for unirradiated irradiated, and shift values, depending
on what is reported; ficids are added for units because some reports use
U.S. units, others, the new international units, and still others, the

'

older European engineering units (see Table 1). Similarly, information
about tensile tests is collected in the file TEN _PR, information about the
irradiation, such as capsule fluence and temperature, in the file REAC_PR,
and so on. A complete list of the data files in the PR EDB is given in ',
Sect. 2.4. This approach has many significant advantages: ,.

s

1. The structure of the data files need not be predetermined; the data !

files are designed according to what is available in the original
reports, and new data files can be added without disturbing the
existing ones.

,a
f
N.)
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2. Because every record in a data file originates from a single report-y~j
and, in most cases, from a single table in this report, a unique
reference, including page number (s)', can be given for each record.

3. Multiple determinations of the same quantity are given in different
_

records, each with its proper references. Such multiple determinations
occur, for instance, if the chemistry is determined by the manufacturer
of the material as well as from broken specimens. Also, fluence
determinations'are frequently _ updated in subsequent reports using
improved neutron physics calculations. All different determinations
are kept in the PR.EDB, and it is up to the user to decide which
determination to use for a particular application or, perhaps,
calculate averages from several of them.

Table 1. Units used in PR.EDB files
.

Symbol
used in Type Conversion factors

Description PR EDB of unit to U.S. unit to Int'l unit

Mil MIL Length 0.001 inch 0.00254 cm
|O) mm MM Length 0.03937 inch 0.1 cm

's) em CM Length 0.3937 inch 1.0 cm
Inch IN. Length 1.0 inch 2.54 cm

Fahrenheit F Temperature F
_ (F 32)/1.8 - C

Centigrade C Temperature 1.8 C + 32 - F C

Foot pounds FT-LB Energy 1.0- ft-lb 1.3558- joules
Joules J Energy 0.7376 ft-lb 1.0 -j oules
Kilogram meters .KGM Enargy 7.2330 ft lb 9.8066 joules
mkp* MKP Energy 7.2330 ft lb 9.8066 joules

2mkp.cm ** MK/C2 Energy 5.78 ft-lb 7.92 joules-

sKilogram /mm K/MM Stross 1.4223 ksi 9.8066 MPa***
Kip /inchs KSI Stress 1.0 ksi 6.895 MPa***
Pound / inch 2 PSI Stress 0.001 ksi- 6.895 kPa***
Mega pascal MPA Stress 0.145 ksi 1.0 MPa***

*Same as kilogram meters.
2** Energy relative to the cross section of the Charpy minus notch =0.8 cm

(reported for the Beznau reactors).
3 8***kPA - kilo pascal - 10 ~ pascal, MPa - mega pascal - 10 pascal.

O

. - ,
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Because the data in the FR EDB are distributed over many different files,

L means must be provided for combining data from several files. This is done
,

L with - the techniquer of " relational data bases," specifically dBASE by
Ashton Tate. The format for data and auxiliary files and the techniques
introduced by dBASE are now widely used in data base applications. The
choice of the dBASE format for the PR EDB allows the use of any version of
the dBASE software ss well as any of the other software packages which use
the dBASE format, such as Clipper. The linkage between different data

; files in a relational data base is provided by " key identifiers" which are
'; common to these files. For instance, all files with data concerning a
l specific material such as results of material property tests, material

manufacture, heat treatment, and chemistry contain a field for the uaterial

identifier HEAT _ID. Similarly, files with data concerning irradiations
contain fields for the identifiers of the reactor, PLANT _ID, and the

u surveillance capsule, CAPSULE. A detailed description of the key

| identifiers is given-in Sect. 2.2. Extreme care must be exercised to
I

assign the correcc identifier to each record since otherwise connection
between data frca different records cannot be made or are made incorrectly.
To assure correct identifications, numerous cross checks are mace which
have the additional advantage that many mistakes are caught in this manner
that have eluded conventional proofreading. -|

(- The best designed data base is useless without convenient software to ;

| extract data for any given application. The dBASE compatible software i

provides the necessary tools but requires some expertise from the user for ;

[ successful application. For this reason, EDB-Utilities has been written to I

;- perform many processing steps such as retrieval and selection of data, i

|- calculations, and display to the screen or printer. (Output to a plotter l
1; is being considered for later release.) This software is menu driven so i

that it can'be used without ext,ensive training. A description of the EDB- I

Utilities is given in Appendix-A.

An overview of the data flow in the PR-EDB is given in Fig. 1. The source
data are first transcribed to " Raw Data Files" in dBASE format as ;

faithfully as possible with complete references. Data entry is currently ]
1 done through the keyboard. Direct transfer will be used whenever computer- |

'L readable documents are available. Any deviation from the norm, which was
either reported or noted during transcription (such as the correction of
obvious typographical errors) is indicated in the NOTES field. Data from

]every available report are included, except when the information in a later u
report is simply a duplication of earlier data without any changes. The _|
dBASE format distinguishes between " character," " numerical," and "date" I

'fields, but all data in the FL EDB are entered as characters. This
somewhat complicates the numerical manipulation of data that have to be
converted to numerical form first, but gives much greater freedom to data
entry. Information such as <0.001 for an upper bound or RT for room
temperature can be copied from the original report without change. Missing
-information is always indicated by a blank in the data field, which is not

i

i

|
|
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Fig. 1. Data flow in the PR-EDB. ,

1

|-

L possible in numerical or date formats. The Raw Data Files are next
converted to processed files by the EDB-Utilities or other user supplied i

software. Processed files will typically be in dBASE format, but ASCII- .

coded files can also be obtained'from dBASE-compatible software for input a
into scientific software (e.g., numerical analysis programs written in-
FORTRAN), word processors, and spreadsheets. With the additional software,
tables and graphs can be created for the purpose of model fitting, model
verification, and other applications. ,,

(
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2.2 KEY IDENTIFIERS

One or more fields in each data file are occupied by "kiy identifiers,"
which provide the means for combinin;; data from several files through

|= " ret.ations" that link the corresponding records in these files. These
fie'4s differ from other data fields in that the key identifiers are
ault ned by the manager of the data base in a manner that the same unique
id G ifiers are used to' label the data among the various data files that
refer to the same experiments, materials, or source documents. The
identifiers used in the reports do not always provide such unambiguous
labelling. The following key identifiers are used in the current version
of the PR EDB:

1. PLANT,,ID

Up to six characters are used to identify the reactor in which the
irradiation was performed. Only up to three characters are used at
present for the identification of commercial power reactors. A
list of these identifiers with full name and other information
about the reactor is given in the file REAC_LST dbf (p. 20). The
reactor code in PLANT _ID is also used to identify-the surveillance
program as a source of data, even if these data do not refer
specifically to irradiation (as in files about chemistry or heat
treatment; for details see Sect. 2.4).

2. CAPSULE

Up to six characters are used to identify the surveillance capsule.
These are mostly identical to the identifications used in the
surveillance program. Sometimes specimens are lumped together
which come from different capsules with similar fluences, and in
these cases- special identifiers for data sets fro'n combined
capsules are assigned.

3. HEAT _ID

The material identifier can have up to ten characters. A simple
scheme was devised which works as follows: The coding used'for the

"
PR-EDB assigns the first letter to the material type, namely
P_ late, F_orging, W_eldment, H_ cat-affected-zone material, or
S_tandard reference material. The next 3 + 2 letters contain the
reactor identifier (first three letters of PLANT _ID) plus some
identification number, if more than one material is used in the
same reactor (e.g., 01, 02, etc; if practical, some correspondence
between the EDB and report identifications is retained, e.g.,

,.

*- PCC101, PCC102, and PCC103 stand for D7206-1, D7206-2, and D7206 3,
respectively). For standard reference materials that are noti

restricted to a particular reactor, other identification letters

i

O
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are used, namely,-SASTM for the A302B ASTM reference plate and SilSS02s

for the llSST plate 02. The last four letters are reserved to ,

distinguish between different parts of the same materia 1L(e.g., between: !
surface and 1/2T, or between several sections of a plate) if different

e
parts show markedly different material properties as documented in the ;

reports. For instance, SASTM_SI and SASTM_S2, denote pieces of the 6 '

in.' ASTM A302B reference plate used in the Garigliano and Yankee Rowe ;
' reactors, respectively, whose baseline properties. vary considerably '

from the same' material used in Westinghouse reactors, which is denoted
simply by SASTM, The file HEAT _LST dbf (see p.= 25) gives a complete; ;

list of identifiers used in llEAT_ID together with the corresponding '

. identifiers in the surveillance reports. -

.It was first considered to use the (dentifiers given in the reports for;+

,

llEAT_ID, a practice used in the MPC Data base. This, however, has !
proven to be impractical. Base material (plates or forgings) is '

usually characterized by the. heat numeer (assigned to the ingot) or a
manufacturer's number (assigned to the plate or forging after

'
fabrication; see, for instance, BAW-1820,''and one or the other, or !

neither, is used in reports, frequently with different choices of-
-identification in different reports. For' welds, a weld code such as-

SA 1585 or.WF 232 is sometimes used, but the-same code may be applied
to different welds of the same type-(BAW-1820). Alternatively, the
wire heat number has been used for identification or just the heat

,, q numbers - of the two plates joined by the weld. A distinct ij j. idantification is rarely given for the heat affected zone material.
,

v. !

4. SPEC _0RI '

.

IDifferent orientations of the material-test specimens may lead to
substantially different property test-results, thus this identifier ?

Is needed to correctly link the properties of irradiated specimens j

to the corresponding baseline values.

-Orientations are assigned in the now, customary T L S system as ;

described in ASTM Standard E399*, with L the primary rolling or '

. forging direction, or, for welds and'llAZ,-the direction of the weld
seam; T is perpendicular to L and parallel to the plate surface, and S H,

.is perpendicular to the plate surface. The'first letter describes the !

longitudinal direction of the specimen (perpendicular to the crack
surface, if any), and the second letter describes the direction of the q
-crack propagation (perpendicular'to the notch). The orientation for ,

each specimen set was determined as well as possible, preferably from

* Standard E399 applies formally only to CT specimens, but the extension
.

to'other types of specimens is straightforward (also see BAW-1820)."

[Y ' i,

Q ,|
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drawings, making sure that the same orientations are assigned to
corresponding specimen. sets. SPEC _0RI is left blank if no information-
is available.

5. REF_ID

iIn most files, each record is assigned a reference which indicates
the source of the data. This is done by means of a 20 character ,

i

field REF_ID. This identifier is usually a report number or a
similar code which links it uniquely to the complete bibliographic
information, i.e., author, title, and time of publication, which is

S ven in the file REF_TITL,dbf (p. 43) .i

2.3. ORCANIZATION OF TIIE PR-EDB RAW DATA FILES
i

The current version of the PR-EDB is organized in the manner shown in
Fig. 2. At.the center is the file SPEC _LST.dbf (Table 2) containing a
complete list of test specimen sets which are used in surveillance programs
of commercial power reactors. Specimen sets are characterized by type and
size of the specimen, given in SPEC _ TYPE and SPEC _ SIZE, and the four key

!identifiers PLANT _ID, CAPSULE, llEAT_ID, and SPEC _ORI, which link the sets
to the other data files. Specimen sets for testing of the baseline

. properties of unitradiated materials'are characterized by. leaving the
CAPSULE field blank. The data which are relevant for radiation
embrittlement are distributed over three sets of data files. The first

set, on the left of Fig. 2, consists of results of material property-tests. i

Charpy, both individual tests and results of curve fittings, and tensile
data are currently available (SilFT_PR.dbf, RAW C_PR.dbf, and CV_RF_PR dbf,_

for Charpy data and TEN _PR.dbf for tensile,. Tables 4.through 11). Other
test results, such as CT, WOL, hardness,- and drop weight will be included
later. The second set, at the bottom-of Fig. 2, contains data describing
the reactor and radiation environment for each surveillanco capsule.

Currently available is the file REAC_PR.dbf containing the fluence,
irradiation temperature and irradiation time and the file REAC_LST.dbf,
which is a list of power reactors as mentioned above. Under consideration
is the addition of more detailed files containing the irradiation history,

the group fluence spectra, and dosimetry to allow for fluence-determination
by independent investigators. Finally, the set on the right of Fig. 2
contains the information about the chemistry and fabrication of the
materials used in the surveillance programs (HEAT _LST.dbf, CHEM _PR dbf,
!! EAT _PR dbf, WELD _PR dbf, and ilAZ_PR.dbf, discussed in pages 16-21) .

The PR-EDB files with the suffix _LST are somewhat different from the other |

data files in that they provide a sort of directory of the other files and |

their relations to the key identiffers. SPEC _LST.dbf is a directory of |

surveillance capsules and baseline specimen sets. REAC_LST.dbf is a

O
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directory of power reactors. And finally, HEAT _LST.dbf is a directory of
the materials contained in the PR.EDB files. A more detailed description
of these data files is given below.

,

2.4 LIST OF PR-EDB FILES
1

1. File SPEC _LST.dbf

Table 2. Structure file for SPEC _LST.dbf

TAC Used-for Internal Operation

PLANT _ID Reactor Identification
CAPSULE Surveillance Capsule or Experiment Identification
HEAT _ID Identification Code for Given Material
SPEC _ TYPE Type of Specimen: Charpy (CV), TEN _sile, C_ompact T_ension, WOL
SPEC _ SIZE Size of the Specimen
SPEC _0RI Specimen Orientation: TL, LT, TS, etc.

SPEC _POS Specimen Position: 1/4T, 1/2T, 3/4T, etc.

N0_OF_ SPEC Number of Specimens in Capsule or Experimental Set '
REF_ID Reference Identifier
PAGES Page Number (s)
NOTES Pertinent Information Related to Data Entries, If Needed

The key identifiers PLANT _ID + CAPSULE + HEAT _ID + SPEC _0RI link the-
specimen sets to the corresponding records in the other data files.
PLANT _ID + CAPSULE identify a particular experiment (i.e., the surveillance

: capsule in a given reactor, and HEAT _ID + SPEC _0RI.a particular_ material).
iSPEC _ TYPE indicates the type of specimen; its size, if nonstandard, is

listed in SPEC _ SIZE. SPEC _POS indicates the' layer (s) relative:to the
surface from which the specimens were cut. (This is 1/4T in most cases;
1/4T + 3/4T means that the set consists of a mixture of specimens cut from
the 1/4T and 3/4T layers, 1/4T 3/4T means the specimens are cut from the
whole range between 1/4T and 3/4T.) Also listed is the number of specimens

.

'

in each set, if available.

A partial listing of the records-in SPEC _LST.dbf is given at the end of the
section (p. 24).

,
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x ,/ ' 2. File SHFT_PR.dbf i

SilFT_PR dbf (Table 3) lists transition temperatures- and upper shelf
energies as determined by the evaluator of the report. It lists 30 ft-lb,
50 ft lb, and 35 mil transition temperatures (irradiated and unirradiated),
and shift (difference between the two), whatever is listed in the report,
and similarly for the upper shelf energy with both absolute and relative
shift values. Included are also fluences (E > 1.0 MeV), taking into
account the differences within the capsule between different specimen sets.
Not included is the transition temperature at 50% shear since it is seldom
reported and is difficult to.be determined reliably. It can also be
readily reconstructed from the individual Charpy test data.- Also not
included are transition temperatures at other energy levels or lateral
expansion such as 71 ft lb or 54 mil, which are sometimes listed in older ,

reports. Shift values listed represent the actual differences between
unirradiated and irradiated data; additional safety margins that are
sometimes. included in reports have been subtracted. Shift values are
sometimes determined in separate graphs independent from the determination

Table 3. Structure file for SHFT_PR.dbf

(''T TAG Used for Internal Operation
( ') PLANT _ID Reactor Identification t

CAPSULE Surveillance Capsule or Experiment Identification'

HEAT _ID Identification Code for Given Material
, PROD _ID Material Type: P_ late, F_orging, W_cid, HAZ, or SRM

SPEC _0RI Specimen Orientation: TL, LT, TS, etc.

CSP _Fl' Fluence > 1 MeV at Charpy Specimen Location (n/cm )2

UTT30 CVT at 30 ft lb, Unirradiated Charpy Specimen
UTT50 CVT at 50 ft-lb, Unirradiated Charpy Specimen
ULE35 CVT at Lateral Expansion - 35 mils, Unitrad. Charpy Spec.
UUSE Upper Shelf Energy, Unirradiated Charpy Specimen
ITT30 CVT at 30 ft-lb, Irradiated Charpy Specimen
ITT50- CVT at 50 ft lb, Irradiated Charpy Specimen
ILE35 CVT at Lateral Expansion - 35 mils, Irrad. Charpy Spec.

>IUSE Upper Shelf Energy, Irradiated Charpy Specimen .

DTT30 CVT Shift at 30 ft-lb >

DTT50 CVT Shift at 50 ft-lb
DLE35 CVT Shift at Lateral Expansion - 35 mils

DUSE_ ABS Absolute Drop in Upper Shelf Energy
DUSE_REL Percent Drop in Upper Shelf Energy
TEMP _U Unit used for Temperature Data
USEiU Unit used for Energy Data (in Upper Shelf Energy)
REF_ID Reference Identifier
PAGES Page Number (s)
NOTES Pertinent Information Related to Data Entries, If Needed

g
? Y
\_/~~
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of unirradiated and irradiated test data and may, for this reason, be !

inconsistent with the latter. This is indicated in the notes. Fields for
temperature and energy units have been added to allow entering of data in
different units. (See sample output at the end of section.)

|
i

3. Files RAW C_PR.dbf and CV_RF_PR.dbf_

RAW C_PR.dbf (Table 4) gives a complete list of individual Charpy test
_

results (see p. 26) at the end of the section for a partial-listing. The ;
same key identifiers are used as in SHFT_PR.dbf and fluence and irradiation- 1.

temperature are included which may be different for each specimen. Each
]set is listed'only once, even if it appears in more than one report since

corresponding data originate from the same Charpy teit. An exception.is
the sets in which specimens frem more than one capsule are combined; the
same specimen may be listed under a single capsule and in'a combination ,

set, such as, under the capsules 1A and 1B and again under the combination '

A/B in the Lacrosse reactor. Fields for measuring units are again included
to allow entering of data in different units. No references are listed in.
this file to save space since each specimen in the same set has the same
reference. Instead, a third file, CV_RF_PR.dbf, is added to this set which
contains only the references which are uniquely assigned to the data in
RAW C_PR dbf by means of the key identifiers. The structure of this file

_

is listed below (Table 5) and a partial listing of the records is given at
the end of the section (p. 27).

|

)
Table 4. Structure file for RAW C_PR.dbf_

i

TAG Used for Internal Operation ;

PLANT _ID Reactor Identification
. |

'

CAPSULE Surveillance Capsule or Experiment Identification
HEAT ID Identification Code for Given Material

~

PROD _ID Material Type: P, late, F_orging, W_ eld, HAZ, or SRM
SPEC _ORI Specimen Orientation: TL, LT, TS, etc.

SPEC _ID Specimen Identifier

TST_ TEMP Test Temperature of Specimen
TST_ TEMP _U. Unit of Temperature used in TST_ TEMP
IMP _E Impact Energy of Charpy Specimen
IMP _E_U Unit of Energy used in IMP _E
FRACT_ APP Fracture Appearance Value [ % shear )
1AT_EXP Lateral Expansion of Charpy Specimen
IAT_EXP_U Unit of Length used in LAT_EXP

2 )CSP _F1 Fluence > 1 MeV at Charpy Specimen Location ( n/cm
CSP _ TEMP Irradiation Temperature of Charpy Specimen
CSP _ TEMP _U Unit of Temperature used in CSP _ TEMP

O
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() Table 5. Structure file for CV_RF_PR.dbf

TAG Used for Internal Operation
PLANT _ID Reactor Identification
CAPSULE Surveillance Capsule or Experiment Identification
HEAT _ID Identification Code for Given Material

PROD _ID . Material Type: P_ late, F_orging. W eld, HA2, or SRM
_

SPEC _0RI. Specimen Orientation: TL, LT, TS, etc.

REF_ID Reference Identifier
P%CES Page Number (s)
NOTES Pertinent Information Related to Data Entries, If Needed

4. File TEN _PR dbf i

The file TEN _PR dbf (Table 6) lists the results of tensile tests with.
separate entries for each individual test. Averages from several exper-
iments are included if no other information is available, but are omitted
if individual test data are given. Such cases are indicated in NOTES.

Table 6. Structure file for TEN _PR.dbf
f}

- TAG Used for Internal Operation

PLANT _ID Reactor Identification
CAPSULE Surveillance Capsule or Experiment Identification

HEAT _ID Identification Code. for Given Material
PROD _ID Haterial Type: P_ late, F_orging, W_ eld, HAZ, or SRM
SPEC _0RI Specimen Orientation: TL, LT, TS, etc.

2
' TSP _F1 Fluence > 1 HeV at Tensile Specimen Location [n/cm )
TSP _ TEMP Irradiation Temperature of Tensile Specimen
TSP _ TEMP _U Unit:of Temperature used for TSP _ TEMP
SPEC _ID Specimen Identifier
TST_ TEMP Test Temperature of Specimen
TST_ TEMP _U Unit of Temperature used for TST_ TEMP
YSL Lower Yield Strength of Tensile Specimen
YSL_U Unit of Stress used in YSL

YSU. Upper Yield Strength of Tensile Specimen
YSU_U Unit of Stress used in YSU
UTS Ultimate Tensile Strength
UTS_U, Unit of Stress used in UTS
ULG- Ultimate Elongation of Tensile Specimen [ % )
TLC Total Elongation of Tensile Specimen [ %-)
RA Reduction in Area of Tensile Specimen [ % ]
REF_ID- Reference Identifier
PAGES Page Number (s)

|
NOTES Pertinent Information Related to Data Entries, If Needed

!,'
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Fluences and irradiation temperatures are included and may differ from
specimen to specimen as in RAW C_PR.dbf. Units from the original reports

_

L are used as specified in the unit fields. (See p. 28 at the end of the
section for a partial listing of the records in TEN _PR.dbf.)

l' 5. File REAC_LST.dbf

For each reactor code given in PLANT _ID, the file REAC_LST.dbf (Table 7)
lists the full name of the reactor, the utility, the vendor, the pressure
vessel manufacturer, and the architect / engineer of the plant. (A complete
listing is given on p. 29 at the end of the section.) No references are
included since these data come from many different sources and are easily
verifiable.

Table 7. Structure file for REAC_LST.dbf *

TAG Used for Internal Operation

PLANT _ID Reactor Identification

REAC_ TYPE Reactor Type: PWR, BWR, or TR
.REAC_NAME Reactor Name
LOCATION Reactor Location

PLANT _0P. Reactor Operator or Utility

PLANT _ DES Reactor Designer or Vendor '

ARCH _ENG Reactor Architect / Engineer
''

VESSEL _ MFG Reactor Vessel Manufacturer

(

I

i

e

!
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-(f 6.- File REAC_PR dbf
1The file REAC_PR.dbf (Table 8) lists fluences in the form of E > 1.0 MeV,
|

E > 0.1 MeV, dpa, as well as fluence rates, irradiation temperatures, |
startup and removal dates, and the full power equivalent irradiation times. |
Additional information for subintervals of the irradiation time is provided '

under the heading of CONFIG(uration), if the radiation environment has
changed drastically during the course of irradiation. Methods for the '

determination of irradiation tensperatures and fluence uncertainties are
also listed, if available. (A partial listing is given on p. 31 at the end
of the section.) i

Table 8. Structure file for REAC_PR dbf

TAC Used for Internal Operation
PLANT ID Reactor Identification >

CAPSUI.E Surveillance Capsule or Experiment Identification I

START _DATE .Date. at Start of Irradiation [ MM/DD/YYYY )
STOP_DATE Date at End of Irradiation [ MM/DD/YYYY )
CONFIO Indicator for Change in Irradiation Environment
EFP_ TIME Effective Full Power Time of Irradiation

EFP_T_U Unit of Time used for EFP_ TIME(gf

CAP _T_ MIN Minimum Irradiation Temperature at Capsule CenterV) CAP _T_ MAX. Maximum Irradiation Temperature:at Capsule Center
CAP _T_U Unit of Temperature used for CAP _T_ MAX and CAP _T_ MIN
TEMP _ TAG Temperature Measured by: M_elt Wire, T_hermocouples, N_ominal

.

'

CAP _F1 Fluence > 1 MeV at Capsule Center [ n/cm2 ]'
F1_UNC Unce: tainty of Fluence > 1.0 MeV [ ~ % Standard Deviation )

2
F1_ RATE Fluence Rate > 1 MeV at Capsule Center (n/(cm s))
CAP _FP1 Fluence > 0.1 MeV at Capsule Center [ n/cm2 )

|

'

FP1_UNC- Uncertainty of Fluence > 0.1 MeV ( t Standard Deviation ]
CAP _DPA Displacements per Atom of Iron at Capsule Center
DPA_UNC Uncertainty of Displacements per Atom (% Standard Deviation]
REF_ID Reference Identifier
PACES Page Number (s) |

NOTES Pertinent Information Related to Data Entries, If Needed

A

,

.
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7. File HEAT _LST.dbf
i

The file HEAT _LST.dbf (Table 9) relates the material codes given in HEAT _ID
to the descriptions and heat numbers given in the surveillance reports and
in the MPC data base. It also includes the ASTM material classification, |

the supplier of the material, and the-thickness. SOURCE gives specific !

information about the origin of the surveillance material (if available)
namely SCR ap, if it was obtained from excess material during the
fabrication of the vessel (this applies also to welds), CUTOUT for nozzle
cutouts, and SIM ulated welds, if the material was not obtained from an
actual weld seam but fabricated from excess plate material using the same
filler and flux. Finally, FABR_icated means, that the material was
fabricated separately, as it is done for correlation materials. (A
complete listing is given on p. 32 at the end of the section.)

I

!

Table 9. Structure file for HEAT _LST.dbf

TAC Used for Internal Operation

PLANT _ID Reactor Identification I

HEAT _ID Identification Code for Given Material ,

RPT_ID Identifier Used in Surveillance Reports |
HEAT _NO Heat Number of Material Used by Supplier '

PROD _ID Material Type: P_ late, F_orging, W_ eld, HAZ, or SRM
MAT _ID Material Classification: A302B, A5082, A533B1, etc.

SUPPLIER Supplier of Material
THICKNESS Thickness of Base Mansrial [-inches ]
SOURCE Source of Material: FABR_icated, SCR.ap, SIH_ulated Weld,_

CUTOUT

MPC_ID Reference Number Assigned by Combustion Engineering (MPC)
MPC_ HEAT Material Heat Number (MPC)-
REF_ID Reference Identifier
PACES Page Number (s)
NOTES Pertinent Information Related to Data Entries' If Needed j,

i

,
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O
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| \--l j . 8;- File CHEM PR.dbf~
p

;
EThe file CHEM _PR,dbf (Table 10) lists the chemistries for the given

materials together with information about the laboratory and method used, _
,

if given, and whether it is derived from test specimens or represents j

i

Table 10. Structure file for CHEM _PR.dbf
L

TAG. Used for Internal' Operation f

PLANT _ID ' Reactor Identification '

HEAT _ID_ Identification Code for Given Material- ;

PROD _ID Material Type: P_ late, F_orging, W_ eld, HAZ, or SRM i

"-
MAT _ID Material Classification: A302B, A5082, A533B1, etc.

f CilEM_ LAB Chemistry Laboratory or Procedure Identification
' METil0D - Method for Determining the Chemistry :i

| SPEC _ID Specimen Identifier
C Weight Percent Carbon y

| MN Weight Percent Manganese |{,

''

P Weight Percent Phosphorus i
S- Weight' Percent Sulfur '

L SI Weight Percent-Silicon 4

NI_ Weight Percent Nickel ;

y4 .CR Weight Percent Chromium !
t )> -M0 Weight Percent Molybdenum() - 'CU- Weight Percent Copper *

c
-

~VL Weight' Percent Vanadium
.B. Weight-Percent Boron '

CS- - Weight Percent Cesium
3

|TI Weight Percent Titanium '

C0 Weight Percent Cobalt
N : Weight Percent Nitrogen '

O Weight Percent Oxygen
SB Weight Percent Antimony c}
AS Weight Percent Arsenic '

ZR Weight Percent Zirconium: i
AL Weight Percent Aluminum

L ' AL1 SOL Weight Percent Aluminum in , Solution.'

AL_ INT Weight Percent Aluminum Interstitial
Wei ht Percent LeadPB '

&
-W Weight Percent-Tungsten
'SN Weight Percent Tin- ~4

ZN_ Weight Percent Zinc
'

TA- Waight Percent Tantalum ,

|. 11 - Weight Percent Hy_drogen .;-

NB ' Weight Percent Niobium
REF_ID Reference Identifier 7

.PAGES Page Number (s)
NOTES Pertinent Information Related to Data Entries, If Needed

O
'.'

V

:
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generic values given by the supplier of the material. Generic values are
identified in SPEC _ID as LADLE, CHECK, or just HEAT, depending on what is

. revealed in the reports. The term WIRE is used if the chemistry of the
filler wire rather than that of the actual weld material has been reported.

,

IOther terms listed in SPrC_1D are the-identifiers of the test specimen
whose chemistry was determined. Values are listed as reported without i
regard to consistency, but obvious duplications are sometimes omitted. (A

'

i
partial listing is given on p. 39 at the end of the section.)

9. File HEAT _PR.dbf |

The file llEAT_PR dbf (Table 11) lists up to eight different steps of heat !

treatment with temperature ranges, duration, quench method, and an
indication of whether the particular step was intended for normalizing, '|
austenizing, tempering, or stress relief, as far as reported. The supplier !

'of the material and the facility performing the heat treatment as well as'
the identification used for the ingot (HEAT _NO) and the finished material
(SUPPL _ID) are also included. (A partial listing is given on p. 40 at the ,

end of the section.) >

;

Table 11. Structure file for HEAT _PR.dbf

TAG Used for Internal Operation ,

PLANT ID Reactor Identification

HEAT _5D _
Material Type: P_ late, F_orging, W_ eld, HAZ, or SRM

*

Identification Code for Given Material
pes 0_ID
SUPPLIER Supplier of Material
HEAT _ TREAT Facility Performing Heat. Treatment
HEAT _NO Heat Number of Material Used by Supplier
SUPPL _ID- Identifier Used by Supplier

MINTEMP_1 Heat Treatment Minimum Temperature, Run 1
MAXTEMP_1 Heat Treatment Maximum Temperature, Run 1
RANGE _1 ' Heat Treatment Temperature Range, Run 1
HOURS _1 Heat Treatment Duration, Run 1 [ hours ]

QCHM_1 Quench Method, Run 1
ID_1 N_ormalizing, A_ustenizing, T_empering, Stress-R_elief,

Run 1
MINTEMP_2 Heat Treatment Minimum Temperature, Run 2
MAXTEMP_2 Heat Treatment Maximum Temperature, Run 2
RANGE _2 lleat Treatment Temperature Range, Run 2
Il0URS_2 Heat Treatment Duration, Run 2 [ hours ]
QCHM_2 Quench Method, Run 2
ID_2 N_ormalizing, A_ustenizing, T_empering, Stress R_elief,

Run 2

0
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.qf Table 11 (continued)

MINTEMP_3 lleat Treatment Minimum Temperature, Run 3
MAXTEMP_3 lleat Treatment Maximum Temperature, Run 3
RANGE _3 Heat Treatment Temperature Range, Run 3
Il0URS_3 Ileat Treatment Duration, Run 3 [ hours )

QCilM_3 Quench Method, Run 3
ID_3' N_ormalizing, A_ustenizing, T_empering, Stress R_elief,

Run 3
MINTEMP_4 Ileat Treatment Minimum Temperature, Run 4 1

MAXTEMP_4 Heat Treatment Maximum Temperature, Run 4
RANGE _4 lleat Treatment Temperature Range, Run 4
Il0URS_4 Heat Treatment Duration, Run 4 [ hours )

.QCllM_4 Quench Method, Run 4g
I D,,,4 N_ormalizing, A_ustenising, T_empering, Stress R_elief,

Run 4
MINTEMP_5 lleat Treatment Minimum Temperature, Run 5
MAXTEMP_5 lleat Treatment Maximum Temperature, Run 5
RANGE _5 Heat Treatment Temperature Range, Run 5
110URS_5 lleat Treatment Duration, Run 5 [ hours )

QCllM_5 Quench Method, Run 5
ID_5 N_ormalizing, A_ustenizing, T_empering, Stress R_elief,

Run 5
- r'N MINTEMP_6 11ent Treatment Minimum Temperature, Run 6

) MAXTEMP 6 Ileat Treatment Maximum Temperature, Run 6
,d

. RANGE _6 lleat Treatment Temperature Range, Run 6
~

'N- '

HOURS _6 Ileat Treatment Duration, Run 6 [ hours ] i

QCllM_6 _ Quench Method, Run 6
ID_6 N_ormalizing, A_ustenizing, T_empering, Stress R_elief,

Run 6
MINTEMP_7 Ileat Treatt'ent Minimum Temperature, Run 7
MAXTEMP_7 Heat Treattaent Maximum Temperature, Run 7
RANGE _7 Ileat Treatment Temperature Range, Run 7
il0URS_7 Heat Treatment Duration, Run 7 [ hours ]

_ QCllM_7 Quench Method, Run 7
ID;7 N_ormalizing, A_ustenizing, T_empering, Stress R_elief

Run 7
MINTEMP_8 llent Treatment Minimum Temperature, Run 8
MAXTEMP_8 Heat Treatment Maximum Temperature, Run 8
RANCE_8 Heat Treatment Temperature.Rango, Run 8

' 110URS_8 Heat Treatment Duration, Run 8 [ hours

QCitM_8 Quench Method, Run 8
ID_8 N_ormalizing, A_ustenizing, T_empering, Stress R_elief,

Run 8
TEMP _U Unit for Temperature Data
REP _ID Reference Identifier
PAGES Page Number (s)
NOTES Pertinent Information Related to Data Entries, If Needed

| f~)
)

o
!.

I
,
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10. File WELD _PR.dbf
i

The file WELD _PR.dbf (Table 12) gives additional information for weldments ;

such as weld method, type and heat number of the filler material, and type
and lot number of the flux used. The weld code (e.g., WF-209, plus the
supplier of the weld) is also included. (A partial listing is given on

'Ip. 41 at the end of the section.)
,

Table 12. Structure file for WELD _PR.dbf

TAG Used for Internal Operation

PLANT _ID Reactor Identification

HEAT _ID Identification Code for Given Material
WLD_ TYPE Weld Type
WLD_ CODE Identification Code used by Weld Manufacturer
HEAT _1 HEAT _ID of the Plate on one side of the Weld
HEAT _2 HEAT _ID of the Plate on the other side cf the Wold
WELD _SUPLY Supplier of Weld Material
VIRE_ TYPE Type of Weld Wire Used in the Weld
WIRE _ HEAT Weld Wire Heat Identifier
FLUX _ TYPE Type of Flux Used in the Weld
FLUX _IAT Wold Flux Lot Identifier

REF_ID- Reference Identifier
PAGES Page Number (s) :

NOTES _ Pertinent Information Related to Data Entries, If Needed

i

i

i

r

)

O '

|
|
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11. File llAZ_PR dbf

The file llAZ_PR.dbf (Table-13) identifies the base material and weldments
used to prepare the_ heat affected zone specimens. (A partial listing is
-given on p.' 42 at the end of the section.)

Table 13. Structure file for HAZ_PR,dbf

TAG Used for Internal Operation

PLANT _ID Reactor Identification

.llEAT_ID Identification Code for Given Material
llEAT_B llEAT_ID of the Base Mr.cerial Used in the llAZ
llEAT_W llPAT_ID of the Veld haterial Connected with the llAZ
REF_ID Reference Identifier
PAGES Page Number (s)
NOTES Pertinent Information Reisted to Data Entries, If Needed

- 12. File REF_TITL.dbf

All PR EDB files mentioned so far, with the exception of RAW C_PR,dbf and
_

REAC_LST,dbf, contain a reference in the field REF_ID plus page numbers for
o each record. The complete bibliographic listing, including author,' title,

report number, and date of publication, is located in the file REF_TITL,dbf
(Table 14), A complete listing of this file is given on p. 43 at the end
of the section.

Table 14. Structure file for REF_TITL.dbf

TAG Used for Internal Operation
REF_ID Reference Identifier
CONT Continuation Tag for References occupying More than one Record
REF_ TITLE Bibliographic Reference

i

e
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13. File REF_LST.dbf -)

i

The file REF_LST.dbf lists all references used in the PR EDB arranged ;

according to the reactors for which the reports were written. The !

references are given as REF_ID; detailed information can be found in the _t

file REF_TITL.dbf. The first two references describe the I.302B' ASTM and I

the A533B1'HSST 02 standard reference materials,'respectively, and are not
related to a specific reactor. A partial listing _of this file is'given on

,

!

p. 54.
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Table 15. Partial listing of SPEC _LST.dbf

SPEC _LST.dyf: Pese 1
TAG PLANT _tp cap 1ULE WEAT_tp SPEC _ TYPE SPEC _st2E SPEC,0tt SPEC _ ret so_OF_ SPEC eEF_to

panes sorts

W A01 fe191 CV LT 1/47 uter-8P57 3-3; 3-T

U Act feet 01 CW TL 1/4T utaP-8F5T 3-3; 3-T

U A01 me101 CV 1/4T LiaP 8P57 3-3; 3-T

W AD1 189101 CY TL 1/4T IstaP-8P57 3-3; 3-T

W AD1 fm0101 TEW L 1/4T utaP-8P5T 3-3; 3-T

U act Fse101 TEu T 1/47 utar-8P57 3-3; 3-T

W apt tse191 TEN 1/4T utaP-8F5T 3-3; 3-T

W act fsetet tsol ti 1/47 utar-8F57 3-3; 3-T '

W A01 F2191 tsOL TL 1/47 tsDIP-8957 F3; 3-T

W AST upp101 Wet 1/47 tstaP-8F57 3-3; 3-T |

W met u F80101 Cv LT 1/47 12 tstaP-855T 3-3; 3-T

W AD1 W Ffeiet CW TL 1/47 12 utaP-8F57 3-3; 3-T

W A01 W sue 191 CV 1/47 12 tstaP-8957 3-3; 3-T

W A01 W tsRDiet CV TL 1/47 12 UtaP-855T 3-3; 3-T

U mD1 e FAD 191 TER L 1/47 3 utaP-8F57 3-3; 3-7

ta et e Fetet TEw T 1/47 3 estaP-885T 3-3; 3-T

U AD1 m tse101 TEW 1/47 3 utaP-8557 3-3; 3-T

U mD1 m f2101 mot LT 1/47 3 estaP-8F5T 3-3; 3-T

U mot e Fe101 WOL TL 1/47 3 estaP-8P5T 3-3; 3-7

W AD1 e use101 WOL 1/4T 3 tstaP-855T 3-3; 3-T

U mot P fse101 tv ti 1/4T 12 utaP-8857 3-3; 3-T Cargutt is se stesuef

W A01 P fs0101 CW TL 1/47 12 tstaP-895T 3-3; 3-T CAPsult is se staseef y

W 201 P pap 101 CV 1/47 12 WDIP-8P57 3-3; 3-T cmp 1tsLE IS te STamist g.

W A01 P un0101 CW TL 1/47 12 1staP-895T 3-3; 3-T cmp 9WLE It le STangeT

W set P Fm0101 TEu L 1/4T 3 utaP-895T 3-3; 3-T CAP 9WLE is te STangeT

U met P Fe101 TEW T 1/47 3 utaP-895T 3-3; 3-T CAP 9utE IS te Sfam eT

U act P temp 101 tee 1/47 3 utaP-8F5T 3-3; 3-T CAPSULE es te sfassev

W AD1 P Fae101 ts0L LT 1/47 3 utar-8057 3-3; 3-T CAPSULE Is to Tiescov

W et P F40101 WOL TL 1/4T. 3 utaP-8957 3-3; 3-T CAPStett is is $1mme?

W A01 P tae101 WGL 1/47 3 tataP-8957 3-3; 3-T CAPSutE IS le Simm eT

u 201 R fad 101 CW LT 1/4T 12 utAP-895T 3-3; 3-T

W AD1 R 72101 CW TL 1/47 12 utaP-8957 3-3; 3-7

W aD1 a seaD101 CV 1/4T 12 utaP-8P5T 3-3; 3-T

U AD1 R tanD191 CV TL 1/47 12 utaP-895T 3-3; 3-T

W A01 a fad 101 fte L 1/47 3 tsCAP-8957 3-3; 3-7

W A01 R fad 101 - Tf4 7 1/4T 3 utar-8957 3-3; 3-T

U A01 R We10i TEN 1/4T 3 WCP9-8957 3-3; 3-T

W AD1 R f@10% ts0L LT 1/4T 3 bie>8957 3-3; 3-T

'e e?O1 tdOL TL 1/4T 3 trJIP-8757 3-3; 3-7C 80* # s

. II M1 R tse101 Wat 1/4T 3 MAP-8F57 3 3; 3-T*

U A09 s FADtPS CW LT 1/47 12 ~JORP-GF57 3-3; 3-T

9 201 5 Fm0101 2 TL 1/47 12 WCmP-895T 3-3; 3-7

W abi S se501 t%' 1/47 12 utar-8957 3-3; 3-T

U AD ? 5 WOT01 CV TL 1/47 12 utar-8957 1-3; 3-7

W A01 S fee 101 TEs L 1/4T 3 utaP-8957 3-$; 3-T

W apt t Fre'.81 vg* T 1/47 3 utAP-8957 3-3; 3-T

ti met s 1e:0101 TTt 1/4T 3 utaP-857 3-3; 3-7
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\L} Table 18. Partial listing of CV,,RF,,PR.dbf

CV,RF PR.dbfa Page 1
TAG PLANT,10 CAPSULE HEAT,lD PROD,10 SPEC,0R3 k!F.10 PAGES NOTES
..............................easeeseessenesenessesessenesseessee ............. :. ...............sossesseene.

W AD1 FAD 101 F LT WCAP 8957 42
W AD1 FAD 101 F TL WCAP 8957 63
W AD1 MAD 101 HA2 WCAP 8957 47
W AD1 WAD 101 W TL WCAP 8957 66
W AD1 V FAD 101 F LT SWRI 06 8976 1; 42
W AD1 V FAD 101 F TL SWRI 06 8976 1; %1
W AD) V HAD101 HA2 SWRI 06 8976 1; 44
W AD1 Y WAD 101 W TL $WRI 06 8976 1; 43
W AL2 NAL201 NAZ TL WCAP 9228 38
W AL2 PAL 201 P LT WCAP 9228 33
W AL2 PAL 201 P TL WCAP 9228 34
W AL2 WAL201 W TL WCAP 9228 37
8 AN1 HAN101 HAZ TL BAW 1440 C4
8 AN1 HAN101 HAZ TS BAW 1440 C5
B AN1 NAW102 MAZ TL BAW 1440 C8
8 AN1 MAN 102 MAZ TS BAW 1440 C9
B AN1 PAN 101 P LT BAW 1440 C2
B AN1 PAN 101 P TL %W 1440 C3
B AN1 PAN 102 P LT BAW 1440 C6
B AN1 PAN 102 P TL BAW 1440 C7
8 AN1 WAN101 W TL BAW 1440 C 10
5 AN1 A MAN 101 MAZ TL BAW 1836 53
B AN1 A PAN 101 P LT BAW 1836 54
B AN1 A PAN 101 P TL BAW 1836 54
B AN1 A $HS$02 $RM LT BAW 1836 55

/] B AN1 A WAN101 W TL BAW 1836 55 .

4 0 ANI B HAN102 HAZ TL BAW 1698 53 !,j\ B AN1 B PAN 102 P LT BAW 1698 54 I

B ANI B PAN 102 P TL BAW 1698 53
4 AN) B $NS$02 . SRM Lt BAW 1698 54
B ANi E HAN101 HA2 TL SAW 1440 54
8 AN1 E PAN 101 P LT BAW 1440 54
B AN1 E PAN 101 P TL BAW 1440 54
B AN1 E $HS$02 $RM LT BAW 1440 55
B AN1 E WAN101 W TL BAW 1440 55
W AS1 MAS 101 MAZ TL WCAP 9308 !8
W A51 PAS 101 P LT WCAP 9308 33
W -A51- PA5101 P TL WCAP 9308 34
W AS1 WAS101 W TL WCAP 9308 3*7
W A52 HAS201 NA2 TL WCAP 9330 38
W A52 PAS 201 P LT WCAP 9330 33 1

W A52 PAS 201 P TL WCAP 9330 34
W AS2 WAS201 W TL WCAP 9330 37
C BR HBR,01 HA2 TS EPRI NP 2428 3 214
G BR PBR,01 P TL EPRI NP 2428 3 207
G BR WBR,01 W 15 EPRI NP*2428 3 219
G BR 119 NBR 01 NAZ' TS EPRI NP*2428 3 214
C BR 119 PBR[01 P TL EPRI NP 2428 3 208
G BR 119 WBR 01 W TS EPRI NP 2428 3 219
G BR 122 MBR[01 HAZ T$ EPRI NP 2428 3 215
G BR 122 PBR,01 P TL EPRI NP 2428 3 208
G BR 122 WBR,01 W TS EPRI NP 2428 3 220 l

G BR 124 NBR,01 hA2 TS EPRI NP 2428 3 215
G BR 124 PBR,01 P TL EPRI NP 2428 3 208
G BR 124 WBR 01 W TS EPRI NP 2428 3 220
C BR 125 NBR[01 MAZ TS WCAP 9794 54
G BR 125 PBR,01 P TL WCAP 9794 54

[h ,

(v)
i



,

28 |

g

,
4

i :::::::: m ::::::::::::::::::::::::::i m i:::::::: m :: L
i

i
i

litttiti
111'i11111i " 1114444 $$$,55555555 150 111111111111,

( 6661666666 66111111111111166666 lli tiltilititti

. .

!s..,,,s.,,...,,,.,,,s..,,,,,,,,,s,,,,..,,,,,,,.,s.s,,,..,
3 E t t tR e t t t t t S cia ccet t s t R S C R C s t t s s itt p m 3 G et te t t t t st 3 m tt t s t s j

E m m m m m ; m m ;;;; m m m ;; m ;;; m ;; m aa m ; :

i
;; m e m ;;;;;;; m ;;;;; m m a;;;; m ;; m ;;n n n ; ; m-

4 .

E' EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEp'
E 1111111111111111111111ttilti m ;; m m ;;; m ;; m a m m-

;
..

W
o

I ,I60
c .

U i EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEHEEEEEEEEEEEEEEEEEEEEE

5 llitil!!Illliliti!!!Illilit m i;;; m ; m ; m m m m mE
'

- .
.

a i
e i .........................................................

2 1
i

**RREE88Agggssagggcggcggcngerggggerggggreggggcccgggcccggc
,

e

': I nuenn 11111111111f
2 .,

4 I,
;

i E
,

u 3
.

e
er errors

~

it.liitilc,
aa aaaaaaE

l E,

i . ..... ... ...... ...... . ....... ... .....

e,

t .............................................n n n n n n

i 111!!!i!!!!111111111111111111111111111111111111111111111i
! .

eli .........

N' sisisissisissisissiassisisi m m m : m m zisitinisinii
n .........................................................

-

- _ _ _ _ . _ _ __



_.

% oA

29

Tabh 20.

St AC,L$t.dif e Pete 1
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se... e.oossesseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeweeeeeeeeeeeeeeeeeeeseesesseeesosaseesseeeeeeeeeeeeeeceeseeeeeeeeeese

W AD1 PA Antre Dos tels Unit 1 iteorne, edJ, tretit furres Centrols llectrices $.A.
W ALF PWR Ateeres Unit 2 Almeret, Ceteres, Spain Ccavente levittene de Electrici
5 Ak1 Pd erkermos bucteer Oro, Unit i tuotettslite, Arkanses Arkansas Power & Li ht Contenyt

C Ah2 M Arternes butteer Cre, Unit I tussellyttle, Arkanses Arkeness Power & Litht Company
W All M Asco Unit 1 Asco, Terrotone, Speln f uerges Electrites de Cetelma
W A12 PA Asco Unit 2 Asco, terretone, Speln fuertes flectrices de Cetelma.
6 6f3 M trowns ferry Unit 3 Decatur, Atatoms terressee valley Authority
6 tt ed $10 kock Point teactor Charlevola, M!chtten Conswers Power Congany
W SV1 M teever Valley Unit 1 $hltpintoort, 8"ennsylvant e Ducpeste Litht Congeny
G teft De trurovick Unit 1 Southport, torth Caroline Carolina Power & litht Conveny
6 DW2 Bd trunswick Unit 2 Southport, South Caroline Caroline Power & Litht (cupany
W 621 M lesnau Unit i Doettinten, Switserland kordostschwelterische kref twert
W $12 PWR tesnau Unit 2 Doettingen, $witserland hordostschwelterische treftwern
W CAS M Jose Cabrere teacter Madrid, Spain Union (tectrico (UE Ffenose SA
W C01 Pd Catavte Unit 1 Clover, touth Carolina Duke Power Consany

C 2C1 PWR Calvert Cliffs Unit 1 Lumby, Marytend tettimore Gas & tiectric Congen
C CC2 M Colve*t Clltf s Unit 2 tusby, Marytend tattimore f es & Electric Conven
W Cc1 M Donald C. Cook Unit 1 tridgman, Michtten Indiana & Michlten itectric Con
W Ct2 M Donetd C. Coot Unit 2 tridgman, Michitan indiens & Micht en tiectric Cont

W CL1 M Celloway Unit i futton, Missourt Union (tectric Corgeny
G CPt td Coccer brownville, hebraske kebenske Pubtle Power District
a Ct3 PA Crystel River Unit 3 Aed Levet, Ptorida florida Power Corporation
W C1T M he11am teck Patjam heck, Comecticut Comecticut Tankee Atomic Power
8 Dt1 M Davis lesse kuclear Power Stattr9 Unit 1 Dak Harbor, Ohio Toledo (dison Company
W DC1 PWR Diable terryon Unit i Avila teach, tellfornie Pacific Gas & Electric Conveny
W DC2 PWR Diablo Canyon Unit 2 Avile teach, California Pacific Gas & flectric Conpany
4 DR1 DA Dresden hvetear Plant Stetten Unit 1 Morrie, Illinois comonweetth Edison Conpany
& 082 to Dresden huclear Plant *tatinn Unit 2 Morrie, Illinois Comonweetth (dison Conpany
& 083 M Dresden huclear Plant Station Unit 3 Morris, Illinole Comonweetth (disnn Congeny
A tte M lth River Elk River, Minnesota tural Co ogerative Power Assoct
W FA) PWR Joseph M. farley Unit 1 Dathan, Alabama Atebama Power Congeny

W fA2 M Joseph M. Petley Unit 2 Dothan, Alstema Alabama Power Conpany

C #C1 M f ort Calhoun Stetton Unit i fort Calhoun, hebraske Omaha PLtatic Power District
4 FYi $d James A. fit:Petrick Oswego, new tork hew York Power Authority
G GAR DA Garittlano lessa Aurunce, Italy Inte hallonale per l'inergle ((
W GIN PWR Eotert E. Cinna huclear Plant Unit i Ontario, how tork tochester Gas and (Lectric Corp
G MA1 M (dwin 1. ketch Unit 1 taaley, Georgle Georgia Poeer Ccmany
W ht? Pd H. 8. Robinson Unit 2 Hertsville, South Carolina Carolina Power & Litht Conpeny
G NM3 Swt Numteldt Bay Power Plant Unit 1 ture6e, California Pacific Gas & tiectric Conpany
W IP2 M |ndian Point Unit 2 Indian Point, ke York (casolidated Edison Conguny of
W IP) PW4 Indien Point Unit 3 Iruf ten Potr;t, hew York Consottdated (dison Company of
W EDI Pd korea hueleer i ko-tl, koree Kores tisctric Power Corporetto
W M M sewauree kucteer Power Plant Carlton, Wisconsin Wisconsin Pubtle Service Corpo'
A' LAC DWR Lacrosse $olling Water teettor Genoa, Wisconc in Dairyland Power Cooperative
W LM2 PWR Lemnnit Unit 2 Lerannts, Vlaceye, Spain iterchaero 4, A.
W MC1 PWR W. B. McGuire Unit i Cornellus, north Carolina Duke Power Corteny
W MC2 PWR W. 8. McGuire Unit 2 Cornatius, horth Carolina Duke Power Conpany
6 M01 PWR Midtend Unit 1 Midle 4 , Michl en Consmers Power Companyt

0 C2 Pd Midland Unit 2 Midterut, Michigan Crmsmers Power Ctenpany
& ML1 to Mittstone hucteer Power Station Unit 1 Waterford, Connecticut kortheast utitttles service con
C ML2 M Mittstone kuclear Power Station Unit 2 Waterford, Connecticut bortheast utilities Service Com
G MCol Bd Monticello kucteer Generating Plant Montitetto, kinnesota korthern States Power Congany
C MY PWR Maine Tankee tuclear Plant Wiscosset, keine Maine Yankee Atomic Power Congu

J
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Westinghouse /tti Gitte & Will/Promm letrock ord Wilton
led C Westinghouse tapresarlos Agrupados/61bte & MILL ispanote Contuation [n6theering

labcock ord Witten techtel lebcock etd W'tcom
Contustion ingineering techtel Costantion Engtreering

8.A. Westinghouse techte|(tsgress beclonel de Ingeneney tech (Speln) Westinghouse
S.A. Westinghouse lechtel/tapresa hectonst de Ingereney tech (Speln) Westinghouse

f.ereret flectric lennessee yelley Authority Gereret tiectric
Generet tiectric techtel Costasstion Engineering
Wvotinghouse Stone & Weteter instreering Corp. Westinghouse

Gereral (tectric United Engineers ord Constructors Chicago tridge and Iron
Gererel Electric United Engineers ord Constructers Chicago tridge ord Iron

AG (kDO Westinghouse Gitte & Will (US)/tro*16even et Cle (Switterland) Societe des f orges et Atellers chs Creusot
. AG (WOO Westinghouse Gitte & WILL (US)/trovi Seven et Cle (Switserland) loclete des f orges et Atellers da Creuset

Westinghouse Gitte & Hill Contustion Engineering
Westinghouse Duke Power Conveny Westinghouse

Contustion (ngineer Ing techtel Contantion Engtreering
Contustion Engineering techtel Contustion Engineering

any Westinghouse American tiectric Power Service Corporetton Captaistion Engineering
eny Westinghouse Amerleen tie + 2c Power Service Corporetton Chicago Seldge and iron

Westinghouse 6evntel Contustion ingineering
Generet flectric turns 4 Roe, Inc. Contustion ingineering
Babcock and Wilton Gittert Associates, Inc. DetG ck and Wilton

Conveny Westinghouse | Jane & Webs pr Engtreering Corp. Contustion Engtreering
Babcock and Wilcon techtet totcock and Witton
Wes t inghome Pacific Gas & Itectric Company /techtel Ccetustlen Engineering
West inghouse Pacific Gas & Electric Cappany/Dethtel Contastion Engineering
Generet tiectric techtet tabcock and Wilcom
Generet tiectric targent & twsty Engtreers Babcock and Wilton

Gereret (tectric Sergent & Lurvh Engineers Sebcock ord Wilcom

illon Attit Chelmers largent & Lundy ingtreers Pacific Coast Engtreering
Westinghouse touthern Corpeny Services, Inc./Bechtel Contustion (notreerir.g
Westinghouse Southern Company Services, Inc./techtel Comtustion Engineering
Ccatustion Engineering Gitte & HitI contustion Engineering
Generet tiectric stone & Wet.ater Engineering Corp. Ccetustion Engineering

ttrich ltity Generet Electric thosco Servicee, Inc. terni bl
f gy'g {Westinghouse Gittert Associates. loc. $stcock and Wilcos

Generet Electric touthern Conteny Services, Inc./6echte t Generet itectric
Westinghouse nasco servues, Inc. Contussion ingineering . CARD
Generei necira gechiti Contuniion ingineering /

iew York Westinghouse United Engineers and Constructors Sebcock and Wilcos

ew hrk Westinghouse United Engineers and Constructors Captaation Engineering dbO Mll||db|0 On
f

Westinghouse Citteet Associates, Inc. Westinghouse f g gg
stion Westinghouse f luor Engineers, Inc. Cretustion Engineering

Alt ts Chel.ners serpent & tuxty Engtreers Cortustion Engineering

West inghouse Iterduero S. A./Sechtel/$erer. 8. A.HhlitC Betrock and Wilcox

Westinghow , Duke Power Conpany Westinghouse

Westinghous, Duke power Conpany Westinghouse

Satrock and Wilcon Sechtel tetrock and Wilcon

Behcock ord Wilcon Bechtel 3strock and Witcon

uny Generel Electric tbesco Services, Inc. Contustion Engineering

Sechtel Contustion ingtreering
2ny Ccatustion Ing'Incering

General tiectric Dechtet Generst (tectric

ly Contustion Engineering Stone & Webster Engineering Corp. Ccetustion Engineerinc
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W hAl M torth Arve Left 1 kineral, Virginie Virginie Electric & Power Conseny
W hA2 PW borth Arre mit 2 Wineral, Virginia Virginia tiectric & Power Conseny
8 Istl $W hine Nilt Point Unit 1 Scribe, how York tiegere hohawk Power Corporetten
8 OC1 PWR Ccmoe buclear Stellan tmit 1 Senece, $cuth Coreline Duke Power Coepony
B DC2 PWR Ocarise tucteer Statim tmit 2 Seneca, South Caroline Duke Power Company
B OC3 M Ocarise mucteer Stetten Unit 3 6enece, South Ceratine Duke Power Conseny
4 Of8 DW Oyster Creek auclear Generatirg Stetton forked River, new Jersey Generel P elle Utilittee aucteer
C PAL PW Polisades Nuclear Plant touth Moyen, Michleen Caiemre Power Conseny,

W PSI Pd Point teach auclear Plant thit 1 two Creeks, Wisconsin Wisconsin Electric Power Ceaseny
W P62 Pd Point teach kucteer Plant Unit 2 two Creeks, Wisconsin Wisconsin Electric Power Company
0 Pl1 PW Protrie Island Unit i ted Wing, Minnesota horthern Statee Power Company
O Pi2 M Prolete Island Unit 2 Red Wirg, Mirresote borthern $tetes Power f- riy
$ PL1 DWP Pilgrie butteer Power Stetton Unit 1 Plvemuth, messachusetts Doston Idison Conseny
8 GC1 BW rausd Cities Nuclear Power $tetton Unit 1 Cordove, Illinois Conurviwealth Idloon Conveny
G OC2 DW Oued Cities aucteer Power statim Unit 2 Cordove, Illinois Commonwealth idloon Cageny
W Ril M tinghals Unit 2 Vertorg, Sweden Swedish State Power Board ($$PS)
B til PW techo loco Unit 1 Cley $tation, Collfornia Secrements MJilcisel Utility District
W lol PWR Selon Unit 1 leton, New Jersey P 4 tic Service tiectric and Gas Conseny
0 LA2 M Selon Unit 2 leles, hew Jersey Pelle Service Electric end Gas Coppeny I
C $N1 DW Swpehema Unit 1 termick, Perineytvante Pemsyivente Power & Light toppeny
C SL1 PW 8t, Lucie Unit 1 Hutchinson Island, Floriae flories Power & Llpht Company
C $L2 PW lt. Lucie Unit 2 Hutchinson Island, Flories floride Power & Light Company J
O $01 PW Sen Onofre Unit 1 Sei Clemente, tellfornie Southern Cellfornie (dison Comeny
O sol PW to w ayah Unit 1 soddy Delsy, temessee femessee Valley Authority
0 $42 M Sow oyoh Unit 2 loddy Daley, temessee temessee Valley Authority
W Sul Pwa Sorry Unit 1 Gravel hock, Virginie Virginia Electric & Power Company
W SU2 PW Surry unit 2 Grevel teck, Virginie Virginie flectrit & Power Company
4 tut M Three Mlle lateruf bucteer 8tetton Unit 1 Leidorsserry Twp., Pennsylvante metropolitan (dison Conveny
0 TM2 PW thfee Mlle Island buclear Stetton Unit 2 three Nile latend, PA metropoliten Idtson Conveny
W TP3 PWR furkey Point Nuclear Power 8tetton Unit 3 Florida City, Floride Florian Power & Light Company
0 TPA PWR furkey Point Nucteer Power Stetton Unit 4 florlds City, Florida Floride Power & Light Conveny
W 100 PWR frejetiReactor Prescott, Oregon Porttend General Electric Company
W Vil PW Virgit C. $umer Unit 1 Perr, South Caroline Caroline Electric and Ces Company
G VT SWR Vermont Yankee Nucteer Power stetton Vernon, versont versunt Yankee suelear Power Corporation
W Wg) PWR Watts Bar Unit 1 $pring City, temessee temessee Valley Authority
0 WCl M Wolf Creek Unit 1 Burlington, Konses tenses Gas & Electric
W Yt PW Yankee Reactor, towe, Massachusetts towe, Massachusetts Tankee Atomic Electric Conveny
0' tul PWu tion bucteer Plent teactor Unit 1 Ilon, Illinois Consonwealth (dison Company
W Zu2 PW Zion nuclear Plant teactor Unit 2 Zion,litinois Casuunwealth Edison Conveny
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Wst trghese Store & Webster Engineerirg Corp, totter 6enne Droosdok hedtdschesplj (hethertends)
Ws t trghmae Stone & Webster Engtruering Corp. Comastien ingineering I

Gereret tiectric ti* sere snahed Power Corporetten Consusticei treinsering ;

teacsch ervi Wilcon Dde Power Cenpeny/Dechtet tabcock and Wilcon

tetrock eruf Witten Dde fouer Company /bechtel Contustion ingineering i

letcock and Wilton Dde Power Company /Dechtet Detrock and Wilcom ,

6ereret Electric k#re & See. inc./ General tiectric Company Contustion Engineering :
fCoeustlen treireering techtel Contuition Engtreerirg

Westinghame hechtet latcock and Wilton
Westirghame techtel Contustion trgineering
West inghame fluor Engineers, Irc. Societe des f orges et Ateliers & Creuset t

Westirghane fluor Engireers, Ire. Sectete des forces et etellers & Creuset
Generet tiectric techtel Ccmustion ingtreering ,

Gereret tiectric $steent & Lwafy trgtreers Sebcock and Witton

Generet tiectrls lerpent & Lws'y Engtreers tabcock and Wilton
W stinghame lle8/Gitess & elll/ Stat *Levet furt>ln At totterdamse Droogdok medtdscheepij (tetherlands)

Detrock and Wileen Dochtel betrock and Wilton
leestinghane Petic Service tiectric and Ces Company Contustion ingireering
Westinghame P* tic Service tiectric and Gas Conseny Contustion Engireering

Gener6% tiectric Dechtel Chicepo teldge end Iron
Cantust ion irg treering itesco Services, Inc. Contustion Engineering
Contustion Ergireerire (tesco services, Inc. C-( Avery
Westinghame techtel Confustion tretreering
Westirghmae tennessee Valley Authority Westinghouse

Westinghmae f enreasee Velley Autherity Westinghouse

West t rghame Stone & Webster Engtreerleg Corp. totterdenne broogdok modtdschosplj (hethertends)
Westinghame Stone & Wetster Engineering Corp, totterdamse Droogdok hedtdschesplj (hethertends)

Satcock and Wilcom Cilbert Associates, Inc. Batcock and Wilcon

Sebcock and Wilcom D#ns & goe, Inc. Detcock eruf Wilcom

Westinghouse Dechtet Westinghouse

Westirghame Dechtet bebcock and Wilcom

Wes t irghame techtel Chicago tridge and Iron
,

Westinghouse littert Associetes, Inc. Chicago bridge and Iron

Generet Electric tbesco Services. Inc. Chicago $rldge end Iron
Westinghame tennessee Valley Authority Wes tinghame

Westinehamp Sechtel/larpent & L;.uty trgineers Contuntion Engtreering
Westinghan, Stone & Webster trgirnering Corp, tabcock and Wilcox
Westinghouse Sergent & Lwafy trgineers lebcock and Wilcom

Westirehouse Sergent & Lwsfy tagireers Sebcock and Wilcon
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.g table 23. Pattial

[1 tesa, Pet.epit Pope 1
i~ tM PLut,,te MAf 16 Pech,16 sent,it cues,Las at tmap get t,10 t au t t at 61 .. (t - no -

..=m .mm...m m.. ...mm. .mm. .m . mm m.. ..um...... m..... . ..mm.....mm . .<;' ,

W ' Mt FA0101 't A5062 We ttles* ult MtAt
W A01 840101 i A5082 enW mat
W' A01 FA010t 8 Alon2 440ttu Maf 0.210 0.600 0.012 0.009 0.230 ' 0.740 0.320 0.560

I ' W' A01 Wa0101 W ASCAP MW mat 0.130 1.400 0.005 0.005 0.310 0.560 0.150 0.490
! W ALI PALP 01 P A$33e1 atAt 0.260 1.330 0.009 0.0's 0.220 0.$60 0.060 0.530

W alt - Watt 01 W A13M1 # tat 0.150 1.130 0.004 0.011 0.190 0.660 0.050 0.620
$ As1 tae101 P AS3M1 tweet mat 0.210 1.320 0.010 0.016 0.teo 0.520 0.190 0.570
0 Mt PAe102 P A53181 twtel Mat 0.t10 1.320 0.010 0.016 0.700 0.170 0.190 0.$70

f ' 4 . Am t ' 'sullo2 tem A13141 mat 0.tt0 1.390 0.013 0.013 0.710 0.640 0,l00
,- 6 Amt Wam101 W A53301 atAt 0.065 1.500 0.016 0.000 0.410 0.190 0.360

$ Amt uns101 ' W A53M1 (Ct staf 0.090 1.490 0.016 0.014 0.510 0.590 0.M0 0.190
$ t- An2 pae201 P A%334 Dattttti ItAP, NO OLUt.Pw0t0 tot P 131 0.078 0.012- 0.159e

h 0 m2 Pan 201 P AllM 6AfttLLI ICAP, no OLUt.Puof0 ton P 16a 0.077 0.013 0.144
0 Ae7 - Pas 201 P ' 45314 6AfttLLt itAP, no tLut.pnof 0 tot P 210 0.075 0.015 0.54l -
t A42 Pan 201 P A3330 ' BAftstLt ItAP, sed-6LUI Puof0 fee P #64 0.078 0.01% 0.515
0 m2 PA4201 P' A1334 _ 6AtttLit itAP, IOttut.Puoto tot P 257 0.076 0.014 0.159
t Asl W44201 W Allie DAfftLit itAP, teo-glut PN0f0 tok p 315 0.046 0.006 0.090
t MP una201 W A$334 MtitLtt itAP, No.BLut-Puofo 90s P 344 0.047 0.008 0.cas

- t Am2 w4s201 W AS334 SAffttti ICAP, h0 6Lut tuof0 f em > 37J 0.04% 0.008 0.075
t M2 une201 W A%338 641tetti it4P, no stut.Puof0 top P 34 b.044 0.006 0.002
0 462 WA4201 W A333e natitLLI ttAP, MO Stut PHOTO tce # 33J 0.041 0.004 0.001 -
W Att Pol 101 P A53341 htAt 0.240 1.560 0.006 0.011 0.230 0.560 0.030 0.400
g Att Watt 01 W A13341 MAf 0.150 1.750 0.011 0.013 0.170 0.!?0 0.060 0.500
W All - Pal 201 P A13501 MAf 0.220 1.370 0.001 0.008 0.270 0.610 0.030 0.$60
W Att Wal201 W A53341 mat 0.150 1.290 0.405 0.007 0.150 0.050 0.020 0.530

L 4 M ' poe,01 P' A3020 Mat 0.300 1.420 0.016 0.018 0.250 0.180 0.130 0.l10
4 M Wet,01 W A3026 ' stal 0.120 1.250 0.014 0.012 0.700 0.100 0.190 0.510
W ttt Paviol P Ai31st utAt 0.200 1.310 0.010 0.01% 0.100 0.$40 0.140 0.550

'
6 W tyl 64V101 W A%3381 mat 0.110 1.370 0.014 0.006 0.!70 0.620 0.015 0.480
f W ev1 ' Wev101 W A53301 DWS) 0.124 1.420 0.006 0.004 0.277 0.637 0.029

4 - ' DW1 pew 101 P A13331 twist til At U.250 1.400 0.007 0.016 0.270 0.600' O.560
8 DW2 PsW201 P A%3381 twist atAt 0.230 1.500 0.010 0.015 0.270 0.560 0.5 70
W. 821 ' PS2101 P htAT 0.185 1.160 0.014 0.011 0.190 0.710 0.240
W 821 PS2101 P ht A t

W B21 P62102 P MA1 0. tal 1.160 0.014 0.011 0.190 0.710 0.260
-W S21. PS2102 P atAt
W ~ 621 SAlfM ten NEAT 0.240 1.340 0.011 0.023 0.230 0.510
W~ CAS . PCAs01 P A53381 kt At 0.700 1.290 0.013 0.022 0.250 0.500 0.400

- W . CAs PCAs02 P 443381 atAf 0.210 1.240 0.011 0.020 0.240 0.130 0.480
W CA8 ' SAlfM tem A3028 Ntat 0.240 1.340 0.011 0.023 0.230 0.120 0.$10
W CAS WCA401 W 453181 si Af 0. t 70 1.250 0.015 0.011 0.320 0.110 0.330
W CAS Wtat01 W A53141 W 1.510 0.021 0.24S 0.063 - '0.210

)

_.

N0H: Due to the large number of fielda and lisittu page space, not all
fields.are displayed here.
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111 ting cf CitDifR.dbf

lu V 8 t$ 11 CD 9 AB 28 AL AL,,90L AL lkt P0 W te h PAett tottimm ..... .emesseees...m .me e mm ..mmenom.. .. ,........seeeeeeeeemme..t p te,

.se......m..m seemeeseemme=mmeem*e * eme*ees**
.000 tel 06 DV76 0 AL e *.099 96.640 - *0.01 0.007 *0.01 a.009 KAP 0957 A.13 A.t te e a.00910.010 0.010

sal.06 8976 01.030 C.0) 0.020 <0.01 .0134 *0.01 *0.01 <0.01 KAP 0957 611 A #l.060 0.002 *0.01 0.007 0.007 0.004 e.001 0.042 *0.01 0.0% KAP 9228 A3 PLAtt 0960511.050 0.005 *0.01 0.005 0.001 0.004 4.001 e.001 40.01 0.001 EAP 9224 At mat to. 83642, # Lux tot 3521.11 , 0.01)
3AW 1620 479;430i.150 0.012
saw.1420 429;430f.170
6AW 1&M 35 mat A11951g Pet Onet 4463 91.190
64v 1836 34 W8193; Pit auAL.1881 ettomt1.200
6Av.1420 429;430 Utto tot DATA AtAttill4.009
pl .0$h 16 M At C8009 30.006
pt 0584 16 mat C8009 30.006
>1 05N 16 ut.At (8009-30.000
pl.05% 16 uta1 C6009 30.009
pt 05% 16 # tat C8009 30.009 pl .0584 16 NE At C800910 009 eal 05u to (8009 10.006 pt .0564 16 MA1 tt00910.006
mi 0564 16 stat (800910.00F
pl .0M4 16 NE Af C80091

. 040 0.004 <0.61 0.003 0.010 0.004 4.001 *0.01 0.001 KA>4308 A-2 9tAtt 4%05 t'.040 0.004 et.t1 0.007 0.011 0.006 0.002 0.0 % 0.010 0.004 EAP 9306 A8 NEAT ha. ILus0, FLua tot 11221.050 0.005 40.01 0.011 0.006 0.005 4.001 C.028 *0.41 0.0% EAP 9330 At PLAlt 64061.020 0.005 <0.01 0.007 0.013 e.001 4.001 c.001 so.01 0.001 KAP 9330 A3 Hat m0. 6P6051, #tum L01,0145.100 0.020
KAP 9794 42 NEAT 192462..I70 0.030
GAP 9794 4t

. 200 0.001 0.014 0.0M 0.028 0.010 WAP 10867 43 PLAf t 669031260 0.001 0.014 0.014 0.010 0.000 EAP.10867 63 At OtPost180 WLO730 0.006 0.009 0,028 0.010 wAP 10867 43 As OtPositte utto.120
trDO-24161 ll e PittE #0. 3011 ht A1 WD. C6489.120
st00 24157/t1 9; 13 Pitti NO. 301; ht At W0. C6887.076 0.018
40 mt 75/03 13.092
PS-Mt 75/03 13 AD0ltl0hAL tvALuAtl0N.0 76 0.018
PS-ut 75/03 13.092
Pg ut 75/03 13 A00tt10 mat 5yAtuAt10m
PS M 75/03 13.110
GAP.10185 43 Platt 811051.110
EAP.10145 43 PLAft 01105 4.t00
KAP 10105 43720 . gap.10185 43.230
GAP.10135 43
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Table 24 Partial 11stk
|
lutet,80.Ms Peps 1 i

the plast,tp SAf,tp 939,1$ Witt stAf,fttaf NEAf,WO SWPL,tt tiefte 1 eMile PAmet 1 acues,1 eCer,1 19,1 niette,2 entite,2 4Amet,2---......u.....n........u.,.1..

.............u..n......ne...n.m
C $Ne001 904 Ltattl CIsellflou Ite. 41021 # tit 01 1600 140 4.00 AC 8 1500 1650 |W imit 7G101 p Laella teniel 1590 10 3.00 m 4 1250 10

'

W #1 92101 f LA0lta Aselet 1590 10 3.00 m A 1250 toU #1 tele 101 W teW 1950 M 21.00 8C tU AL2 PAL 2Cl P Luulet 994051 1600 M 4.00 WD A 1225 5
i

0 AL2 mL201 W LLatel 45642 1100 1150 13.00 #C t8 el Pas 101 P C51141 1550 1600 4.50 to A 1200 12250 Act Pas 101 P L meet Ltates C5114 t C51141 1650 1700 1 t/le We A 1200
t AB) Pha191 P Ltafel C51141 1650 1 770 1 t/le We A 1200
S As1 Pas 102 P C51142 1550 1600 4.50 to A 1200 1225e Ast Pas 102 P LLatet LLXtWS C5114 2 C5114 2 1MO 1F00 1 t/te W 4 1200 ;

)
9 As1 Pas 102 P Ltattl C5114 2 1650 1T70 t 9/10 We A 1200
0 Asl SetB02 lan Ltatut CGmJttles tug. A11951 888102 1675 M e 1600 f50 Ast t#S802 SM Llatal Comeutflos the. 411951 884702 1600 75 4.00 W A 1225 250 Amt me10% v WP193 1100 itSO 2F.50 FC e8 Amt es101 W wios Castipt talta CAat!DE 40M64 WP 193 1100 1150 M.00 FC 8
9 Amt whiOI W W'.193 1100 1150 M.00 ft t
W A41 Patt01 P Listet D96052 1600 25 4.00 WB A 1225 25U ASI ml101 W Ltatet 83MO 1140 25 22.00 ft t
W At2 Palm 1 P LLatet 84001 1600 25 4.00 WC A 12 5 25U Al2 Wl201 W LLates 4>6052 1140 a 6.00 FC e
4 se Pee,01 P Llates Copeus110m ime. 192462/3 855032 1650 1700 m A 1200 125C
8 SR We,01 W Ccumuttl0h tug. C34008tl0N 856. 192462 555052 1125 25 20.00 ft t
W WV1 P9v101 P Ltatus tsoutflou too. C631F1 669031 1500 1450 4.00 m A 1200 1250g tv1 fev101 P Ltates t&31F1 W9031 1550 1650 4.00 We A 1220 12500 GW1 WW101 W LLEtts Comultion toe. 1150 25 15.00 FC t
U 9t1 WV1W1 W tueuttics Eme. 305424 115 1175 40.00 FC e
8 W1 PW101 P Lwiss C6489 PitCI 301 1650 25 5.50 WD A 1220 10
8 NE POW 201 P LLatal Coas? PitCE 301 1650 25 5.50 We A 1220 10 jg Cao PCA401 P 011051 1550 1600 4.00 WC 4 1225g CAS PCA802 P $11052 1550 1600 4.00 WC A 1225y CAs SAtta see! W.S. Sitti U.S. Sitti C400F1 AlfM PLAft IMO 4.00 We A 1200$ CAs WrAA01 W 1150 24.00 FC t
3 COI f C1101 i e0titsoAn 411543 70ecles M 1679 1697 3.50 We A 1220 1247W C81 f(8101 p 411345 f 0est. 4Fa 1697 3.50 m a 1220 124F jW Cet WC8101 W toffteoAn 0950?5 25 15.00 FC t
y Cs1 Wte101 W 895075 1. 1165 15.00 ft a
C CC1 PCC103 P twiel Comuttical toe. C44411 DF200 15 4 25 4.00 m A 12M 25
C CC1 WrC101 W C[seevattom tes. 13A277 11 5 25 40.00 t

,

C CC2 PCC202 P LLates Cseutit0h tes. C52861 089072 1575 25 4.00 m a 12M 25
C CC2 tCC201 W COneutflob ING. 10137 11M 25 40.00 t ,

O CE1 Pct 101 P 644063 1600 4.00 W A 1225
'

,

1NOTE! Due to the large ownber of fields and limited page space, not all '

fields are displayed here.
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isting cf HE.ATJR dt:f

mt,# maal.) eCo,t 19.,1 #14160,3 tartte ,3 4 Amu ,3 sams,3 Em,3 ID,3 tie,y at t,1D PAtts a0Ttswme .m.mm em ... .e e.e ..m.m.. ....me..m.....m . = emm..e....e m e e.m em. n -4 m. -

I
4.3 m A 1No 1250 4.00 AC i f test 4313 53 19 32

60 4.3 AC i 1150 75 #1.00 ft t f EA*SM7 A1
10 4.50 AC 1 1150 25 F1.00 ft t 8 9 mal 06 9976 %

i 1 tat 1*** ? 41.

5 4.C3 1 1110 25 40.00 tC t e EA> 9220 A4
f EAD 9224 A1

1.0 M i 1100 !Ts 40.00 FC e f W %40 33 PES C4611f|CAtt of 1881% t/It AC '' uSO 1MO 4.S0 m A f W 1970 4 30 Pt0644tv 8ttou0 Aut. As tee,
t #f3 at 1 1100 ' 1150 60.00 ft i f W 1543/t2 Af

S.C3 m 1 1180 1150 40.00 ft t f W 1698 33 Pit CitfiflCAf| Of Tilf1 h/10 At t 1550 1600 4.50 M A f 64v 1N0 4 30 ProtAtti sitas us. Amo tee,1 t/18 at i 1100 1150 60.00 ft I f W 1%43/t2 4F
5 4.00 m A 1225 PS 4.00 ft 1 9 6AW 1698 31 34 Pit IDtuttfitAf ton CARD
$ 4.00 ft 1 112$ 25 40.00 ft t f 64w 1620 4 30

t 6AW 1440 3-3 Pit WLLD tisfit!CAtle
f 6AW 1620 4 30
7 6Av 1543/t2 A7

5 4.Q AC 1 IMO 25 78.75 ft t f eat * 9506 A1
f EAP 9308 A1 PLAtt8 D9605 2 Am 996051

5 4.3 at i 1140 25 29.00 FC t f EAD 9330 A1
f int 9330 A1 PLAf ts 64001 AND $407 7

ft i 1600 25 4.00 et A f Ottt 4442 C 23 C 3
9 Rett 4442 C 3J D 1 PLatts 855032 ae 8550334.00 At t 1125 21 40.00 ft a f EAP 6457 A1

4.C3 AC i 112% 1175 40.00 ft t f Doctt1 $0-334 1Atti 4
f EAD 6457 P 1; A 1
f Doctt150-3M 144Lt 1

D 5.50 AC 1 1150 #5 10.00 BC D f NE]0 24141 6; 7; 13
> l.50 . AC 1 1150 25 50.00 tC t f etDD 241$7/t1 6: 71 13

4.00 AC 1 1150 24.00 FC 9 f Wasi?6/64 6 1*
4.C3 AC 1 8110 24.00 ft t f W en/76/64 63 '

4.00 AC 1 f Wat/76/64 41;44
f EAP 10101 43

6.00 AC i 1140 25 22.00 #C 8 f EA* 9734 213A1
6.00 AC 1 1111 1165 22.00 FC e f EAP 1152? 4+1; 4 4

f EAP 9734 A1 i
f EAP 11127 43;44

!4.00 t 1150 25 40.00 BC 4 f DOCKt150 317 4; el 35 I

f DOCKlf 50 317 et le4.C3 1 ille 25 40.00 FC t f Doctti 50 316 41 6; 62 '

f DOCrt) 50 310 4; 63 h4.00 Ae . , wo 40.00 te t , n, u m0 ,

yERTURE
g CARD

Also hailable on
i Aperture carg

!
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Table 26. Partial listing of HAZ,,,PR.dbf

!

MA2,Pt. M t Pept 1
17.0 PLAut,10 NEAT,10 mtAT htAT,W kit,lD PA$tt W0fts................................B..eeeeeeeeeeeee ..eeeeeeeeeeeeeeeeeeesessenessensenesese .. easessessesseesseesesessessessesse
W ADI h40101 FA0101 WA0101 wte 8957 31 W hA2 0F ANN 161
W Att hAL201 PAL 201 WAL201 WCAP 9228 21 Ftm W hA2 0F PLAtt 89405 t
8 Att mat 101 PA4101 6AW 1440 32 Fe m PLatt C 5114 1 tong.
8 Amt hA4107 pat 102 6AW 1698 32 FROM PLATE C 5114 2 LDhG.
C Ah! MAh201 PAh201 SMI*0564 14 FR m NEAT C 4009 3
W Att hat 101 pat 101 WAt101 WCAP 9308 21 F80M W hA2 0F PLAtt 89605 2
W As2 NA5201 PA5201 WA5201 Wte 9330 21 f t0M W hA2 0F PLAf t 94081
0 De het 01 Ptt 01 Wat 01 GECR 4442 4 MADt Ftom ftli WELD MAttelAL
W SV1 Nevici PSVIO1 WIVl01 K AP 10467 41 Fim WifNik NA2 0F PL. $69031
W $21 h42101 PI Mt M/03 2
W Cat NCA802 PCAB02 WCAB01 WCD 10185 41 FROM WELO NA! MAftRIAL
W C01 NCt101 FC0101 WCt101 K AP 9734 21 fton W hA2 0F FotGING 05
C CC1 NCC101 PCC103 WCC102 . tul 1280 7 Ft0M 07206 3 $1DE OF WELD
C CC2 NCC201 WCC201 adl M24 6; 29 FeaM 089071 Ae D8907 3
W CK1 NCK101 PCK101 WCK101 Sd l.02 4770 7 FROM $4406 3 $1DE OF wtLD
W CK2 NCK201 PCK201 WCK201 WCo 8512 21 Fem W hA2 0F C55212
W CL1 NCL101 PCL101 WCL101 K O 9642 21 ft0M W Mn2 of R2706 1
0 CPt NCPt01 WCPt01 Mot 103 0966 36 Fem G2802 1 Amo G2802 2
8 Ct3 NCR301 pct 301 DAW 1996 32 Fem C43A41, NEAT su
e Ct3 NCt302 PCR302 BAW 1896 32 f t0M C4344 2, ht&T PP
W Cif hCff04 WCff01 WCAP 7036 5 ft0M W9807 1 AND W9807 8
B DS) MD0101 FDt101 SAW 1882 32 Fl0M htAt BCC241
0 Det et102 FDt102 BAW 1682 32 Fe m htAt u J233
W DC) NOC101 PDC 103 @C101 WCo 6465 21 f tom WitNIN hA2 0F $4106 3
W DC2 @C201 PDC 201 WC201 WCD 6783 21 FROM W hAI'0F 854541
G Dal NDR101 ht0C 12585 1

0 Dt2 et201 wt201 SCL 585 10 5; $ itW MA2
0 Dt2 N0:202 WR202 BCL 585 10 5; 6 SAW hat
G Dt3 NDR301 P04301 WDR301 Swal.06 7464 003 5 tlW MA2
G DR) MDR302 PDR301 WR302 SWRI 06 7484 003 5 LAW NA2
W FA1 NFA101 PFA101 WFA101 K AP 8810 21 FROM W hA2 0F $6919 1
W FA2 NFA201 PFA201 WFA201 WCAP 8956 21 FROM W hA2 0F B7212 1
C FC1 NFC101 WFC102 12 0 MCM 001/t1 4 F40M D4802 2 Ae D4602 3
G GAR NCAt01 Wr.A401 DPf/$h/041/t/79 3
W GIN MGIN01 FGtkO1 WGlkO1 K u 7254 4 f t0M W-hA2 0F 125P666
G NA1 MNA101 wha 101 htDC 30997 3 61 3 19 FROM G 8404 2 Amp G 64041
W ht2 NNa201 WB201 WCAP 7373 .4 ft0M W10201 1 AuD W10201 3
0 m3 N m301 DOCKt' 50 133 TAtti Ill
W IP2 NIP 201 P!P203 WIP201 WCAP 7323 4 Ft0M HA2 0F 62002 3
W IP3 NIP 304 PIP 304 WCAP 8475 21 F40M W kAt 0F 82603 3 -

*W K01 NK0101 WK0101 Sdt 17 5759 201 7 FROM W NA2
W KWE HKWE01 FKWE01 WKWE01 WC o 8107 21 FROM W MA2 0F 122x206 vat
A LAC NLAC01 PLAC03 EAC01 ht&D 8 96; 97; 99 FROM hP 1056
W LM2 NLM201 FLM201 WLM201 WCD 9329 21 FROM W kA2 of 123J398
W MC1 mC101 PMC102 WC101 WCAP 9195 21 FROM W hA2 0F B5012 2
W MC2 MC201 FMC201 WC201 WCD 11029 41; 4 2; A 7 Ft0M W hA2 0F FORGlhG 05
G ML1 mL101 PML102 WL101 nt0C 30833 32;33;317 FROM PLAft G 2002 6
C ML2 ML201 PML201 WL202 1t 6 MCn 006 3; 4; 8 FROM C 5061 Ae C 506 3
G MON mon 01 PMON01 WON 01 DNI 0483 6; 7
C. MY mf 01 WY 02 Ca 75 317 8; A 4 Fton 0 84061 Ae 0 8406 2
W kA1 nAIO1 fha 101 WAl01 WCD 8771 2 1; A*1 Fem W hA2 0F FORGING 03
W hA2 nA201 PhA201 wha 201 WCD 8772 21; A 1 FROM W NA! 0* 70MGlhG 04
G m) Nw101 00CKtt 50 220 11 1; III 2
8 Oct p0C101 P0C101 4AW 1421/t1 31;32 Fian NE AT C2600 2
6 OC1 NOC102 P0C102 SAW 1436 3 1; 3 2 Ft0M et At C32651
0 DC2 NOC201 FOC201 SAW 1437 A4 FROM ptAt AAW 163
8 DC2 NOC202 80C202 6AW 1437 A4 Ft0M NE At AWG 164
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1n)U Table 27. Listity of REF_TITL.dbf

ktf flit.dbf Pope 1

tif[l0..............................
IlittCONT ttf
.............................................................................

AChP 66513 1 LeCrosse Dolling Water teettor, teettor vesset Meterlot Surveltlance Program for
AthP 66513 2 Evolustion of tediation Ef fects, AchP 66513, Allis Choteers, lethesde, MD,
ACNP 66513 3 february 1966.
A$1m D$$4 1 J. 3. Newthorne, Redletlen Ef f ects information Centrated on the A$1M Ref erence .

AtlM 0854 2 Correlation Monitor steets, Allu DS$4, American Society for festing and i

AllM D$54 3 Meterials, Philadelphie, PA, 1974.
A$1m $1P 481 1 L. t. Steele end C. 2. Serpen, Jr., Analysis of teetter vesset tedletion Ef fects
A$1M $1P 481 2 Surveillance Prograne, Chapters 1 ord 4. ASTM $1P 481, American society for
ASTM $1P 481 3 Testing and Materlels, Philadelphie, PA,1966.
p W 1421 1 A. L. Lowe, Jr., L. A. Nesster, H. S. Palme, and C. F. Zurtippe, Analysis of
BAW 1421 2 Capsule OCl F from Duke Power Ccepony Oconee Unit 1 teactor vesset Materiets
SAW 1421 3 Survelliance Program, 6AW 1421, tabcock & Wilcoa, Lynchburg, VA, August 1975.
BAW 1621/t1 1 A. L. Lowe, Jr., L. A. Hassler, H. S. Pelse, and C. f. 2urtl5$4, Analysts of
WW 1421/t1 2 Capsule OCl F f rom Duke Power Conceny Oconee Unit i teactor vesset Materiets
W W 1421/t1 3 Surveltlance Program, SAW tati, tev.1, tabcock & Wileca, Lynchburg, VA,
6AW 1421/t1 4 Septeater 1975.
SAW 1436 i A. L Lowe, Jr., et et., Anotysis of Capsule OCl t Duke Power Company Oconee
SAW 1456 2 kucteer Station Unit 1 Reactor vesset Materiets Surveittance Program, 6AW 1436,
SAW 1436 3 tebeeck & Wittoa, Lynchburg, VA, Septeater 1977.
SAW 1437 i Analysis of Capsule OCll C f rom Duke Power Coppeny Oconee Nucteer Stetton,
6AW 1437 2 Unit 2, teactor vesset Materials Survettlance Program, SAW 1437. Babcock &
BAW 1437 3 Wilcon, Lynchburg, VA, May 1977.
BAW 1438 i A. L. Lowe, Jr., et et., Analysis of Capsule OClll A f rom Duke Power Conpany
BAW 1438 2 Oconee Nucteer Station Unit 3, sAW 1438, tabcock & Wilcox, Lynchburg, VA, July
BAW 1438 3 1977.

et et., Analysis of Cepsule TMI.it from Metropoliten EdisonBAW 1439 1
A. L. Love, Jr.Ite latend Nuclear $tetton Unit 1, teactor vesset MaterialsSAW 1439 2 Company Three M

BAW 1439 3 Survelttence Program, SAW 1439, Babcock l Wilcox Co., Lynchburg, VA,
(N BAW 1439 4 January 1977.
t BAW 1440 1 A. t. Lowe, Jr., et et., Anotysis of Capsule Akt t f rom Arkanses Power & Litht
\ 64W 1440 2 Company Arkansas Wucteer One . Unit 1, seector vesset Materiets Surveillance
b 6AW 1440 3 Program, BAW 1440, Debcock & Wilcon, Lynchburg, VA, April 1977.

N W 1543/R2 1 A. L. Lowe, K. E. Moore, and J. D. Aadtend, Integrated teactor vesset Materiel -

SAW 1543/t2 2 Surveillance Program, SAW 1543, tev. 2. Bobcock & Wilton, Lynchburg, VA,
BAW 1543/t2 3 february 1964.
DAW 1638 1 A. L. Lowe, Jr., W. A. Pevinich, J. C. Schmotter, and C. L. Whitmarsh, Analysis
BAW 1638 2 of Capsule V Virginis tiectric & Power Conveny North Anne Unit ho.1 Reactor
SAW 1638 3 vesset Materiets Surveltlance Program, BAW 1638, tabcock & Wilcox, Lynchburg,
SAW 1638 4 VA, March 1961.
SAW 1679/R1 1 A. L. Lowe, Jr. et al., Anotyses of Capsule CR3 8, Florida Power Corporation,
6AW 1679/t1 2 Crystal River Unit 3, teactor Vesset Materiets Survalliance Program, $AW 1679,
LAW if79/R1 3 Rev.1, Babcock & Wilcox, Lynchburg, VA, June 1982.
p W 1697 1 A. L. Lowe, Jr., et al., Analysis of Capsule OCill t from Duke Power Conpeny
SA's 1697 2 Oconee Nuclear $tation Unit 3 teactor Vesset materiets Surveittence Program,
BAW 1697 3 SAW 1697, Babcock & Wilcos Co., tynchburg, VA, October 1981.
p W 1698 1 A. L. Lowe, Jr., et al., Analysis of Capsule ANI t f rom Arkansas Power & Light
SAW 1698 2 Ccapany's Arkanses hucteer One, Unit 1, Reactor vessel Materials Survelttence
DAW 1698 3 Program, BAW 1698, tabcock & Wilcot, Lynchburg, VA, hoventer 1981.
H W 1699 1 Anotysis of Capsule OCll A f rom Duke Power Conceny Oconee nuclear Station, Unit
$AW 1699 2 2, Reactor vessel Materiets Surveillence Program, BAW 1699, Sabcock & Witcus,
SAW 1699 3 Lynchburg, VA, Decenter 1981.
SAW 1701 1 A. L. Lowe, Jr., et al., Analyses of Capsule Iti F, The Toledo Id! son Ccupeny,
SAW 1701 2 Devis lesse Nucteer Power $tetton Unit 1, teactor vesset Materiel Surveittence
BAW 1701 3 Program, SAW 1701, labcock & Wilcox, Lynchturg, VA, January 1982 (Rev.1, lotedo

$

BAW 1701 4 Edison, August 1962).
4AW 1702 1 A. L. Lowe, Jr., et al., Anstyses of Capsule R$10, tac emento Municipat Utility
6AW 1702 2 District, tencho leso Unit 1, Eeactor Vessel Meteriets Surveittence Program,
p W 1702 3 SAW 1702, Babcock & Wilcoa, Lynchturg, VA, February 1982.
6AW 1716 1 A. L. Lowe, Jr., J. D. Aediend, W. A. Pavinich, and C. L. Whitmarsh, f racture
SAW 1718 2 Touchness fest Results from Capsule CR3 0 Florida Power Cor$ Oration Crystet
SAW 1718 3 River Unit 3, teactor vessel Material Survelttance Program, SAW 1718, Babcock &
pW 1718 4 witton Co., Lynchture, VA, March 1982.
SAW 1719 1 A. L. Lowe, Jr., J. D. Andtend, J. E, twing, and W. A. Pavinich, f racture
SAW 1719 2 toughness f est Results from Capsule '11 F, the Toledo Edison Coppany,
BAW 1719 3 Davls lesse Wucteer Power $tetion Unit 1, teactor vesset Material Survelltence
DAW 1719 4 Program, BAW 1719, labcock & Witton, Lynchburg, VA, March 1982.

G BAW 1792 1 A. L. Lowe, Jr., et al., Analyses of Capsule R$1 D, sacremento Melcipal Utility
f \
! SAW 1792 2 District, tencho loco Unit 1, teactor vessel Materiet Survettlance Program,

'\ SAW 1792 3 BAW 1792, labcock & Wilton Co., Lynchburg, VA, Octoter 1983.
D BAW 1794 1 A. L. Lowe, Jr., et al., Analysis of Caosule V virginie (tectric & Power Company

BAW 1794 2 horth Anna Unit ho. 2 teactor vesset Materiets Surveiltence Program, SAW 1794,
SAW 1794 3 tabcock & Wilcoa, Lynchburg, n A, October 1983.

_ _
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Table 27 (continued) j

|

ttF,1ift.shft Pope 2
'Dif

,tt CONT DEF,flitt
|eseeseeesesse..... ee......eeeeeeeeeeeeeevesseeeeeeeeeeeeeeeeeeee sesseeeeeeeeeeessesseessessessesee***esee ,

BAW 1603 1 A. S. ket ter end A. L. Lowe, Jr., Corretelloft for Predicting the (f fects of
SAW 1803 2 heutron tedletion on Linde 60 $*aerted Arc Welde, BAW iD03, Debcock & Witten
DAW 1603 3 Co., Lynchturg, VA, JpNory 19N.
BAW 1820 1 J. D. Aedland, tobcock & Wilcos Owner's Cro@ ty? Fuel Assembly teetter vesset
SAW il20 2 end Surveit tence Pros'em Materiets Information, BAW il20, tatcock & Witton,
SAW it20 3 Lechburg, VA, Decenter 19N.
BAW 1834 1 A. L. Lowe, Jr., et et., Anotyses of Copsule tit 8, The Toledo Edison Campany,

,

j
DAW 1834 2 Devis Desse Wucteer Power stetton Unit 1, tenctor Vessel meteriel Surveittence
DAW 1834 3 Program, BAW 1834, Bobcock & Wilcon, tynchburg, VA, May 1994
BAW 18M 1 A. L. Loore, Jr., et et., Anotyses of Captute AWi A Arkanses Power & Light I

6AW it36 2 Cougaeny, Arkanses Nucteer One, Unit 1, teoctor vesset Meteriel Survelttence
1BAW 1836 3 Frapres, BAW 1836, Bebeeck & Wilcox, tynchburg, VA, July 1994. I

BAW 1837 1 J. D. Aedland, et et., Anotysis of Copsule OCl A, Duke Power Company Oconee |

BAW 1837 2 bucteer Stetton, Unit 1, BAW 1837, Bobcett & Wilcoa, Lynchburg, VA, August 1984, 1
SAW 1880 1 A. L. Love et al., Anotysis of Capsule W 83 Floride Power and Light Cenpeny i
SAW 1880 2 St. Lucie Plant Unit to. 2 Reettor vessel Meteriel Survelttence Program. '

BAW 1880 3 BAW 1880, Babcock & Wilcon, Lechburg, VA, Septester 1985.
BAW 1982 1 A. L. Lowe, Jr., et el., #netyses of Cepeute tit A, The Toledo (dison Company,

| BAW 1882 2 Davis lesse Wuclear Power Stetton Unit 1, teactor Yesset Material Survettlance
BAW it42 3 Program, BAW-1882, lebcock & Wticox, Lynchburg, VA, September 1985.
SAW 1898 1 A. L. Lowe et al., Analysis of Capsule Ct3 C Floride Power Corporation Crystet
DAW 1998 2 tiver Unit 3 teactor Vessel Meterial Survefltence Program, DAW 1898, Babcock &
SAW 1998 3 & Wilcoa, Lynchburg, VA, March 1986. )'44W 1999 1 A. L. Lowe et al., Anotysis of Copsule Ct3 D Florida Power Corporation Crystal i

DAW 1999 2 River Unit 3 teactor vessel Materiet Surveittence Program, BAW 1899, Debcock & |

BAW 1999 3 Wittom, Lynchburg, VA, March 1986. '

BAW 2NS 1 A. L. Love et et., Anotyels of Capsule Ct3 F floride Power Corporation Crystal )
BAW 2N9 2 River Unit *3, teactor vessel Meteriet Surveillance Program, BAW 2N9, Debcock &
SAW 2N9 3 Vilcon, Lynchburg, VA, september 1968.
Det 382 85 1/t1 1 M. P. Monehen, L. M. Lowry, R. o. Wooton, and M. P. Felley, finet toport on - I
DCL 382 85 1/R1 2 Eneminetton, testing, and tvetuation of specimens h am the 210 degree Irradiated

,

DCL 382 85 1/t1 3 Pressure Vesset survelltence Capsule for the Oyster Creek mucteer Generating
DCL 382 85 1/mi 4 Stetton, bet 3&2 851, Rev.1, Bettelle Colustius Laboratories, Colutus, ON,
DCL 382 85 1/t1 5 October 1985.
Det 585 10 1 C. O. From et et., Finet Report on Dresden hueteer Plant teettor Pressure
SCL 585 10 2 Vessel Surveittence Programs Unit ko. 2 Capsule Desket Assembly No. 5, a

DCL 585 10 3 BCL 58510, lettelle Coluibus Laboratories, Coluitius, 04, Mey 8,1979. >

BCL 585 12 1 J. 8. Perrin, et et., Finet Report on Palisades kucteer Plant teactor Pressure
BCL 585 12 2 Vessel surveillance Program Capsule A 240, SCL 58512, lettelle Cotuitius
BCL 585 12 3 Laborotories, Colutus, ON, March 1979.
Det 585 21 1 J. 8. Perrin, et al., finst Report on Maine tankee Wucteer Plant teactor
DCL 585 21 2 Prvesure vesset Survelttence Program Capsule 263, SCL 585 21, settelle
BCL 585 21 3 Cotueus Laboratories, Colu*us, ON, Decastwr 1980.
DCL 585 3 1 J. 5. Perrin et et., Finst asport on Dresden hveteer Plant teactor Pressure
DCL 585 3 2 Vessel Surveittence Program Unit No. 2 heutron Oc,simeter Monitor, Unit No. 2
BCL 585 3 3 Capsule Sasket Assently No. 2, and Unit ko. 3 Coosute tesket Assembtv ks.12,
DCL 585 3 4 BCL 585 3, Bettelle Colueus taboratories, Colutus, ON, septenher 15, 1977
SCL 585 4 1 J. 8. Perrin, D. R. Formelo, R. G. June, and E. O. From, Final Report on Zion
$ct 585 4 2 Nucteer Plant tesctor Pressure Vessel $urveillence Program Unit No. 1 Capsule
SCL 585 4 3 1 and Unit No. 2 Capsule U, DCL 585 4, Bettelle Cotuitos Laboratories, Colueue,
DCL 585 4 4 ON, March 1978.
BCL 585 84 3 i L. M. Lowry, et al., Final Report on Examinetton, Testing, and tweluellen of
DCL 585 84 3 2 Irredtsted Pressure vesset surveittence specimens from the Vermont Yankee
Bet 585 84 3 3 Nuclear Power station, BCL 585 84 3, Battelle Colustius Laboratorlu, Colueus,
DCL 585 84 3 4 DN, May 1984
Bul.0275 1 J. S. Perrin and L. M. Lowry, Final Report on Quod Cities Wucteer Plant Unit ko.
IMi 0275 2 1 and Unit to. 2 Resetor Pressure vesset Survelttence Program Unitrediated
BMI 0275 3 Mechanteel Properties, settette Colutus Labs., Colutus, ON, February 1975.
MI.0275/Dt3 1 J. 8. Perrin and L. M. Lowry, Final Report on Dresden Nuclear Plant Unit ko. 3
tul.0275/Dt3 2 Vesset turveittence Programs: Unirradiated Mechanicet Properties, Battelle
3MI 0275/Dt3 3 Colutus Laboratories, Colutus, ON, February 15, 1975.
SMI 0372 1 J. S. Perrin, J. W. sheckherd, and V. G. Scotti, Finst Report on taeminetton and
BMI 0372 2 fvetustion of Cereule F for the Connecticut Yankee teoctor Pressure vesset
041 0372 3 surveit tence Program, Port A. Primary Investigettons and Part 8. Suoplementary
BMI 0372 4 Activities, lettelle Colutus Laborotories, Colutus, ON, March 1972.
BMI 0375/DR3 1 J. 8. Perrin et al., finst Report on Dresden kuclear Plant Unit Wo. 3 tesctor
BMt 0375/Dt3 2 Pressure vessel surveittence Program Capsule tasket ko.13, Capsule besket
04I 0375/DR3 3 ko.14, and keutron Dosimeter Monitor, Battelle Colueus Laboratories, Cotueus,
BMI 0375/Dt3 4 DN, Merch 1, 1975.
SMI 0375/DC1 1 J. 5. Perrin, D. R. Formeto, R. S. Deming, and L. M. Lowry, Final Report on
DMI 0375/0C1 2 Duod Cities kweteer Ptent Unit ko.1, teactor Pressure vesset Surwettlance
0M1 0375/0C1 3 Program: Copeute Basket ko. 2, Capsute tasket ko. 3, and heutron Dosimeter
BMI.0375/0C1 4 Monitor Bettet te Cotutus Laboratories, Colutus, ON, March 1975.

,
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tul 0483 1 t. M. Lowry, et et., tr.terin Report on taestretton, festins, and tvoluellan of
Irredleted Pressure vesset su veiltence specimers from the Monticetto mucteerBMt.0683 2 r

041 0483 3 Generating Plant, lettelle Cotetus tetoratories, Colatus, ON. April 1963.
pl*0504 i L. M. Lowry, et st., Senary Deport on tseminetlan, testint, and tweluotton of
gul.0504 2 Irrediated Pressure vessel Survelltece Specimens f rom the Arkenses butteer One
BMt.0504 3 unit 2 Generating Plent, settelle memorlot institute, Cetetus, ON, May 19$4
pl D673 1 J. 5. terrin, J. W. theckherd D. t. Farmelo, og 4. M. Lowry, first toport on
BMI 0673 2 Point 6eech wucteer etent Unit he.1 Pressure vesset survelttence Program
Mi 0673 3 tvoluetten of Capsule V, settelle Colument teterotories, Colwtus, ON, June 1973
but 0675 1 J. S. Perrin, et 64., finst toport on Point Desch Wucteer Plant Unit No. 2
tul.0675 2 Pressure vesset Surveill ece Programs (voluetten of Cepeute V, settelle
341 0675 3 Colwtus Lotorstories, Colwtus, OH, Jme 1975.
GNI 0975/DC2 1 J. S. Perrin et et., first toport en Duod Cities Nucteer Plant Unit bo. 2
DMI 0975/0C2 2 tenctor Pressure vesset Survelltence Programs tegeute beskee he. 12 end Coteute
BMI 0975/DC2 3 testet ko.13, bettelte Colwtus Laterstories, Colwtus, ON, Septenter 19, 1975.
Sul 095/SU2 1 J. 8. Perrin, et et., finel Report on Surry Unit to. 2 Pressure vesset
BMI 0975/SU2 2 .trediation Copsule Programs tamminetton and Analysis of Capsult t,
BMI 0975/Su2 3 Dettelle Colwtus Laboretortee, totwtus, ON, $pptoster 1975.
GMI 1070 1 D. R. leetend and V. G. Scotti, final Report on tsemairetton and Evoluellon of
Bul.1070 2 Copsule a for the Corviecticut f annte teactor Pressure vessel Survelltence
Bul.1070 3 Program, Settelle Manorlot Institute, Colwtus, OH, Octoter 1970,
tul 1200 1 J. S. Perrin et et., firel teport on Cetvert Clltf s Unit ko.1 Nut 'eer Plant
SMI 1200 2 teactor Pressure vesset Survelltance Progreat CapsW 'td, settells Colu tus
tal.1200 3 Laboratories, Colwtus, OH, Decenter 15, 1960.
CR 75 269 i J. W. $heckherd and R. A. Wulleert, Untreadiated Mechanicet Propertis3 of Meine
CR 75 269 2 tenkee Wucteer Pressure vessel Materiale, CR 75 269, if fects technoloey, Ire.,
CR 75 269 3 tente Barbers, CA, f ebruary 1975.
CA 75 317 1 t. A. Wutteert and J. W. theckherd. Evaluation of the first meine tekee
Ct 75 317 2 Accelerated Surveittence topsule, CR 75 317, Ef fects technology, Inc., sente
CR 75 317 3 tertere, CA, August 1975.
Doctti 50133 1 Mechanical Properties of irredloted teactor Meteriet surveittence specimens
Doctti 50 133 2 Neteldt toy Power Ptert, Unit he. 3, Docket ko. 50133, Pactfle ces and
00CKtt 50133 3 ELO ttic Conceny, ten f rancisco, CA, April 1972.
DOCKti 50 206 1 K. P. Beskin, tesponse to htC trwirles regarding Docke " 50 206,
D0Citt 50 206 2 Provisionet Operating License he DPR 13 Reettor vessel , crlet Survelltence
Doctti 50 206 3 Program ten onofre Nucteer Generating Stetton, Unit 1, touthern Cettfernte
DOCKit 50 206 4 Edison Conveny, Rosemeed, CA, Noventer 10, 1977
DOCK!1 50 220 1 C. V. Mengen, Report of the Eneminetton, testing, and Evoluellon of Irredl6ted
DOCKti 50 220 2 teactor vesset survelttence specimens f rom Wine Mlle Point Unit 1, Docket to.
DOCKtt 50 220 3 50 220, klegere Mohawk Power Corporation, tyracuse, NY, August 1985.
Doctti 50 245 1 W. C. Counsit and W. f. f ee, tesponse to htC trquIrles regarding Mittstone
Doctti 50 245 2 uucteer Power stetten. Unit ho.1 teactor vesset kateriets and survelltence
Doctri 50 245 3 Program, Docket No. 50 245, hortheast utitttles, Martf ord, CT, July 31, 1978.
DOCKlf 50 247 1 W. J. Cahltt, Jr., teeponse to litt trwities regarding Inalm Point Unit 2
00CKit 50 247 2 teactor vesset Meterlet survelttence Program, Docket he. 50 247, Consolleeted
DOCKti 50 247 3 Edison Conveny of New York, Inc., hew York, NY, March 29, 1978.
DOCKtt 50 255 1 tenary of findings teletive to Polisades Plant teactor vesset Meterials,
DoCKlf 50 255 2 Attachment til Conswers Power Conveny Pot tsoues Plant Docket 50 255, June 14,
DOCKti 50 255 3 1985.
DOCKtt 50 261 1 8. J. furr, tesponse to htC trwirles regarding H. 6. Robinson Steam (Lectric
DOCKEY 50 261 2 Plent, Unit No. 2 Docket No. 50 261 License No. DPR 23 teactor vesset Meteriet
DOCKli 50 261 3 Survelltance Program Date, Caroline Power & Light Company, teleigh, NC,
Doctti 50 261 4 Octoter 19, 1977.
Doctti 50 272 i F. P. Librital, tesponse to htC trwirles regarding teactor vesset Materiets
DOCKE1 50 272 2 Wo.1 Unit solem Nucteer Generating Stetton Docket No. 50 272, Public service
Dottti 50 272 3 tiectric and Ces Conveny, bewerk NJ, hovecter 16, 1977.
Doctti 50 280 1 J. t. Perrin, et et., final Report on Surry Unit Wo.1, Pressure vessel
DOCKit 50 280 2 Irredletion Capsule Program: Eneminetton and Analysis of Capsule 1, Docket
Doctti 50 280 3 50280 462, lettelle Cotwtus Laboratories, Colmsus. ON, June 1975.
DOCKtt 50 280/1 1 C. M. stellings, tesponse to NRC irwirits regarding $urry Unit 1 and Unit !
00Cril 50 280/t 2 teactor vesset Meterlet survelttence Program Docket hos. 50 280 and 50 281,
DOCKtt 50 281 1 C. M. Stellings, tesponse to WRC lew irles regarding Surry Unit 1 and Unit 2
Doctti 50 281 2 tenetor vesset Meteriet survettlance Program Docket mos. 50 280 and 50 281,
Doctti 50 262 1 L. O. Morer, risponse to het trwirles regarding Pretrie Island Nuclear
00Ctti 50 282 2 Generating Plant, Docket hos. 50 282 ord 50 306, teettor vesset Meterial
Doctti 50 262 3 surveittence Program (Units 1 and 2), hoethern states Power Coppeny,
DOCKtt 50 282 4 Minneapotts, MN, October 31, 1977.
Doctti 50 295 1 tion Stat'on unit 1, Attachment I, htC Docket ho. 50 295, March 1973.
Doctti 50 304 1 Zlon Stetton Unit 2. Attechment II, het Docket No. 50 304, May 1963.
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DOCKtt 50 30$/A 1 t. W. James, Prelloirety respose to hkC trostries regarding tewouree huclear
DOCKtt 50 3J5/A 2 Power Plant Docket 50 30$ Oseroting License Drk 63 beSest for Inf ormation
DOCKit 50 305/A 3 teoctor vs6 set Meteriet Survelltence Program, Wisconsin PWlic Service Corp.
DOCKit 50 30$/A 4 Green Day, WI, Octoter 11, 1977.
00CKtt 50 305/C 1 8. W. James, tesponse to htC lestries regarding Kewwee hueleer Power Plant
DOCKtt 50 305/C 2 Docket 50 305 Oserating License D8't 43 teetter vesset Meterlot Survelltence
DOCkti 50 305/C 3 Progrun, Wisconsin Pubtle Servite Co.p., Green Bay, Wl, February 1,1974.
DOCKit 10 306 1 L. O. Meyer, tesporse to htC trwirtee regarding Prettle latend aucteer
DOCKtt 50 306 2 Lenerating Plant, Docket hos. $0 282 and 50 306, teetter vesset materiet
DOCKit 50 306 3 Surveiltence Program (Units 1 and 2), horthern States Power (cepony,
DOCKit 50 306 4 Mirrespotis, MN, Octoter 31, 1977
DOCKtt 50 317 i A. g. Jundvell, Jr., tesponse to hit f revities reparding Cetvert Clif f s hucteer
DOCKit 50 317 2 Power Plant Unit to.1 and 2, Doc 6et ho. 50 311 and 50 318 teactor vnset
DOCKit 50 317 3 Meteriet Surveillence Program, lettimore tes eM tiectric Comony, lettimore.
DOCKit $0 317 4 80 Deceater 29, 1977.
DOCKit 50 318 1 A. f. Jurovett, Jr., tesponse to het inquirtes regarding Calvert Clif f s bucteer
D0Ctti 50 318 2 Power Plant Unit hu.1 end 2, Docket he. 50 317 and 50 316 teetter vessel
DOCKtt 10 318 3 Meterlot Survettlance Program, lettimore ces and Electric Comony, lettimore,
DOCKit 10 318 4 10, Decenter 29, 1977,
DOCKit 50 3M 1 C. h. tw, tesponse to htC trugatries regarding Deever volley Power Stetton,
DOCKit $0 334 2 Unit ko.1, Docket 50 334, teactor vesset Materiet Survelttance Program,
DOCKit 50 334 3 Ducuane Light, Pittsturgh, PA, July 21, 1977.
DOCKtt $0 33) i t. E. Uhrig, tesponse to htC lewirles re9erding Reactor Vesset Meterials of
DOCKtt 50 335 2 Construction and survelliance Programs for tne St. Lucie unit 1 teactor vessel
DOCKtt $0 331 3 Meteriet survelltance Program, floride Power & Light Comony, Miami, FL,
DOCKit 50 335 4 Septenter 30, 1977.
00CKtt 50 3M i D. C. Switser, Response to hke irgstries hearding Millstone huclear Power
DOCKit 50 3M 2 Stetten, Unit he. 2 teactor ;. essure vessel (RPV) Meteriel SurvellteMe Program,
DOCKit 50 336 3 Docket 50 336, hortheast hueteor Energy tomany, hertford, CT, Decenter 9,1977.

i
'

DOCKit 50 338 1 C. M. Stellings, tesponse to htC trqstries reperding Pressure vessel irrcture
DOCKit 50 338 2 toughness Properties korth Arne Power stetten Unit hos.1 and 2 Docket hos.
DOCKit 50 338 3 50 338 and 50 339, Virginie Electric and Fower comony, Richmond, VA, ;

DOCKIt 50 338 4 Decentier 11, 1978.
DOCKET 50 339 1 C. M. Stettings, tesponse to htC trustries regarding Pressure vessel Fracture
DOCKET 50 339 2 toughness Proserties horth Anna Power Stetton Unit hos.1 end 2, Docket kos.
DOCKit 50 339 3 50 338 and 50 339 Virginia Electric and Power Comany, Richmond, VA,
DOCKIt 50 339 4 Decenter 11, 1978.
DOCKtt 50 344 1 0. J. Broeht, tesponse to htC inquiries regarding treJen Resetor vesset Material
DOCKit 50 344 2 Surveillance Program, Docket 50 344, Portland General Electric Co@eny,
DOCKit 50 344 3 Porttend 02, May 22, 1978.

iDOCKtt $0 409 1 J. P. Madgett Response to htC Inquiries repstding Delryteruf Power Cooperative
DOCKET 50 409 2 tocrosse toIIIng Water teactor (tACSWR) Provisionet Orerating Literne ho. DPR 45
DOCKit 50 409' 3 Reactor vesset Meteriet surveittence Prosrom Docket ho. 50 409, Delrytend Power
DOCKit 50 409 4 Cooterative, LeCrosse, WI, Decenter 12, 1977.
Det/$N/041/t/79 1 M. Collieni et el., Carigliano hucteer Power Plant Pressure vesset Survelltence
DPf/$h/041/t/79 2 Program Updating to 7th operation Cycts, DPt/sh/041/t/79, Ente heatonale per
DPt/sh/041/t/79 3 L'Energie tiettrice, Rome, Italy, June 1979.
IPtl NP 2428 1 P. FeConnett et et., Irrediated bucteer Pressure Vesset Steel Date lose,
EPtl kP 2428 2 (PRI kP 2428, tiectric Power Research Institute, Pelo Alto, CA, Jme 1082.
FP RA 1 1 1. R. Hager, et et., Anotysis of Capsule V from the Rochester Ces and Electric
FP RA 1 2 R. E. Cinne Unit ho I tesctor vessel todistion Surveillance Program, FP RA 1,
FP kA 1 3 Uestinghouse Electric Corpo*etion, Pittsburgh, PA, March 1973.
GECR 4442 i F. A. trendt, teertor Pressure vessel Meterlet Surveillance Program et the '

GtCA 4442 2 Consupiers Power C:spany Big tock Point huclear Plant, GECR 4442, Generst
GECR 4442 3 t Lectric, sen Jose, CA. Decenter 1963.
GICR 5492 i F. A. Brandt, Hwt)oldt $sy Power Plant Unit he. 3, teactor vesset $ teel
Citt 5492 2 surveit tance Program, atCR 5492, Generet itectric, sen Jose, CA, May 1967.
Jtt 12 1 C. 2. Serpen, Jr. and J. R. Newthorne, tenkee teactor Pressure vesset
J88 12 2 Survettlances hotch Ductility Performance of vessel Steel and Maxinn service 1

JD1 12 3 Fluence Deterstned f rom tasosure During Cores !!, Ill, and IV, J. Beste Eng.,
Jet 12 4 pp. 897-910, Decenter 1967.
MDE 103 0966 ' 1 te A. Colne, Cooper hueleer Station teactor veriet turveltlance Materiets
St 103*0966 2 testing and fracture tcughness Analysis, ot 1t'3 0984, Generet Electric Ccrpeny,
Et=103 0966 3 San Jose, CA, May 1967 ,

!W klM 011 1 J. J. Kortet, Program f or Irrec"ation $weveltlance of Millstone Point Unit 2 !t ktM 011 2 teactor vesset Meterials, h WLM 011, Cortustion Engineering, Inc., Wirdsor, CT,
N NLN 011 3 October 15, 1970

,
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- MAD 11(3) 1 C. 2. Serpen, Jr. and N. E. Watson. Mechanical Property and heutron Spectret
NE&D 11(3) 2 AnotySes of the 810 Rock Point Reactor Pressure vessel, Novel Resterch; Nt40 11(3) 3 Laboratory, Washington, DC, Nuct. Ing. 4 Design 11(3), pp. 393 415, April 1970.; Nt40 17 1 J. R. Newthorne, Postirredletion Dynamic Tear and Charpy V Performance of
ut&D 17 2 12 in. Thick A533 0 Steel Plates and Weld Metets, Nuct. Eng, and Design,17s Nt4D 17 3 pp. 116 130, 1971.

-

ut40 26 1 M. Gottlant and C. Z. Serpen, Neutron fabrittlement SurvellteNe of the
Nt40 26 2 Geristiano Reactor vesset Steel, Nuct. Eng. end Design 26, pp. 313 325,1974.

_ Nt40 8 1 C. 2. Serpen, Jr., Neutron Radletion f abrittlement of Lectosse Reactor Vesset
= NE&D 8 2 Steel and WelcReents Properties and Directionellty Considerations, NucL. Eng.9 :t&D 8 3 and Design 8, pp. 95107,1968.

!E ar3C 12585 1- G. f. Rieger and C. N. Henderson, Dresden Nucteer Power Stetten Unit one end* stoC 12585 2 Unit two Mechanical Properties of Irredleted Reactor vesset Material Survell-
C

NEDC 12585 3 lance spectione, MDC 125d5, Ceneret tiectric, Plessenton, CA, May 1975. |NEDC 30833 1 T. A. Celee, Millstone Nucteer Power Stetton, Unit 1, Reactor Pretsure vesset
!- NEDC 30833- 2 Survelttence Materiets testing and f recture foughness Analysts, MDC 30833,

etDC 30833 3 DRf 813 01285, Ceneret tiectric Company, Sen Jose, CA, Decester 1984
NEDC 30997 1 f. A. Colne, Edwin I. Match Nuclear Power Plent, Unit 1, Reector Pressure Vessel[ NEDC 30997 2 Surveittence Materials 1esting and f racture f oughness analysis, NEDC 3099/,

m utDC 30997 3 Generet Electric Corpeny, sen Jose. CA, October 1985.
* E00 24157/R1 1 Brunswick Steam Electric Plant Unit 2, Information on Reactor vesset Meteriet
gr utD0 24157/R1 2 Survelltence Program. htDo 24157, Rev.1, Generet tiectric Corporatic:,, ten

NE00 24157/R1 3 Jose, CA, Decenter 1978.
_ M00 24161 1 trmswick Steam Electric Plant Unit 1, Information on Reactor vessel Meteriet iE NEDO 24161 2 Survelttance Program, NED0 24161, Generet tiectric Company, San Jose, CA,-

NE00 24161 3 Novencer 1978.
NEDO 24197 1 Monticello Nuclear Generating Plant Information on Reactor vesset Materietc

g ht00 24197 2 Surveiltence Program, Nt00 24197, Generet Electric Company, San Jose, CA, Juneg M00 24197 3 1979. ,

_. NUREG/CR 3319 1 W. N. Mettroy, Ed., tWR Pressure vessel Surveiltence Dosimetry laprovement
~

NUMS/CR 3319 2 Program LWR Power Reector Survelltance Physics Dosleetry Data tese Compendlun,
y . - NUREG/CR 3319 3 NUREG/CR 3319, MDL TME 85 3, U.S. Nucteer Reputatory Cossatssion, Washington,
-

NUREG/CR 3319 4 10, August 1985.
ORNL 4313 1 C. E. Childress, Fabrication Nistory of the First two 12 in. thick Astm A533

L ORNL 4313 2 Grade 8, Ctess 1 Steet Pletu of tae Meevy section Steet technology Program,w CANL 4313 3 Documentary Report 1, ORNL 4313, Oek Ridge National Laboratory, Ook Ridge, TN,K.
ORNL 4313 4 February 1969

e ORNL*1M 3193 1 C. E. Childress, Manuel for ASTM A 533 Grade B Ctese 1 Steel (HSST Piete 03)
- CANL*1m 3193 2 Provided to the Internettonal Atomic Energy Anency, ORNL TM 3193, Oek Ridge

ORNL TM 3193 3 National Laboratory, ook Ridge, TN, March 1971.
P CE 7752 1 N. J. Porter, Polisades vessel We!d Occumentation, Comsunication to Coneuners
P Cl 7752 2 Power Company in reference to Letter P*CE 7747 dated Septeater 25, 1964, Letter
P CE 7752 3 P CE 7752, Contustion Engineering,,Inc., Windsor, CT, October 9,1994

,

|
PS ME 75/02 1 G. Ullrich, s. surgisser, Herrrterger, kachbestrehtungsuntersuchungen en
P9 ME 75/02 2 Reaktordruckgefessmateriel Bernou 1/Kepset v. Ermittlung der Neutronenfluens

. PS ME 75/02 3 soule Laterlet Empension und Root Notch Contraction, PS ME 75/02, Addencksa tu7 PG ME 75/02 4 Pe ME 73/9, tidc. Institut fur Reaktorforschung, November 1975. 'i

PI ME 75/03 1 C. Ullrich and 8. Surgisser, Nachbestrehtungsmtersuchungen en_

PS Mt 75/03 2 NOK ReaktorJruckgefassmaterial der Kernkraftwerke Beanou I/2 Kapset R,
PG ME 75/03 3 PS ME*75/03, tido. Institut fur Reaktcrforschme, Novesber 1975.

;

I

m PG ME 78/06 i G. Ultrich, 8. Burgisser, t. Negedues, and T. Aerne/jem,
Pt ME 78/06 2 Nachbestrehtungsuntersuchurgen en NoK Reektordrwkgevassmateriet des KKs
Pt*ME 76/06 3 1/Kapsel S, PB ME 78/06, tidg. Institut fur Reaktorforschme, August 1978.
SitetVIK/MS 78/226 1 S. Rao and Y. Maag, surveillance fest Results. Ringhals 2, studsvik Energiteknik
StuDSVIK/MS 78/226 2 AS, Sweden, July 17, 1978.

= SW I 02 3467 1 E s. Norris, Analysis of the First vessel Materiet Surveittence Capeute-

Su l 02 3467 2 Withdrawal from Lacrosse telling Water Reactor, SWtl Project 02 3467, Southwest
SWI 02 3467 3 Research Institute, sen Antonio. TX, March 1973,7 SW I 02 3574 1 E. B. Norris, Analysis of the first Materlet Surveittence Capsule f rom H. 8.

{ SWRI 02 3574' 2 Robinson Unit No. 2, SwRI Project 02 3574, Southwest Research Institute, San
SWl 02 3574 3 Antonio, TX, July 1973.e

SWRI 02 4074 001 1 E. 8. Norris, Analysis of the Vessel Materiet Survelltance Capsules Withdrawn
| SWRI 02 4074 001 2 from Lacrosse tolling Water Reactor During the 1975 Refuelling, SwRI Project
, SWRI 02 4074 001 3 02 4074 001, Southwest Research Institute, San Antonio, TX, April 1977.k SWRl 02 4074/2 1 E. 8. Norris, Redietton and Corrosion Survelltance Programs for LACBWR Power

SWRI 02 4074/2 2 Plant, Swti Project 02 4074, Progress Report No. 2, Southwest Research

9 SWRI 02 4074/2 3 Institute, San Antonio, TX, Jme 15, 1976.
=
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SWal 02 4221 1 t. 8. Norris, teactor vessel Meterlet Survelltance Program for Turkey Point Unit
SWRI 024221 2 ho. 4 Anotysis of Capsule f, $dl Project 02 4221, Southwest Research Institute,
BWal.02 4221 3 San Antonio, TX, J ee 1976. i
Swal.02 4397 1 E. 8. korris, teactor vesset Meteriel Surveltlance Program for N. 8. Robinson i

SWRI 02 4397 2 Unit No. 2, Anotysts of Capsule V, Sdl Project ho. 02 4397, Southwest Research
SWRI.02 4397 3 Institute, sen Antonio, TX, October 1976.
SWti 02 4531 1 t. 8. Norris, teactor Vessel Meterial Survelltence Program for Indien Point Unit
SWal 02 4531 2 ho 2 Analysis of Capsule 1, Sdl Project 02 6531, Southwest Research Institute,

,

SWRI 02 4531 3 Sen Antonio, TX, June 1977. !
SWal 02 4531/8 1 E. B. torris, teactor vesset Material Surveltlance Progten for Indien Point
Swal.02 4531/S 2 Unit No. 2 Anotysis of Capsule !, Supplement to finet Report, sdl Project No.
Swal.02 4531/5 3 02 4531, Scuthwest tesearch Institute, San Antonio, TX, Decenter 1980. i

SWtl 02 4770 1 E. 8. Norris, teactor Vesset Meteriet surveillence Program for Donetd C. Cook
SWal 02 4770 2 Unit No. 1, Analysis of Capsule 7, $ d! Project 02 4770, Southwest Research
SWhl 02 4770 3 Institute, Sen Antonio, TX, Detecer 1977
sWal 02 5131 1 E. B. korris, teacter Vessel Materiet Surveltlance Program for capsule 8 -

.

SWtl.02 5131 2 turkey Point Unit ko. 3, Capsule S Turkey Point Unit No. 4, $dl Projects !

Swal 02 5131- 3 02 5131 and 02 5380, seuthwest Research Institute, son Antonio, TX, May 1979 |
S d t 02 5212 1 E. 8. korris tea !No. 2 aneMs a'cter vooM Meterial Surveittence Program for Indian Point UnitSal 02 5212 2 Capsule V, uti Project No. 02 5212, Southwest Research j
swal.02 5212 3 Iretitute, Sen Antonio, TX, hovestser 1980.
Sd i 02 5380 i t. B. Norris, teactor Vesset Meteriet Surveillance Program for Capsule 5 -
Swal.02 5380 - 2 terkey Point Unit to. 3 Capsule 5 Turkey Point Unit No. 4, Swal Projects
Swal 02 5380 3- DJ.*t31 and 02 5380, Southwest Research Institute, San Antonio, TX, May 1979.
Swal.02 5951 1 E. horris, Pilgrim huclear Power Stetton Unit 1 Reector vesset irredletion
Swal.02 5951 2 Surveittence Program, Swal Project 02 5951, Southwest Research Institute, son j
4Wal 02 5951 . 3 Anton o ?X, July 1981.i

t
Swal 024208 001 1 E. B. Norris, Analysis of the vesset Material Surveltlance Capsules Withdrawn
SWtl.02 6208 001 2 from Lacrosse Bolling Weter teoctor During the 1980 Refuelling, Swal Project
SWal 02 6208 001- 3 Wo. 02 6208 001, Southwest Research Institute, son Antonio, TX, October 9,1981.
SWal 06+6901 001 1 E. B. horris, teactor Vesset Materiet Surveltience Program for flon Unit No. 2
Swal-06 6901*001 2 Analysis of Copsule 1, $dl Project 06 6901 001, Southwest tesearch Institute,
SWal 06 4001 001 3 San Antonio, TX, July 1983.
Swal 06 6001 002 1 E. 5. Norris, Dresden Nucteer Power Stetton Unit 2 teactor vessel Irradiation '

SWti 06 6901 Cut 2 Surveittence Program, Analysis of Capsule ho. 8. Swal Project No. 06 6901 002,
SWal 06 6901 002 3 Southwest Research Institute, San Antonio, TX, March 1983. i
Swal 06 7484 001 1' t. 8. Norris, tesctor vesset material Survelttance program for fion Unit ho.1
SWRI 06 7484 001 2 Analysis of Coosute X, $ dl Project 06 7484 001, Southwest Research Institute,
SWRI 06 7484 001 3 Sen Antonio,11, March 1984,
SWti 06 7484 003 1 E. 8. Norris, Dresden Nucteer Power Stetton Unit 3 teactor Vesset Irredletion
SWal 06 7484 0C3 2 Surveltlance Program, Analysis of Capsule No.18, 541 Project No. 06 7664 003,
SWal.06 7484 003 3 Southwest Research Institute, son Antonio, TX, f ebruary 1984
SWal 06 8575 1 P. K. Weir and E. 8. Norris, teactor vesset Materiet Survelttance Program for
Swal 06 8575 2 Turkay Point Unit No. 3: Analysis of Capsule V, $dl Project No. 06 8575,
SWal.00 8575- 3 Southwest Research Institute, San Antonio, TX, August 1986.
SWal 06 8658 1 P. K. Walr, E. S. Norris, and M. L. WILLlose, Sustpehenne Unit 100sleeter
SWal 06 8658 2 Testing, Swal Project No. 06 8658, Southwest Research Institute, San Antonio, jSWal 06 8658 3 TX, September 1986.
SWal 06 8851 1 P. K. Nair and M. L. Wiltlems, Reactor vesset Materiet Survelttance Program for
SWhl 06-8851 2 Sequoyah Unit No. 1: Anotysis of Capsule U, Sdl Project 06 8851, Southwest
SWal 06 8851 3 Research Institute, San Antonio, TX, October 1986
SWtt 06 8888 i P. K. Walt and M. L. Williams, teactor Vesset Material Surveillance Program for
SWhl 06 8888 2 Donald C. Cook Unit No. 2: Analysis of Capsule X, $dl Project 06 888, Southwest
SWhl 06 8888 3 Research Institute, San Antonio, TX, May 1987
SWtl.06 8976 1 P. K. Nair and M, L. Wittlems, teactor vessel Meteriet Survoittance Program for
SWR: b6 8976 2 Angre Oos Reis Unit No. 1: Analysis of Copsule V, SwRI Project 06 8976,
SWal 06 8976 3 Southwest Research Institute, San Antonio, TX, October 1987.
SWR 1 07 1599 1 0. R. Ireland and E. B. korris Influence of neutron irradiation on the
SWal*07 1599 2 Properties of Steels and Welds typical of the Ett Pressure vessel After two
SWRI 07 1599 3 Power Years opr retten, Swal Project 07 1599, Southwest Research Institute,
SWal 07 1599 ' 4 San Antonio, TX, March 1968.
SWWi 07 2892/A 1 E. B. Norris, Analysis of First Survelttance Materlat Capsule from San Onofre
SWhl 07 2892/A 2 Unit 1. Sd l Project 07 2892, Southwest Research Institute, San Antonio, TX,
SWti 07 2892/A 3 May 1971.
SWtl.07 2892/8 1 E. 8. Norris, Anetysis of Second Surveltlance Material Capeute f rom San Onofre
SWtl 07 2892/8 2 Unit 1. S dl Project No. 07 2892, Seuthwest Research Institute, San Antonio, TX,
SWhl 07 2892/8 3 Arw 5,1972.
SWal 17*2108 - 1 F. A. lddings, D. O. Cadena, and M. L. Wittlems. Reactor vesset Material
SWR 17 2108 2 Surveittence Program for Indien Point Unit No. 2 Analysis of capsute V,
SWti d 7 2108 3 Finst Report, Sdl Project No. 17 2108, Southwest Research Institute, San
SWRI 17 2108 4 Antonio, TX, October 1988.

I
1
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SWal 17 5759 201 1 E. B. Norris, teoctor vesset Material Survelltence Program for to-RI Unit 1
t. SWal 17 5759 201 2 Anotysis of Coosule V, $dl Project ko. 17 5759 201, Southwest Research
l SWtl 17 5759 201 3 Institute, Son Antonio, TX, Jee 1980,

Swal 17 7517 219 1 E. 8. horris, P. K. kale, and R. J. Dexter, teactor vessel Materiet Survelltence I

SWti 17 7517 219 2 Program for Ko-ti Unit No. 11 Anotysis of capsule i, $dl Project 17 7517 219, |
SWal 17 7517 219 3 Southwest Research Institute, sen Antonio, TX, July 1986.
SWRI 7244 001/1 1 E. O, horris, auctor Vessel Material Survelltence Program for Donald C. Cook,
SWal 7244 001/1 2 Unit No.1, Anotysis of Copsule Y, Sutl 7244 001/1, southwest Research
Snatl 7244 001/1 3 Institute, son Anton'o, TX, January 1984

i| SWal 7244 002/1 1 E. I. Norris, Reactor vesset Materiet Surveittence Program for Donetd C. Cook, j
SWal 7244 002/1 2 Unit ho. 2, Analysis of Capsule Y, Swtl 7244 002/1, Southwest Research I

'

i SWRI 7244 002/1 3 Institute, Son Antonio, TM, February 1984 j
SWal 7379 001/3 1 t, t. kortis, teactor vessel Material Survelltence Program for Indien Point Unit I

"

SWal 7379 001/3 2 No. 2 Analysis of Copsult 2, SWRI 7279 001/3, Southwest Research Institute, son |
Swal 7379 001/3 3 Antonio, 1x, April 1984 |
Swal 7484 002/1 1 E. 8. Norris, Duod Cities Nucteer Power Stetton Unit 2 Reactor vessel |

SWal 7484 002/1 2 Irrediation Surveltlance Program, Analysts of Capsule ho.18, Swti 7484 002/1, -|
SWti 7484 002/1 3 Southwest Research Institute, Son Antonio, fx, March 1984 |

SWti 7524 1 E. B. Norris, teoctor vesset Material Surveillance Program for Cetvert Cliffs 1

, SWal 7524 2 Unit 2 Anotysis of 263 Deg. Capsule, SWti 7524, Southwest Research Institute,
l SWal 7524 3 Son Antonio, TX, Septeater 1985.

SWtl 7857 1 E. 8. korris, cued Cities Nucteer Power Station Unit i tuctor vessel
SWtl 7857 2 Irredletion Survettlance Program. Analysis of Capeute No. 8, Sutl 7857, I
SWal 7857 3 Southwest Research Institute, San Antonio, TX, August 1984 ,i

'

it F MCM 004 1 S.1. Byrne, Florida Power & Light Cor9eny, St. Lucie Unit No.1,
1t F MCM 004 2 Post trradiation Evaluation of teactor vessel Survelltence Capsule W 97,
TR t MCM 004 3 TR F MCM 004, Contustion Engineering, Inc., Windsor, C1, Decent >er 1983. 1

it N MCM 008 1 S. T. tyrne, Northeast Utilities Service tcsmeny, Mittstone Nucteer Unit No. 2, )TR h*McM 008 2 Evaluation of Irradiated Copsule W 97, teactor vesset Materials Irradiation ,

, f}. ft N MCM 008 3 Survelltence Program, TR N MCM 008, Contiustion %gineering, Inc., Windor, C!, i

[ TR N MCM 008 4 April 1982. |
; it 0 NCO 001 1 A. Regt, Omahe Pubttc Power Olstrict Fort Cathom Stetton Unit No.1 Evoluellan I

1R 0-MCD 001 2 of Baseline Speleens teactor Vessel Materitts Irradiation Survettlance Program, |
'

14 0-MCD 001 3 1R 0 MCD 001, Costustion Engineering, Inc., Windsor, Cf. Merch 1977.
It 0 MCM 001 1 S. T. Byrr*, Omahe Pibile Power District Fort Calhoun Stetton init No.1,
TR 0 MCM 001 2 Post Irrediation tvaluation of teactor vesset Surveiltence Capsule W 225, 4

ft 0 McM 001 3 teactor vesset Materials Irredletloa Surveillance Prngram, it 0 MCM 001, |
ft 0 McM 001 4 Contustion trvlineering, Inc., Windsor, CT, May 1979 I

18 0 MCM 001/R1 1 S. f. Syrne, Omaha Public Power Olstrict Fort Cathom Station Unit No.1, q
TR 0 MCM 001/21 2 Post irradiation Evolustion of teactor vessel Survelttence Capsule W 225,
it 0-NCM 001/t1 3' TR 0 MCM 001, Rev.1. Contustion Engineering, Inc., Windsor, CT, August 1980.
WCAP 10015 1 L. R. Singer, Kansas Gas & Electric Cc,meay Wolf treet Generating Station Unit
WCAP 10015 2 No.1 teactor vesset Radletion Surveit tence Program. WCAP 10015, Westinghouse
WCAP 10015 3 Electric Corporation, Pittsburgh, PA, J e e 1982.
WCAP 10030 1 S. E. Yenichko,' S. L. Anderson, R. P. Shogan, and R. G. Lott, Analysis of the
WCAP 10030 2 Fourth Capsule f rose the Comonweetth Edison company presden Unit 3 Nucteer Plant
WCAP 10030 3 Reactor Vesset Radletion Surveittence Program, WCAP 10030, Westinghouse Electric
WCAP 10030 4 Corporation, Pittsburgh, PA, January 1982. I

WCAP 13364 1 S. E. Yanichko, S, L. Anderson, R. P. Shogan, and R. G. Lott, Analysis of the |
WCAP 10064 2 Third Capsule from the Comonwealth Edison Company Gued Cities Unit 2 Nucteer
WCAP 10064 3 Plant teactor vessel Radiation Surveittence Program, WCAP 10064, Westinghouse
WCAP 10064 4 Electric Corporation, Pittsburgh, PA, April 1982. <I
WCAP 10086 i S. E. Yanichko et al., Analysis of Capsule T fram the tochester ces and Electric
WCAP 10086 2 Corporation R. E. Girna Nuclear Plant Reector Vessel tedletion Surveillowe
WCAP 10086 3 Program, WCAP 10086, Westinghouse Electric Corporation, Pittsburgh, PA, Aprit
WCAP 10086 4 1982.
WCAP 10102 1 S. E. Yenichko, K. C. Tran, erd V. f. Kaiser, Analysis of Capsule P f rom
WCAP 10102 2 Northern States Power Conceny Pretrie Island Unit 1, Reactor vessel Radiation
WCAP 10102 3 Surveittance Program, WCAP 10102, Westinghouse Electric Corporation, Pittsburgh,
WCAP 10102 4 PA, May 1982.
WCAP 10185 1 S. E. Venichko, K. C. Tran, R. P. Shogan, and R. G. Lett, Anetysis of Capsule N
WCAP 10185 2 f rom the Union (Lectrice, S.A., Jose Cobrere Reactor vesset Cadletion
WCAP 10185 3 Surveillance Program, WCAP 10185, West nghouse Electric Corporation, Pittsburgh,i

WCAP 10185 4 PA, October 1982.
WCAP 10236 1 S. E. Yanichko, S. L. Anderson, R. P. Shogan, and R. G. Lott, Analysis of
WCAP 10236 2 Capsule O from the Connecticut Yankee teactor vessel Radletion Survelttance
WCAP 10236 3 Program, WCAP 10236, Westinghouse Electric Corporation, Pittsturgh, PA, January

[ WCAP 10236 4 1983.

( WCAP 10300 1 S. E. Yanichko and S. L. Anderson, Analyste of Capsule Y f rom the Power
x WCAP 10300 2 Authority of the State of New York Indien Point Unit 3 teactor Vessel tedletion

WCAP 10300 3 Surveillence Program, WCAP 10300, Westinghouse Electric Corporation, Pittsburgh,
WCAP 10300 4 PA,' March 1983.
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WCAP 10304 1 S. E. Tonichko, S. L. Anderson, R. P. Shogwn, and R. G. Lott, Analysis of
KAP 10304 2 Capsule i from the P B. Robinson Unit 2 Reactor Vesset Radiation Survettlance
WCAP 10304 3 Program, WCAP 10304, Westinghouse Electric Corporation, Pittsburgh, PA, March
WCAP 10304 4 1963.
WCAP 10340 1 8. E. Yenichko, S. L. Anderson, C. A. Cheney, and W.1. Kaiser, Analysis of
WCAP 10340 2 Capsule i from the tennessee Yelley Authority, SegJoyah Unit 1 Reactor Vesset ,

WCAP 10340 3 Radiation Surveiltence Program, WCAP 10340, Westinghouse Electric Corporation,
WCAP 10340 4 Pittsburgh, PA, May 1963.
WCAP 10425 i M. K. Kunke, s. E. Yenichko, C, A. Cheney, and W. f. Kaiser, Anel tsis of Capsule
WCAP 10425 2 U from the Alabama Power company, Joseph M. Farley, Unit 2. Reactor vessel
WCAP 10425 3 Radiation surveltta,nce Program, WCAP 10425, Westinghouse Electric Corporation,
WCAP 10425 .4 Pittsburgh, PA, October 1963.
WCAP 10474 1 R. S. Boggs, S. E. Yenichko, C. A. Cheney, and W. T. Kaiser, Analysis of Capsule
WCAP 10474 2 U from the Atebene Power Company, Joseph M. Ferley, Unit 1. Reactor vesset
WCAP 10474- 3 Radiation Survelltance Program, WCAP 10474, Westinghouse Electric Corporation,
WCAP 10474 4 Pittsburgh, PA, February 1964
WCAP 10492 1 R. S. Boggs, s. E. Yenichko, C. A. Cheney, and W. f. Kaiser, Analysis of Capsule
WCAP 10492 2 i f rom the P6blic service Electric and Gas Conpany seten Unit 2 Reactor vesset ,

WCAP 10492 3 Redletion surveillence Program, WCAP 10492, Westinghouse Electric Corporation,
WCAP 10492 4 Pittsburgh, PA, March 1964 ,

WCAP 10509 1 R. S. Soggs, S. E. Venichko, C. A. Cheney, and W. T. Kaiser, Anotysis of Capsule i

WCAP 10509 2 i f rom the iemessee Valley Authority, SeqJoyah Unit 2 Reactor Yessel Radletion
WCAP 10509 3 Eurveittence Program, WCAP 10509, Westinghouse Electric Corporation, Pittsburgh,
WCAP 10509 4 PA, April 1964. .
WCAP 10637 1 M. K. Kunks and C. A. Cheney, Anotysis of Capeutes 1330 and W 290, Consumers
WCAP 10637 2 Power Company, Polisades Reactor vessel Radletion Surveillence Program,
WCAP 10637 3 WCAP 10637, Westinghouse Electric Corporation, Pittsburgh, PA, Septentier 1964
WCAP 10694 1 R. S. Doggs, C. A. Cheney, and W. T. Kaiser, Anetysis of Capsule Y f rom the
WCAP 10694 2 Public Service Electric and Gas Company solem Unit 1, Reactor vessel Radiation
WCAP 10694 3 surveltlance Prceram, WCAP 10694, Westinghouse Electric Corporation, Pittsburgh, ,

WCAP 10694 4 PA, Decentier 1964
WCAP 10736 1 5. E. Yenichko, V. A. Perone, and W.1. Kaiser, Anotysis of Capsule i from the
WCAP 10736 2 Wisconsin Electric Power Company Point Beach Nuclear Piert Unit No.1,
WCAP 10736 3 WCAP 10736, Westinghouse Electric Corporation, Pittswrgh, PA, Decentier 1964
WCAP 10766 1 S. E. Yenichko, T. V. Congedo, and W.1. Kaiser Anotysis of Copsule U f rom the

- WCAP 10786 2 Duke Power Compa,ny McGuire Unit 1 Reactor Vessel Rediation surveit tence Program, '

WCAP 10766 3 WCAP 10766, Westinghouse Electric Corporation, Pittsburgh, PA, February 1965.
WCAP 10614 1 R. S. Boggs, A. M. Fero, and W. T. Keiser, Analysis of Capsule U f rom the South
WCAP 10614 2 Cerotine Electric and Gas Conpany Virgit C. Sumer Unit 1 Reactor Vessel
WCAP-10614 3 Reoietion Survelltence Program, WCAP-10614 Westinghouse Electric Corporation,
WCAP 10814 4 ' Pittsburgh, PA, J me 1965.

g"
WCAP 10661 1 5. C. Yenichko, S. L. Anderson, and W f. Kaiser, Analysis of Capsule x from

'
i

WCAP 10461 2 Portland General Electric Company Trojen Reactor Vessel Radiation Survelltance
WCAP 10661 3 Program, WCAP 10661, Westinghouse Electric Corporation, Pittsturgh, PA, June
WCAP 10661 4 1965.
WCAP 10667 1 R. S. toggs, S. L. Anderson, and W. T. Kaiser, Analysis of Capsule U f rom the
WCAP 10667 2 Ducpesne Light Conveny seever Valley Unit 1 Resctor vesset Radiation
WCAP 10667 3 surveittance Program, WCAP 10867, uestinghouse 5Lectric Corporation, Pittsburgh,
WCAP-10667 4 PA, September 1985.
WCAP 11006 1 R. S. Boggs, T. V. Congedo, and H. Gong, Analysis of Capsule R f rom the ,
WCAP 11006 2 Northern states Power conpeny Protrie Ittend Unit 1 Reactor vesset Radletion
WCAP 11006 3 Survelltence Program, WCAP 11006, Westinghouse Electric Corporation, Pittsburgh, -

'WCAP 11006 4 PA, Febroery 1966.
WCAP 11029 1 S. f. Yenichko, T. V. Congedo and W. T. Kaiser, Analysis of Capsule Y frce
WCAP 11029 2 Duke Power Company McGuire Un|t 2 Reactor Yessel Radiation survelltance Program,

( WCAP 11029 3 WCAP 11029, Westinghouse Electric Corporation, P:ttsburgh, PA, January 1966.
WCAP 11343 1 S. E. Yenichko and J. C. Schmerta, Analysis of Capsule R f rom the korthern
WCAP 11343 2 states Power Conpeny Pretrie Island Unit 2 Reactor Yesset Redletion turveittence
WCAP 11343 3 Program, WCAP 11343, Westirghouse Electric Corporation, Pittsburgh, PA,
WCAP 11343 4 December 1966.
WCAP 11374/R1 1 R. G. Lott et al., Analysis of Capsule U from the Union Electric Conpeny
WCAP 11374/R1 2 Cottaway Unit 1 Reector vessel Radletion surveillance Program, WCAP 11374,
WCAP 11374/R1 3 Rev.1, Westinghouse Electric Corpretion, Pittsburgh, PA, Jme 1987.
WCAP 11415 1 s. E. Yenichko ard V. A. Perone, Analysis of Capsule V frts the Virginia
WCAP 11415 2 Electric Power Conveny Surry Unit 1 Reactor Vessel Rectiation Survettlance
WCAP 11415 3 Program, WCAP it415, Westinghouse Electric Corporation, Pittsburgh, PA,
WCAP 11415 4 February 1987
WCAP 11438 1 R. P. Shogen et al., Analysis of Capsule W from the Alabama Power Ccapeny Joseph

;

WCAP 11438 2 M. Farley Unit 2 Reactor Yesset Radiation survelliance Progres, WCAP 11438, *

WCAP 11438 3 Westinghouse Electric Corperation, Fitt: burgh, PA, April 1987.
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WCAP 11499 1 S. E. Yenichko and V. A. Perone, Analysis of Capsule V free the Virginia
WCAP 11499 2 Electric and Power Company Surry Unit 2 Reactor Vessel Rediation Survelttance
WCAP 11499 ' 3 Program, WCAP 11499, Westinghouse Electric Corporetton, Pittsburgh, PA, June
WCAP 11499 4 1987.
WCAP 11527 1 S. E. Venichko and S. L. Anderson, Analysis of Capsule 2 from the Duke Power
WCD 11527 2 Ccapany Catawbe Unit 1 Reactor Vessel Redletion Surveiltence Program,
WCD 11527 3 WCAP 11527, Westinghouse Electric Corporation, Pitthburgh, PA, June 1987.
WCAP 11553 1 8. E. Venichko, E. P. Lippincott, t. Albertin, and J. C. Schmerta, Analysis of
6Co 11553 2 Copsule U frca the Wolf Creek Nuclear Operating Corporation Wolf Creek Reactor
tIAP 11553 3 Vesse! Radietton Surveittence Program, WCAP 11553, Westinghouse Electric
WC D 11553 4 Corporation, Pittsburgh, PA, August 1987
WCAP 11563/R1 1 R. P. Shogen et et., Analysis of Capsule X f ross the Atebeme Power Coppeny Joseph
WCAP 11563/R1 2 M. Farley Unit i Reactor vesset Rediation Surveittence Program, WCAP-11563,
WCo 11563/R1 3 Rev.1 Westinghouse Electric Corporation, Pittsburgh, PA, September 1987. i
WCAP 11567 1 S. E. Yenichko, S. L. Anderson, J. C. Schmerta, and L. Albertin, Analysis of
WCAP 11567 2 Capoule S from Pacific ces and Electric Company Diablo Canyon Unit 1 Reactor
WCAP 11567 3 vessel Radiation Survelttance Program, WCAP 11567, Westirghouse Electric
WCAP 11567 4 Corporation, Pittsburgh, PA, Decentwr 1987.
WCAP 11851 1 S. E. Venichko, S. L. Anderson, and L. Albertin, Anotysis of Copsule U from the
WCAP 11851 2 Pacific Gas ord Electric Ccmpany Diablo Canyon Unit 2 Reactor Vessel Radiation
WAP 11851 3 Surveittence Program, Westinghouse Electric Corporation, Pittsturgh PA, May 1988
WCAP 2834/R1 1 S. E. Venichko, San Onof re Reactor Vessel Radiation Surveillance Program,
WCAP 2834/R1 2 WCAP 2834 R1, Westinghouse Electric Corporation, Pittsburgh, PA, Wovember 1966.
WCAP 7036 1 S. E. Yenichko, Connecticut Yankee Reactor vessel Rediation Surveittence Pro-
WCD 7036 2 gren, WCAP 7@6, Westinghouse Electric Corporation, Pittsbur9h, PA, April 1967
WCAP 7254 1 8. E. Venichko, Rochester Ces and Electric Robert E. Cinne una No.1 Reactor
WCAP 7254 2 Vessel Radiation Surveittence Program, WCAP 7254, Westinghouse '.Lectric ;
WCAP 7254 3 Corporation, Pittsburgh, PA, May 1969

- [N WCAP 7323 1 S. E. Yanichko, Consolidated Edison Co., Indian Point Unit ko. 2 Reactor vesset
} WCAP'7323 2 Radiation Survelltence Program, WCAP-7323, Westinghouse Electric Corporation,;

y j WCAP 7323 3 Pittsburgh, PA, May 1969.
U - WCAP 7373 1 8. E. Yenichko, Carolina Power and Light Co., H. S. Robinson, Unit No. 2,

WCAP 7373 2 Reactor Vessel Rediation Surveittence Program, WCo 7373, Westinghouse Electric
WCAP 7373 3 Corporation, Pittsburgh, PA, January 1970.

3

WCAP 7513 1 S. E. Yenichko, Wisconsin Michigan Power Co. Point Beach Unit No.1 Reector !

WCAP 7513 2 . Vessel Radiation Surveittance Program, WCAP 7313, Westinghouse Electric
WCAP 7513 3 Corporation, Pittsburgh, PA, J me 1970.
WCAP 7656 1 S. E. Venichko, Florida Power and Light Co., Turkey Point Unit ko. 3 Reactor
WCAP 7656 2 Vessel Radiation Survelltence Program, WCD 7656, Westinghouse Electric
WCAP 7656 3 Corporat'on, Pittsburgh, PA, May 1971.
WCD 7712 1 S. E. Tentchko end G. C. Zule, Wisconsin Michigan Power Co. and the Wisconsin
WCAP 7712 2 Electric Power Co. Point teach Unit No. 2 Reactor vessel Radiation Survelliance
WCAP 7712 3 Program, WCAP 7712, Westinghouse Electric Corporation, Pittsburgh, PA, Jme

| ' WCAP 7712 4 1971.
WCAP 7723 1 S. E. Yanichko, Virginia Electric & Power Co. Surry Unit No.1 Reactor Vesset

.
WCAP 7723 2 Radiation Survelttance Progrem, WCo 7723, Westinghouse Electric Corporation,
WCAP 7723 3 Pittsburgh, PA, July 1971.

| WCAP 8064 1 S. E. Yanichko and D. J. Lege, Comonwealth Edison Co., Zion Unit he.1 Reactor
WCAP 8064 2 Vessel Radiation Surveitlance Program, WCAP 8064, Westinghouse Electric
WCAP 8064 3 Corporation, Pittsburgh, PA, March 1973.
WCAP 8085 i S. E. Yanichko ard D. J. Lege, Virginia Electric & Power Co. Surry Unit No. 2
WCAP 8085 2 Reactor vessel Radiation Surveittance Program, WCAP 8085, Westinghouse Electric
WCAP 8085 3 Corporation, Pittsburgh, PA, June 1973.
WCAP 8086 1 S. E. Venichko and D. J. Lege, horthern States Power Co. Prairie Istend Unit

| WCAP 8086 2 No.1 Reactor vessel Radiation Swrveillance Program, WCAP 8086, Westinghouse
j WCAP 8086 3 Electric Corporation, Pittsburgh, PA, Jme 1973.
| WCAP 8107 1 S. E. Yenichko, D. J. Lege, and G. C. Zute, Wisconsin Public Service Corporation
i WCAP 8107 2 Kewomee Nucteer Power Plant Reactor vessel Radiation Surveillance Program,
| WCAP 8107 3 WCAP 8107, Westinghouse Electric Corporation, Pittsturgh, PA, April 1973.

WCAP 8132 i S. E. Yenichko and D. J. Lege, Comenwealth Edison Co., Zion Unit No. 2 Reector
WCAP 8132 2 Vessel Radiation Survelliance Program, WCAP 8132, Westinghouse Electric
WCAP 8132 3 Corporation, Pittsburgh, PA, May 1973.
WCAP 8193 1 S. E. Yanichko eruf D. J. Lege, Northern States Power Co. Prairie Island Unit f
WCAP 8193 2 No. 2 Reactor Vessel Radiation Surveillance Program, WCAP 8193, Westinghouse
WCAP 8193 3 Electric Corporation, Pittsburgh, PA, Seotentwe 1973.
WCD 8216 1 S. E. Yenichko and D. J. Lege, Swedish State Power Board Ringhals Unit ho. 2

(N WCAP 8216 2 Reactor vessel Rediation Surveittence Program, WCAP 8216, Westinghouse Electric
{ WCAP 8216 3 Corporation, Pittst:urgh, PA, hevent>er 1973.
s3
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WCAP 8233 1 s, t. Yenichko, D. J. Lege, and J. N. Phlttipo, Tennessee Volley Authority
WCAP 8233 2 Soapoyoh Unit No.1 Reactor Vessel Redletten Survoittence Pregram, WCAP 8233,
WCAP 8233 3- Westinghouse Electric Corporation, Pittsburgh, PA, Decastier 1973.
WCAP 8249 1 t. E. Venichko, D. J. Lege, S. L. Anderson, and T. R. Moseri Analysis of Capsule
WCAP 8249 2 8 from Carollne Power eM Light Conveny M. 8. Pobinson Unit No. 2 Reactor Vessel
WCAP 8249 3 Radletion survelltance Prosrem, WCAP 8249, Westinghouse Electric Corporetten,
WCAP 8249 4 Pittsburgh, PA, December 1973.
WCAP 8421 1 8. E. Yentchko, T. R. Meter, and 8. Kong, Analysis of Capsule R f rom the
WCAP M21 2 Rechester Gas & Electric Corporetlon R. E. Cinne Unit No. 1 Reactor vessel
WCAP 8421 3- Radletion Surveltlance Program, WCAP 8421, Westinghouse Electric Corporetten,
WCAP M21 4 Pittsburgh, PA, Noventier 1974
WCAP 8457 1 J. A. Davidson, J. N. Phltilps, and S. E. Yenichko, Duquesne Light togeny
WCAP M 57 2- Seever Vettey Unit No.1 Reactor vessel Radletion Survelltence Program,1

WCAP 8457 3 Westinghouse Electric Corporation, Pittsburgh, PA, October 1974
WCAP 8465 1 J. A. Devidson, J. N. Phltlips, and S. E. Yenichko, Pacific Gee and Electric Co.
WCAP M65 2 Diebte Canyon Unit No.1 Reactor Yessel Redletion Survelltence Program,
WCAP M65 3 WCAP M 65 Westinghouse Electric Corporetten, Pittsburgh, PA, January 1975.
WCAP MT5 1 s. E. YonIchko and J. A. Devidson, Consolidated Edison Co. of New York Indian
WCAP 8475 2 Point Unit No. 3, Reactor Vessel Redletion sueveittence Program, WCAP 8475,
WCAP 8475 3 Westinghouse Electric Corporation, Pittstiurgh, PA, January 1975.
WCAP 8511 1 J. A. Davidson, J. N. Phlttlps, and S. E. Venichko, Public Service Electric and
WCAP 8511 2 Gas Co. Salem Unit No.1 Reactor Vessel Radletion Survelltence Program,
WCAP 8511 3

WCAP 8511, Westinghouse Electric Corporation,llipe, American Electric Power
Pittsburgh, PA, Noventier 1975.

WCAP 8512 1 J. A. Davidson, S. E. Tentchko, and J. N. Phi
WCAP 8512 2 Company Donald C. Cook Unit No. 2 Reector vesset Redletion Surveittence Program,
WCAP 8512 3 WCAP 8512, Westinghouse Electric Corporation, Pittsburgh, PA, Noventier 1975.
WCAP 8513 1 J. A. Davidson, J. M. Phlttips, and 5. E. Yenichko, temessee Volley Authority
WCAP 8513 2 SegJoyoh Unit No. 2 Reactor Vessel Radletion Surveiltence Program, WCAP 8513, }
WCAP 8513 3 Westinghouse Electric Corporation, Pittsburgh, PA, Novestier 1975. ,

WCAP 8631 1 8. E. Venichko, J. M. Phlttips, and S. L. Anderson, Analysis of Capeute T from
WCAP 8631 2 the Floride Power and Light Company Turkey Point Unit No. 3 Reactor Vesset i

|- WCAP 8631 3 Redtetion turveittence Program, WCAP 8631, Westinghouse Electric Corporetion,
WCAP 8631 4 Pittsburgh, PA, Decentier 1975.,

L WCAP 8739 i S. E. Venichko and S. L. Anderson, Anotysis of Capsule 8 f rom the Wisconsin
| WCAP 8739 2 Electric Power Company and Wisconsin Mlchigen Power Company Point Beech Nucteer

WCAP 8739 3 Plant Unit No.1 Reactor Wessel Radletico Survelltence Program, WCAP 8739,:

i WCAP 8739 4 Westinghouse Electric Corporation, Pittsburgh, PA, Noventier 1976.
i WCAP 8771 1 J. A. Davidson ord J. H. Phlttlpe, Virginia Electric and Power C9mpany North

WCAP 8771 2- Anne Unit No.1 Reactor vessel Redletion survelttence Program, WCAP 8771,i

l WCAP 8771 3 Westinghouse Electric Corporation, Pittsburgh, PA, Septestier 1976.
WCAP 8772 1 J. A. Devidson, VirgInte Electric and Power Company North Anne Unit No. 2

(: WCAP 8772 .2 Reactor Vessel Radletion Surveltlance Program, WCAP 8772, Westinghocse Electric
WCAP 8772 3 Corporation, Pittsburgh, PA, November 1976.
WCAP 8783 1 J. A. Davidson end s. E. Yenichko, Pacific ces and Electric Company Djeblo
WCAP 8783 2 Canyon Unit No. 2 Reactor Vesset Redletion survelttence Program, WCAP 8783,
WCAP 8783 3 Westinghouse Electric Corporation, Pittsburgh, PA, Decesener 1976.
WCAP 8810 1 J. A. Devidson, J. H. Phlttips, and $. E. Venichko, Southern Alabene Power
WCAP 8810 2 Conseny Joseph M. Farley Nucteer Plant Unit No.1 Reactor Vessel Radiation
WCAP 8810 3 surveittence Program,' WCAP 8810, Westinghouse Electric Corporation, Pittsburgh,
WCAP 8810 4 PA, Decostner 1976.
WCAP 8908 _ 1 8. E. Yentchko, S. L. Anderson, and K. V. Scott, Analysis of Capsule V from the
WCAP 8908 2 Wisconsin Ptblic Service Corporation Kewomee Nucteer Plant Reactor Vesset
WCAP 8908 3 Redletion $urveltlence Program, WCAP 8908, Westinghouse Electric Corporation,
WCAP 8908 4 Pittsburgh, PA, January 1977.'
WCAP 8916 1 Analysis of Capsule V from

J. A. Davidson, $. L. Anderson, ard K. V. Scott |t No.1, Reestor VessetWCAP 8916 2 Northern States Power Couper/ Prairie Island Un
WCAP 8916 3 Redletion surveittence Program, WCAP 8916, Westinghouse Electric Corporation,

, WCAP 8916 4 Pittsburgh, PA, August 1977.
|- WCAP 8956 1 J. A. Davidson and S. E. Yenlchko, Atebeme Power Conpeny Joseph M. Farley !

WCAP 8956 2 Nucteer Plant Unit No. 2 Reactor vessel Redletion Survelttence Frogram,,

( WCAP 8956 3 WCAP 8956, Westinghouse Electric Corporation, Pittsburgh, PA, August 1977.
!: WCAP 8957 1 J. A. Davidson and S. E. Venichko, Furnes Centrols Electrices S. A. Angre Dos
| WCAP 8957 2 Reis Unit No.1 Reactor vessel Redletion surveittence Program, WCAP 8957,

WCAP 8957 3 Westinghouse Electric Corporation, Pittsburst, PA, Ney 1977.
WCAP 9195 1 J. A. Davidson and S. E. Yenichko, Duke Power Company Wittlem 8. McGuire Unit

( WCAP 9195 2 No.1 Reactor Vesset Radiation Surveittence Program, WCAP 9195, Westinghouse

| WCAP 9195 3 tiectric Corporation, Pittsburgh, PA, Novestier 1977.
1 WCAP 9212 1 J. A. Davidson. S. E. Yanlehko, and S. L. Anderson, Analysis of Capsule V f rom

WCAP 9212 2 Northern states Power company Pretrie Island Unit No. 2, Reector Vessel
WCAP 9212 3 Redletion Survelttance Program, WCAP 9212, Westinghouse Electric Corporation, i
WCAP 9212 4 Pittsburgh, PA, Novestier 1977.
WCAP 9228 i P. J. Fletos, J. A. Davidson, and S. E. Yonlehko, Centret Nucteer de Almeret
WCAP 9228 2 Almeret Unit No. 2 Reactor Vessel Redletion Survelttence Program, WCAP 9228,
WCAP 9228 3 Westtrghouse Electric Corporation, Pittsburgh, PA, Decentier 1977.

l
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Table 27 (continued) <

I
i

RE F,1|TL.cbf Pepe 11

SEF.10 CONT R!F.flitt
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WCAP 9234- 1 J. A. Devidson end s. E. Yenichko, South Caroline Electric and Gee company
WCAP 9234 2 Virgit C. SJuner Nucteer Plant Unit No.1 Reactor vesset Radiation Surveittence
WCAP 9234 3 Program, WCAP 9234, Westinghouse tinctric Corporation, Pittsburgh, PA,
WCAP 9234 4 January 1978. v
WCAP 9296 1 J. A. Davidson, Tennessee Volley Authority Watts Der Unit ko.1 Reactor Vesset {WCAP 9298 2 Redletion Survettlance Program, WCAP 9298, Westinghouse Electric Corporation, t

WCAP 9298 3 Pittsburgh, PA, July 1978.
WCAP 9308 i P. J. Fletds, J. A. Davidson, and S. E. Tentchko fuertes tiectrices de Catelma t
WCAP 9308 2 ASCO Unit No.1 Reactor vessel Redletion Survelikence Program, WCAP 9308, j

WCAP 9308 3 Westinghouse Electric Corporation, Pittsburgh, PA, July 1978. |
WCAP 9329 1 P. J. Fletos, J. A. Devidson, and S. E. Yenichko, Iber AJero 8.A. Lesent Unit '

WCAP 9329 2 No. 2 Reactre vessel Redletion Surveltlance Program, WCAP 9329, Westinghouse '

WCAP 9329 3 tiectric Corporation, Pittsburgh, PA, August 1978.
WCAP 9330 1 P. J. Fletds, J. A. Devidson, and S. E. Yenichko, f uertes (tectrices de Catelma
WCAP 9330 2 ASCO Unit No. 2 Reactor vessel Radletion Survelttence Program, WCAP 9330,
WCAP 9330 3 Westinghouse Electric Corporation, Pittsburgh, PA, August 1978.
WCAP 9331 1 J. A. Devioson, S. L. Anderson, and R. P. Shogen, Anotysis of Capsule i f rom the
WCAP 9331 2 Wiscons{n Electric Power Company Point Beach Nuclear Plant Unit No. 2 Reactor i
WCAP 9331 3 Vessel Radiation Survelllance Program, WCAP 9331, Westinghouse Electric I

WCAP 9331 4 Corporetton, Pittsturgh, PA, August 1978.
WCAP 9339 1 P. J. Fletda and 8. L. Arderson, Anetysis of Capsule N f rom the Comecticut
WCAP 9339 2 Yankee Reactor vessel Radletion Survelttence Program, WCAP 9339, Westin0 house
WCAP 9339 3 Electric Corporation, Pittsburgh, PA, September 1978.
WCAP 9357 1 E. E. Yenichko and S. L. Anderson, Anotysts of Capsule R from the Wisconsin
WCAP 9357 2 Electric Power Company Point peach Nucteer Plant Unit No.1 Reector Vesset !
WCAP 9357 3 Redletion Surveittence Program, WCAP 9357, Westinghouse Electric Corporation, !
WCAP 9357 4 Pittsburgh, PA, August 1978. 1

WCAP 9469 1 J. A. Davidson, s. L. Anderson, and W. T. Keiser, Analysis of Capsule U from
'

WCAP 9469 2 Portland Generet (tectric Company Trojen Reactor Vessel Redletion Surveittence
WCAP 9469 3 Program, WCAP 9469, Westinghouse Electric Corporation, Pittsburgh, PA, May 1979
WCAP 9491 1 J. A. Davidson, s. L. Anderson, and W.1. Kaiser, Analysis of Capsule i f an no
WCAP 449) 2 6ndian Point Unit No. 3 Reactor vessel Radletion Surwelltence Program, WCAP4491 i

WCAP 9491 3 Westinghouse Electric Corporation, Pittsburgh, PA, Apelt 1979.
,

WCAP 9520 1 S. E. Venichko, S. L. Anderson, ard W. T. Kaiser, Analysis of Capsule f from the '

WCAP 9520 2 Southern Cellfornle Edison Company Sen Onof re Reactor Vesset Radiation
WCAP 9520 3 burveltlance Program, WCAP 9520 Westinghouse Electric Corporation, Pittsburgh,
WCAP 9520 4 PA, May 1979.
WCAP 9635 1 S. E. Yenichko, S. L. Anderson, R. P. Shogen, and R. C. Lott, Analysis of
WCAP 9635 2 Capsule R frem the Wisconsin Electric Power Company Point teach Nuclear Plant -;
l, CAP 9635 3 Unit No. 2 Reactor Vessel Radiation Surveittence Program, WCAP 9635,
WCAP %35 4 Westinghouse Electric Corporation, Pittsburgh, PA, December 1979.
WCAP 9678 1 S. E. Venichko, s. L. Anderson, and W. T. Kaiser, Analysis of Capsule T f rom the
WCAP 9678 2 Pubtle Service Electric and Ces Company Setem Unit No.1 Reector Vessel
WCAP 9678 3 Radietton Surveltlance Program, WCAP 9678, Westinghouse Electric Corporation, ;
WCAP 9678 4 Pittsburgh, PA, February 1980.
WCAP 9717 1 S. E. Yentchko, 8. L. Anderson, and W. T. Reiser, Analysis of Capsule Y from the
WCAP 9717 2 Alabama Power Conveny Farley Unit No.1, Reactor Vessel Redletion Survelttence
WCAP 9717 3 Program, WCAP 9717, Westinghouse Electric Corooration, Pittsburgh, PA, Jee 1980
WCAP 9734 - 1 S. E. Yenichko, Duke Power Conveny Catawba Unit No.1 Reector Vessel Redistion
WCAP 9734 2 Survelttance Program, WCAP 9734, Westinghouse Electric Corporation, Pittsburgh,
WCAP-9734 4 PA, July 1980.
WCAP 9794 1 8. E. Yenichko, S. L. Anderson, R. P. Shogen, and R. C. Lott, Analysis of
WCAP 9794 2 Capsule 125 from the Consumers Power Company Big Rock Point Nucteer Plant
WCAP 9794 3 Reactor Vesset Redistion Survelttance Program, WCAr 9794, Westinghouse Electric
WCAP 9794 4 Corporation, Pittsburgh, PA, Septenber 1980.
WCAP 9842 1 L. R. $1nger, Union Electric Conpeny Cattaway Unit No.1 Reactor Vesset

;

WCAP 9842 2 Radiation Survelttance Program, WCAP 9842, West {nghouse Electric Corporation, '

WCAP 9842 3 Pittsburgh, PA, May 1981.
WCAP 9660 1 5. E. Yenichko et et., Analysis of Capsule V from the Duquesne Light Conpeny
WCAP 9860 2 Beaver Valley Unit No, i Reactor vessel Redletion Surveittence Program,
WCAP 9860 3 WCAP 9860, Westinghouse Electric Corporation, Pittsburgh, PA, January 1981.
WCAP 9675 1 8. E. Yenichko, S. L. Anderson, R. P. Shogen, and e. C. Lott, Anotysis of the
WCAP 9875 2 Maine Yankee Reactor Vesset Second Accelerated Surveittence Copaute, WCAP 9275
WCAP 9875 3 Westinghouse Electric Corporation, Pittsburgh, PA, March 1981.
WCAP 9677 1 S. E. Yenichko, S. t. Anderson, and W. T. Kaiser, Analysis of Capsule i f rom
WCAP 9877 2 Northern States Power Cenpeny Pretrie Island Unit No. 2, Reactor Vessel

.
. WCAP 9877 3 Radletion Surveittonce Program, WCAP 9877, westinghouse Electric Corporation,

WCAP 9877 4 Pittsburgh, PA, March 1981.
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Table 28. ' Partial listing of REF_LST dbf '

REF_LC1.6ft Pope 1 E
TAG PLANT _ID REF_ID g
................................. .
* ASTM D$54
* ORNL 4313
* AD1 SWRI 06 8976
* AD1 WCAP 8957
* AL2 WCAP 9228

'* AN1 BAW 1440 LI
* AN1 BAW 1543/R2 '
* ANI BAW 1698
* Ad1 BAW 1803
* AN1 BAW 1820
* AN1- BAW 1836
* AN1 NUREG/CR 3319
* AN2 BMI 0584
* AS1' WCA.a 9308
* AS2 WCAP 9330
* BR EPRI NP 2428
* BR GECR 4442
* BR NE&D 11(3) .}* BR - WCAP 9794 <

* 'BV1- DOCKET 50 334 }* - BV1 WCAP 10867 ~

* BV1 WCAP 8457
* BV1 WCAP 9860
* BW1 NEDo 24157/R1 !* . BW1 NED0-24161 i
* BW2 NE00 24157/R1 '
* B21 PB ME 75/02 - i
* BZ1 PB ME 75/03
* B21 PB ME 78/06 s
* BZ2 NUREG/CR 3319
* BZ2 PB ME 75/02 I
* CAB EPRI NP 2428
* CAB WCAP 10185.

* CAB WENX/76/64
CB1 WCAP 11527 :*

t

CB1. WCAP-9734*

CC1 BMI 1280*

CC1 DOCKET 50 317*'
'

'' CC2 DOCKET 50 311
CC2 SWRI-7524*

s

,

' 5

|:

,
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As/ APPENDIX A. PRELIMINARY SOFTWARE AND PROCESSING4

A.1 INTRODUCTION

The software described in this appendix is the current implementation of a
system that provides the user of the PR EDB with the necessary tools to
process the data and to create a variety of tabler, fits, and graphs for
reports.and verification of irradiation embrittlement predictions. The
present version is far from complete; many impcrtant tasks remain which are *

not yet.part of this software package and must be performed through thev

dBASE or compatible software. In particulr.r, any direct editing of data
and the elimination of duplicate records can currently be done only through
calls to dBASE. Also, the combination of data from several different files
by means of key identifiers needs to be aone through dBASE. Software to
facilitate these tasks will be part of Later updates.,

The current version of the software package EDB-Utilities has been written
in the Clipper language, which allows compilation of dBASE procedures and
has facilities for menu and ; help screens so that the user can usually run
the program without additional instructions. A detailed user's_ manual will
be available in the near future. The program package provides the means
for a number of file-manipulation tasks, including the display of data on
the computer screen and hardcopy to a printer. The dBASE and related

je x software, such as Clipper, lack the facility for extensivo

| ) mathematics / statistics calculations and scientific graphs. Some plotting
/

.s / and fitting programs are written in FORTRAN using the IMSL and GRAFMATIC
libraries and require ASCII files as input. The ASCII files for the
plotting program can be created through the EDB-Utilities file manipulation

1feature. Another ASCII file that is needed for input to the fitting of raw
Charpy data, RAW C_PR.dat, has been created from the file RAW C_PR.dbf and

_ _

is part of the PR-EDB cet of diskettes. Also included is the ASCII file
RAW C_RS.dat, which contains the results oi the Monte Carlo uncertainty

_

analysis and can be used as input for the multiple fitting program.

The primary output device for graphic presentations by the EDB Utilities is
the monitor screen in EGA format. (Other formats, e.g., VGA, are

considered for future releases.) Utilities are available to transfer the
screen picture to the printer, for instance, GRAFPLUS (Sect. A.7).
Creating output for plotting devices (e.g., HP plotters) is not part of the
current version of the EDB_ Utilities but is being considered for future
releases.

A.2 EDB-UTILITIES SOFTWARE PACKACE

The EDB Utilities package has been designed to provide the end user of the
Embrittlement Data Base with convenient means to manipulate, view, plot,
and fit the data that are given in dBASE format. There are four major
options that can be selected from the first menu (Fig. A.1) .

,_

v)

.-
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(START)
|

;

I

!

|

FILE PLOT DATA
exPontso Pnou FIT AND PLOT CALL RETURN

$^,N gA&b CHAR W DATA D8ASE M- TO M8O DU E8
!

Fig. A l. Major options selected from first menu,

i

1. File Mantoulation Procedures. This option is not restricted to
PR-EDB files; any file in dBASE-format can be processed. :j
Specifically, the following operations can be performed: j
a. Retrieve a file for manipulation
b. Add or delete fields
c. Use numerical data for calculations and place results in user-

. defined fiolds ;

d. Add or delete records ;
e. Reorder records i

f. Display or export data
g. Save working file

A detailed explanation of the different operations will be given in i

'

Sect. A 3.

2. Plot Data Exoorted from EDB files. Numerical data from dBASE files
can be exported to ASCII files, as described in Sect. A.3.7, and
can be represented in scatter plots with automatic scaling and
labeling. Specific curves can be added to the graph as an option.

,

Details are given in Sect. A 4. !

r
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17'

.{V ): 3. Fit and Plot'Charov Imoact Data from EDB files. Raw Charpy impact i

- . data from the file RAW C_PR.dbf, once in ASCII format, can be
._

fitted to a hyperbolic tangent curve and the results plotted.' A |
Monte Carlo uncertainty analysis program is included which |

determines the uncertainties in the fitting parameters given the |
uncertainties in impact energy and test temperature of the original '

data. The following options are provided:

a. Single curve fitting and plotting j
b. Multiple curve fitting and plotting j

c. Monte Carlo uncertainty analysis ;

d. Extracting selected Charpy sets |

Details are given in Sect. A.S.

4. Run dBASE III PLUS. This option allows the user to run the dBASE
program without exiting EDB-Utilities, provided dBASE III PLUS has
been properly installed. The user _can, in this manner, easily
switch between different options and edit or perform other tasks in
dBASE for which no provisions are given in the EDB Utilities
package. Note tM t all fields in the PR-EDB~ files are character
fields, and any numerical manipulation of data must first use the

VAL (...) function to obtain numbers, and convert the results back
to character strings using STR(...), s

f)
\j A.3 FILE-MANIPULATION PROCEDURES

File-manipulation procedures are shown schematically in Fig.'A.2.

A.3.1 General Considerations j

l

The PR EDB consists of a number of data files in dBASE format. Each file ,

can be considered as a table of data; the columns of the table-are called
Data Fields and the rows, Records. Each data field has a given length
FIELD _LEN, a unique identifier FIELD _NAME, and a FIELD _ TYPE, which declares
the data as either " character," or " numeric," or "date" fields, and this
information is coded in a special manner at the head of the dBASE files.

All data fields in the PR-EDB are of character type; this allows one to use
blanks-for missing data and also the introduction of scientific notation,.

for which dBASE III PLUS has no provisions. However, the actual data types
must be provided in some way to processing codes in order to perform ,

calculations, comparisons, and orderings. For this reason, a " structure

file" is assigned to each data file which has the same name but the
extension .str instead of .dbf (e.g. , REAC_PR.dbf has the structure file

_

REAC_PR.str). A structure file has the same first five fields as a dBASE
structure file, but in addition a field F_T for the actual field type,
which can be C for character, N for numeric, S for scientific notation, and

m
f \
\_)
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D for dath. .It also has a field DESC which contains a detailed description
~,

of.the. data: field plus the type of' units.used in brackets (...). This
information is displayed in menu screens concerning data fields and is used
to labr1 the axes in the plots that are generated in the plotting option of
EDB Utilities.

All file-manipulation procedures, such as changing data fields or records, ''1

reordering, and displaying are never performed on the original data file;
the' input file is first copied to-a " working file" WORK.dbf, and the
associated structure file, to STRUCT,dbf. A dBASE-type structure file

A TMPS dbf is also needed for some file-manipulation procedures. -After
performing the desired procedures','the working files may be saved to new-
files, or the old files may be overwritten. The working files remain ins

the directory and can be accessed again by the EDB-Utilities, even after ,

the program has'bcen temporarily terminated. The original files remain as
they are unless overwritten by the user.

N

EDB FILE
M ANIP U LATIO N

O
!

SELECT ADD OR ADD OR O.penyonu REORDER
WORKING DELETE NUM E RIC AL DELETE WORKING OUTPUT

c AtenAnoN S RECORDS FILESFILE FIELDS
-

REC De FROM SELE TE LATA
RELATSD FILS ON SCREEN

ostate naconos CREATE ASCl4
PsR usan's . FILE FOR
CRITens* PLOTTINO

RESTORE SEND DATA
DELETED TO LINE
RECORDS , PRINTER

~

Fig. A.2. EDB Utilities file manipulation procedures.'
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)- A.3.2 ~ Retrieval of Files for, Manipulation ,

V'
Any 'dBASE file can be processed by the manipulation option of EDB,
including the structure files. The input files need not be PR EDB files
(i.e., containing only character fields), but the working file WORK.dbf
has this_ property. A new structure file is created if an associated
structure file is not. present or is incompatible with the' input file.
Field names used in the EDB files are listed in a file STR_ALL dbf, and
this file is used to put information in the new structure file for such
field names. Other information must be entered by the user, who can also
change the information from STR_ALL.dbf, if necessary. The new structure
file is saved if none was previously available, but old files are not
overwritten, even if they are incompatible. The working file WORK.dbf has ;1

'no associated index file. However, an index file can be used with the
input file to ensure the proper order in the working file.

A.3.3 Addition or Deletion of Fields

Fields. can be added to the working file for storing the results of
calculations, and only these fields can be used for this purpose, However,
fields added in a previous run to a file that was subsequently saved can ,

'
still be used for results after later retrieval of the file. Any field can.
also'be deleted including ones that had been added previously. Both
additions and deletions become final only after the modification command is
given; tentative additions and/or deletions can be aborted, if necessary.

( A.3.4 Addition and Deletion of Records

Records can be. deleted from the working file according to conditions
entered by the user, This step is done using the option " Select Records
From Working File." Note that the deletion of records in dBASE is a two-
step procedure; first records to be deleted are marked and following that
the marked records are completely climinated. The marked records can be
restored as long-as-the final elimination step has not been e u cuted.
Consequently, there are two options in the selection procedure, namely t

deletion (marking) of records and restoring (unmarking). All records can
be deleted if the restoration option-is entered before deleting any

. records. Both procedures are done for records that satisfy conditions
that are entered by the user in the menu screens provided. Using suitable
sequences of deletions and restorations, practically all selection criteria
can be satisfied (see Examples, Sect. A.6). After the selection procedure,

is completed, all deleted (i.e., marked) records are removed (eliminated)
and can no longer be restored. Selections can also be aborted in case of
an error.

Records can be added to the working file by appending them from another,

dBASE file. This file need not be a PR-EDB file or a saved working file
and may have numerical or date fields. All data are again converted into
character fields before appending. Data are appended according to the
field' names, which must be the same in the working and the added file.

!q-t
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A.'3.5 Calculations

A variety of numerical operations can be performed on fields of numerical-
or scientific type data, with the results entered into user-defined
scientific fields - Only one operation ar, a. time can be performed, namely
addition, subtraction, multiplication, division, exponentiation plus
exponential function, and logarithm. More complicated formulas can be
calculated in a properly chosen sequence of operations using, perhaps, some
auxiliary fields for temporary storage. A warning is given for improper
operations such as division by zero, and a blank record is given as a
result. A blank is also given if one of the operations has a blank record,
indicating missing data.

.

A.3.6 Reorderine

No index files are associated with the working file, but records can be
sorted in any manner by entering the ordering criteria in the menu screen
provided. The chosen arrangement can be saved in an output file, if
desired.

A.3.7 Disolav and Excort

The data in the working. file can be displayed on the screen or printed. A
menu is provided which allows the selection of fields to be displayed or
printed in any desired order. For printing, the user-must' supply the
number of characters per line and the number of lines per page. The fields
will be distributed over several pages if the width of the output exceeds
the number of lines permitted, and, of course, if there are more records
than the number of lines per page. The data can also be saved in an output j

file that is formatted in a manner suitable for subsequent plotting with
the EDB Utilities plotting program.

A.3.8 Save Workinz File

The working file and the associated structure file can be saved by copying
them under a user-specified name. A warning will be given if a file under
this name already exists, but overwriting an existing file is permitted,
destroying the old file in the process.

9
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A.4 PLOTTING PROGRAM

The data input for the plotting program (Fig. A.3) is prepared by the file-
manipulation procedures and exported to special plot files as described in

i

the previous Sect. A.2. Data from up to ten different files can be put in ;
the same plot with different symbols assigned to each data set. Once the '

plotting program has been called from the main menu, the following
information must be given:

>

1

1. 'The name of the structure file that was associated with the workinc j
file from which the data set was crenared. The sole purpose of j
this file is to provide the information about which data fields

'

,,
' should be used for the x- and y-coordinates, respectively. Thus,

any structure file may be used which has the corresponding
numerical data fields in it, even if another working file was used j

to create the plot input. The field names used for coordinates
'

must be common to all plot files for the same plot but other fields
may differ.

2. The clot title. The title will appear in large letters on top of
the plot.

,

3. Data fields for the coordinates. The user selects these fields !

from an input screen that shows the numerical fields in the j

structure file. 'The descriptions and units given in the structure i
file will be used for labeling the coordinate axes.

4. . Names of the olot files and associated descrintions. The data ;-

descriptions will be-used for (optional) legends that can be placed i

at any desired location in the plot and will appear in the same
sequence as they are entered in the screen. Blanks as descriptions
will be ignored in the legend,

.

l

'l
5. Cu rve s . Certain types of curves can be placed on the plots in

addition to the data points. The user selects the desired type of '

curves from the menu screen and may also enter legends for those
Curves.

6. Symbols and colors. An option is provided for se'.ecting symbols
and colors (for color monitors and printers) for the different data
sets and the curves. Dashes of different densities can be selected
for the curves.

Once the input is given, a picture of the plot will appear on the screen.
Scaling and labeling of the axes are automatic, using the information from
the input data and structure files. The user will be asked to place the
legend at some 19ce.tlon in the plot where it does not interfere with the
data points and curves. The plot may then be sent to the printer if the !
necessary connections are in place.

h-
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,

kPLOT DATA 4
EXPORTED FROM

'

.

EDS FILES

SELECT INPUT
i,

FILES

SELECT DATA ,

FOR PLOTTING

ENTER TEXT
INFORMATION

.

iSELECT SYMBOLS
AND COLOR

SELECT CURVES
TO ADD TO PLOT

,

,

CREATE PLOT
PLACE LEGEND

OUTPUT TO PRINTER

,

Fig. A.3. Flowchart for EDB Utilities plotting program.

|

l All input data for the plot, including information about. curves, symbols,
and colors, are. saved and can be used with subsequent plots. The user can
choose to use the same plot data again, with a possible change in curves,.
symbols, colors, and the placement of the legend. The input information
may also be changed selectively or completely erased (this applies only to
the information that is generated during the plotting procedure, such as

L name of input files, citic, and legends, but not.to the data files which
remain intact).!
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/ LA5 CHARPY FITTING AND PLOTTING-

'
Procedures for fitting and plotting of raw Charpy data are shown
schematically in Fig. A.4, i

FITTING AND
PLOTTING OF RAW

CHARPY DATA-

SELECT AND VERIFY I

DATA FILES
SELECT SPECIFIC

DATA SETS

!
'I'

~r\ 0|
. ij ' '

SINGLE CURVE MULTIPLE CURVE MONTE CARLO EXTRACTING I
'

| . FITTING FITTING UNCERTAINTY SELECTED
AND PLOTTING AND PLOTTING ANALYSIS CHARPY' SETS

1

|

Fig. A,4, Procedures for fitting and plotting raw Charpy data.

| A.5.1 General Considerations

"

-The EDB-Utilities software allows the creation of fits and plots for any.
_given set of raw Charpy data using the hyperbolic tangent function. Each :

'lset.of raw Charpy data is uniquely identified by the keys PLANT _ID +
CAPSULE + HEAT _ID + SPEC _0RI,and all data points having the same
combination of these four identifiers are combined into the same set, l

unless the sequence of-data records is interrupted by a record that
contains different key identifiers. The program requires an input file in-
ASCII format, RAW C_PR,dat, that was created from the PR-EDB file J,,,

-RAW C_PR,dbf. All data are converted to U.S. units, the unit fields are
!_

removed, and a one-character field is added in front of SPEC _ID. If this q
field contains an asterisk, the record will be excluded from processing; i

this feature is useful for removing outliers. No outliers are tagged ing .

\v|
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this way in the attached files, but an example is given below (see Figs. |
iA 7 and A.8). The modified file was then converted to ASCII format using

the dBASE command " Copy to RAW C_PR.dat SDF."_

The fitting procedure is completely automated. Upper and lower shelf ;
'

values are restricted by adding a penalty proportional to the deviation
from initial estimates to avoid unphysical fits. A first inspection of the
points is made to obtain a rough estimate for the initial values of the
curve parameters. A nonlinear least squares fitting program ZSSQ from the
IMSL library is used to determine the best fit, which is then' plotted and
appears on the screen, including data points with automatic scaling and
labeling of the axes in both U.S, and international units. The plots can
be sent to the printer, including a summary _of transition temperatures and
upper shelf data'(in international units). All internal calculations are
done in international units, centigrade and joule. Currently, no options
are available to fit and plot lateral expansion or fracture appearance
versus test temperature data. A detailed report of the fitting and
uncertainty analysis will be available in the near future,

o
As stated in Sect. A.2, Item 3, there are four options for this part of the
program.

A.S.2. . Sinele-Curve Fitting and Plottine

In this~ option, the selected data sets are fitted and plotted, one at a
time, with optional printing of the results. Titles-and subtitles for the
plots can be either given individually or at the start of the procedure,
with the key identifiers serving as subtitles. .The user has the option.to
skip any data set and to terminate the procedure without reading the whole
input file.

A.S.3 Multiole-Curve Fitting and Plotting

'With this option, up to ten different fits can_be placed into one plot
which is useful for comparing data before and after irradiation. The user
enters the overall title and legends for the individual fits. Default
legends can be used which contain the name of the capsule and the total

'. fluence (>1.0'McV). Legends'can be placed by the user at a suita'le freeo

spot in the plot.

A.S.4' Monte Carlo Uncertainty Analysis
,

Uncertainties.for the fitting parameters are needed to determine accuracy
and credibility of the transition temperature and upper shelf data. A
covariance matrix of the fitting parameters is part of any least-squares
procedure, but these covariances are not used for uncertainty analysis in j
the EDB Utilities. The unavoidable linearination used for determining the ;

covariances disregards second order effects, and there is no possibility to
account for uncertainties in test temperature. A more reliable procedure
is the use of random variations of the input data (Monte Carlo procedure);

.such variations can be applied to both impact energy and test temperature, t

.I
1
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. . and the results reflect more accurately the influences of nonlinearities.
The necessary computing time is, of course, increased by a large factor but i

remains manageable for today's computers. Because this option is
completely automated, including printing the plots, a fairly large amount
of data sets can be processed overnight or over a weekend. Nonphysical
results and results that deviate substantially from the mean are eliminated
from the sampling. This has the added advantage that fits can be obtained
even after some tries have failed initially.

The user enters the (one standard deviation) uncertainties for the impact-
energy and test temperature and the number of iterations. Unsuccessful
iterations (i.e., the ones rejected by the program as nonphysical or
inconsistent with the rest) are not counted; however, the total number of-
tries may not exceed five times the specified iteration number. Also
needed is the number of sets to be skipped at the beginning of the input
data file and the number to be processed. Processing is done, one set at a
time, in sequence, starting after the specified number of sets have been i

skipped. A more specific selection can be obtained by using, as the input ,

'data file, the one created by the selection procedure (Sect. A.5.5).
Continuous plotting and printing can be chosen as an option, with the user

.|providing the common title and the key identifiers as a subtitle.
!

Three output files are created by the procedure, the names of which are
either entered by the user or assigned by default. The " Summary Output
File" (default name FORT 15; the 15 in FORT 15 is the unit number of theo

7
-FORTRAN. output file)-is a list which contains the set number, key
identifiers, fluence, irradiation temperature, transition temperature at {
41 J and 68 J (30 f t-lb and 50 f t lb), upper and lower shelf energy (all in i
international units), the number of specimens in the set, and the number of j
successful iterations for-each processed set. The "Covariance Output File" i

(default name-FORT 16) contains mean values, standard deviations, and 4

!correlations for all fitting parameters which include the transition
temperature at the center of the curve and 1/ slope, which is one-half of j
the impact energy range of the transition region. The "EDB_dBASE Output ;

'
File" (default name FORT 17) is intended for conversion to a dBASE file
whose data are an alternative to the' file SHFT PR. This file can also be

~
!

used as an " auxiliary" input file in the-multi 1e fitting option

(Sect. 5.3). Its data are given in U.S. units. A " status report" listing
the results from all successful and unsuccessful iterations is placed on ;

the screen during the procedure. The screen output can be redirected to a '

file as an option.

The complete file RAW C_PR.dat has beea processed vith this program, with
_

10 J and 4'C as input uncertainties for impact energy and test temperature,
respectively, and 200 iterations. The summary and dBASE output files,
RAW C_PR. sum and RAW C_RS dat, respectively, are included in the data

_ _

disks. The dBASE version of RAW C_RS dat (RAW C_RS.dbf) is also included_ _

in the package. The covariance file, which is very large and of limited
usefulness, is not included, but a sample printout is given with the
examples.

4

.
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A.S.5. Extracting Sel u ted Charov Sets
~ :

The raw data files for individual Charpy sets are quite large and thus
require long search times in sequential access. It is, therefore,
convenient and saves time to copy small subsets from a' larger file, if such ;

subsets are processed repeatedly. This is accomplished through the' data-
selection option. The user specifies the selection criteria and may, in

,

j
addition, skip certain sets and terminate the procedure without going i

through the rest of the input file. No processing is done during this
option, but the user specified output file (default FORT 20) can now serve
as an input file for any subsequent processing step.

A.5.6 Selection of Inout Files and Data Sets
i

The four options require essentially the same input information that is '

requested in several input screens: i

|

1. Names of inout data files. orimary and auxiliarv. The primary {
input file is RAW C_PR.dat which is included in the package and

,_

given as default at the menu. The user may change this name to '

that of any other data file that contains raw Charpy data in the.
same format, for instance, one obtained from the selection
procedure described.in Sect. A.5.5. The multiple-fitting option i
permits the use of an addit.f onal, " auxiliary" input file that

.

contains the values of the fr ting parameters as generated by the !
Monte Carlo uncertainty analysis as EDB-dBASE output file. The- '

file RAW C_RS.dat is in::luded in the package and appears as_

default. Its use is optional and allows the user to bypass the
least-squares fitting, speeding up the process and avoiding ,

'problems with convergence. The data sets in the primary and
auxilia y files need not be identical or in the same sequence.

2. Selection criteria, Reactors and materials can be selected for-
processing by entering the selection criteria in the appropriate
menu screen. These criteria are not used in Monte Carlo .
uncertainty analysis. The Monte Carlo uncertainty analysis is
designed to process a large number of data sets in sequence without
user intervention. Consequently, only the starting number and the
number of sets to be processed can be given. The number associated i

with each set can be found in the (ASCII) file RAW CPY. SUM. These_

numbers are entered in the input screen as discussed in Sect.
A.5.4.

3. Selection of symbols and colors. This is essentially the same
procedure as for plots in Sect. A.4, Item 6. Data points that are
excluded from the fitting procedure can be plotted using different
symbols. Such points can also be completely eliminated from the
plot by using the empty symbol (zero symbol) for rejected data
points.

O
,
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A.6 EXAMPLES

The following examples are intended as exercises for the user of the EDB.
Utilities to guide the user through the various options and-to show typical

. .
'

. applications of these processing steps. It is assumed that the user will
try to duplicate the sequence of processing steps which are listed in the
following pages and to verify the results. The reader of this report who
is only interested in the capabilities of the EDB Utilities may have >

difficulty-in understanding the listing of processing steps without running
the program and may safely skip these parts, concentrating on the general !

introductions and resulting tables and graphs.

The EDB Utilities program is started by typing EDB. The user then selects
the various options as indicated below,

i

A.6.1 File Manipglation Procedures with Plots

In the following example, the relation between shift in transition
temperature and upper shelf energy drop will be investigated. This example
was chosen because it makes use of most of the file manipulation features
and~needs only one PR.EDB raw data file SHFT_PR.dbf. For more in depth
investigations, chemistry data need to be added which would require.
addltional processing with dBASE software. Also, the proposed manipulation
of the data file could be done, perhaps faster, directly in dBASE by

,m someone familiar with the software. Ilowever, the creation of the plot file

I ) and the actual plotting requires the EDB-Utilities software.
x_J

This example compares the values given in DTT30 for the shift of transition
temperature at 30 ft lb with the relative upper-shelf drop given in
DUSE,,,REL in percent. However in many reports, these. values are not listed
directly,and only the transition temperatures, UTT30 and ITT30, and upper
shelf energies, UUSE and IUSE, for unirradiated and irradiated conditions
are given, from which the shift values can. easily be calculated. Thus, two
new fields are added to the input file, DTT and DUSE, which will contain
either the reported or calculated value, whatever is available, with
preference for the directly reported value. The values for base material
. plates, forgings, and standard reference materials) and welds will be(
separated, lleat-affected-zone data will be ignored.

Using the file-manipulation option, the following sequence of procedures j

will be performed:
'

Retrieve: SHFT_PR. db f

Delete records: PROD _ID = HAZ '

TEMP _U o F*
USE_U o FT-LB
(data with non-U.S. units are eliminated;
conversion to U.S. units is another possibility)

/ \ *The symbol <> (abbreviation for < or >) stands for "not equal". Symbols are listed as they
I

; y appear on the menu screen (and dBASE corrnands).
\j

i
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Add two user defined fields: Name and description as follows.
1

DTT Shift in Transition Temperature @ 30 ft lb '

[ degree F ] |
DUSE Upper Shelf Drop ( Percent ) '

(text in brackets [] are units for'the plot)

Save working file: to a temporary file (e.g., TMPO)

Delete records: DUSE_REL <- 0
-(use reported USE_REL with positive drop only)

'

.\

Calculate: DUSE - DUSE_REL + 0 (put DUSE_REL into DUSE)
!

Save working file to another temporary file (e.g., TMP01) 3

!
Retrieve: "MPO dbf

Delete records: DUSE_REL o O (retain records without DUSE_REL) i

UUSE <- 0 !

IUSE <- 0 (eliminate missing UUSE and IUSE values) I

Calculate: DUSE - UUSE - IUSE
DUSE - DUSE / UUSE
DUSE - DUSE * 100
(put calculated values (UUSE - IUSE)/UUSE * 100 to-
DUSE) ,

- Delete records: DUSE~<- 0 (eliminate negative USE drop)

Add records: From TMP01.dbf

The working file now contains both reported and calculated relative drop*

values for USE with preference for reported values and negative drop values q

eliminated. A similar sequence can be performed for shift in-transition !
temperature:

i

Save working file: to a temporary file (e.g. , TMP1)
Delete records: DTT30 <- 0

Calculate: DTT - DTT30 + 0 (puts DTT30 into DTT)

Save working file: to another temporary file (e.g., TMP11)
Retrieve: TMP1.dbf

Delete records: DTT30 o O (eliminate reported DTT30)

Calculate: DTT - ITT30 - UTT30 (put calculated shift into DTT)

Delete records: DTT <- 0 (eliminate negative shift)

Add records: From TMP11.dbf

O

u
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f'^Ny ;

!
| The working file now contains all the desired values for transitions-

temperature shift and upper shelf drop in the two newly created fields DTT-

and DUSE. These values are ready for printing and plotting. Through the
processes of deleting and adding, the original sequence of' records has been
destroyed. It may be desirable to put the records in some new order before
printing (the order of records is immatetial for plotting), for instance, .

through: i

Reorder records: DTT ASCENDING

By sending selected fields of the working file to the printer, one obtains
the list in Table A.1. For plotting, it may be desirable to have different
symbols for base materials and welds. This can be accomplished by
selecting subsets of records from the file before exporting them to the
plot files. First,. the working file must be saved to a permanent file:

Save working file: to DTT_US.dbf
.

Delete records: PROD _ID - W (for base material)

Export to plot file: to BASE.dat

Retrieve: DTT_'US.dbf

Delete records: PROD _ID <> W (for weld material) ;
<

. , - ~ , -
! \ Export to plot file; to WELD.dat

V The data are now ready for plotting. .After selecting the plotting option,
the following input must be entered:

Title: Shift in' Transition Temperature versus Upper Shelf Drop

Structure File: DTT_US (any of the temporary files will do also)
Coordinates: DTT for x-coordinate, DUSE for y coordinate

Input files and legends: BASE.dat - Base Material <

WELD.dat - Weld Material

The present plot needs no additional curves, but suitable symbols and
colors may be selected. Following that, the plot is created automatically. 4

The last step is to put the legends at an appropriate place after
prompting. The finished plot is shown in Fig. A.S. There seems to be'a
near linear relation between transition temperature shift and upper shelf
drop for low shift values, although the USE drop appears to level off at
high shift values. No obvious distinctions between base metal and welds
can be seen. The data scatter is rather large and suggests further
investigation of additional factors which may influence the relation
between CVT shift and USE drop.

A
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0Table A.I. Transition temperature shifts versus upper shelf drop
from example, Sect. A.6.1. Data are arranged according to i

increasing transition temperature shift

!

thif t in transttlen Taumersture vs. Upper shelf a Page 1
PLAN 1,10 CAPSULE NE Af,,tp P90D,10 SPEC,0RI C&P,Fl Uff30 lif30 OTT30 oft UusE tusE ousE,tEL cuSE
.. mum mmmmmmememm.m.mmmemammum... mum.nem mme mmmumummeenumm -
081 A 708101 F TL 1.290E +19 +26 24 2 2.000E +00 140 127 9.28M *00
042 3 let201 W TL 1.300E *16 10 -8 2 2.000E+00 101 96 4.950E +00
RA2 - V wha 201 W TL 2.410D18 +26 =24 2 2.000D00 115 92 2.000E+01 $
C81 2' WC8101 W TL 3.000D18 35 30 $ 5.000E+00 - 128 123 3.90M+00
NA2 V FMA201 F YL 2.410D18 60 69 9 9.000E +00 75 62 1.733D01
A01 Y W40101 W TL 4.580E+18 - -80 70 10 1.000E+01 171 155 9.357E*00
FA2 U WFA201 W TL 5.610E *18 30 20 10 1.0000 01 144 132 - 8.333E+00
Am2 97 WAN201 W TL 3.340D18 10 10 1.000E*01 142 2.7 2.700E+00
84 119 snM3 San Lt 1.500D18 0 15 15 1.500D01 96 70 2.70M+01
Da 121 ' Wee 01 W 18 0.0 70 55 15 1.500E 41 95 92 3.15N+00
OC3 8 F0Ch2 F TL 3.120+ + 18 +9 10 19 1.900E *01 112 100 1.071E+01
vi 300 PR01 P Li 4.300D 16 8 27 19 1.900D 01 148 128- 1.351E41
KWE R FrWO2 F LT 2.070E *19 50 30 20 2.000E*01 157 153 - 2.548E+00
PS2 V FPS 201 F Li 4.740D18 55 +35 20 2.000D 01 145 135 6.897t+00
Pit P FPII01 F LT 1.250E*19 *25 5 20 2.000E *01 158 142 1.013E+01
WC1 U WWC101 W TL 3.390E +18 50 30 to 2.000E+01 100 92 8.000E+00
SL2 W83 PSL201 P IL 1.600E +18 40 61 2.100E +01 71 7 til 5.128E+00
Ct3 8 PCa301 P TL 1.000E +18 16 37 21 2.100E *01 94 89 5.319E *00
NAl V FuA101 f TL 2.490E *18 46 65 21 2.1000 01 tl 75 1.17M +01
AN2 97 PAN 201 P L1 3.410D18 24 21 2.100D 01 142 8.4 8.4000 00
teo U Wit 001 W TL 3.880E+18 2 24 22 2.200E*01 El - 81 2.410E +00
Zu1 i P2N101 P TL 1.800D18 25 50 2.500D 01 ITY 114 2.564D00
Act V FA0101 F LT 4.580E *18 25 0 25 2.500E +01 141 127 9.9290 00
A01 V FA0101 F TL 4.580D18 22 3 25 2.500E 41 128 119 7.031E+00
8tN V FGIN01 F LT 4.900E*18 +40 +15 25 2.500E+01 1&S 160 1.257E*01
SQ2 i F50201 F YL 2.200E*18 0 25 25 2.500E+01 88 82 6.818E+00
PL1 1 PPL101 P Lt 2.300E*17 25 2.500E *01 10.0 1.000D 01
Cn3 8 WCs301 W TL 1.17CE *18 36 64 2.800D01 76 70 7.895D00
CA3 8 WCt301 W TL 1.170E *18 36 64 28 2.800D01 79 70 1.139E*01
081 A F08102 F TL 1.290E*19 16 44 28 2.800E *01 127 118- 7.087t+00
GC2 13 WGC201 W ft 1.690D16 30 0 3.000E 41 125 107 1.440E 41
CLI U Pct 101 P Lt 3.270E+18 20 to 30 3.000D01 104 - 93 1.058E+01 '

GIN 1 FGIN01 F LT 1.750D19 40 a10 30 3.000D 01 183 143 2.186D01
V11 U Wys101 W TL 6.390E+18 55 25 30 3.000E+01 91 87 4.396E *00
WC1 U PWC101 P LT 3.390E+18 20 10 30 3.000E+01 148 145 2.027t+00
QC3 8 FOC301 F TL 3.120E+18 9 12 32 3.200D 01 148 125 1.554D01
Oct A POC102 P TL 8.950E*18 18 39 34 . 3.400D 01' 108 106 1.852E+00
SL2 W83 PSL201 P Lt 1.600E +18 3 38 3.500E*01 133 118 1.128E +01
ANI $ PAN 102 P Lt 4.280D18 13 22 35 3.500D01 147 123 - 1.633D01
NG 2 nML101 W is 3.300D17 45 10 35 3.500E+01 112 75 3.304E+01
PS2 R FP8201 F L1 2.010E *19 45 10 35 3.500D01 145 140 3.448 0 00
PI2 i FPI201 F TL 1.050E+19 0 35 35 3.500E+01 108 93 1.389E*01
K01 i FK0101 F TL 9.800E+18 35 3.500D 01 168 139 17.3 1.730D01
Pil P FPIt01 F YL 1.250E *19 *27 10 37 3. 700E +01 143 136 - 4.SoSE*00
Zu2 U P2N201. P Lt 2.000E+18 37 75 3.800E +01 128 121 5.469D00-
De2 4 Pot 201 P LT 9.500D18 0 39 39 3.900D 01 153 117 2.353D01
NA1 V FWA101 F L1 2.490D18 6 33 ' 39 3.900D 01 135 122 9.630D00
OC3 8 = Suss02 SAM tt 3.120E +18 54 95 39 3.900E*01 130 96 2.615E41
se 127= SNM3 SAM Lt 7.100E+18 0 40 ' 40 4.000D 01 96 ' 82 1.45N+01
GC2 12 POC201 P Li 1.270E+19 15 25 40 4.000D01 135 123 8.889t+00
V11 0 PV1101 P Lt 6.390D18 20 20 40 4.000D 01 133 131 1.504D00
041 64 1 net 101 W is 1.000E+19 0 43 43 4.300E+01 110 91 1.727E+01
OC2 to WQC201 W TL 6.600E+16 43 4.300E*01 27.0 2.700D01
CC2 C WOC 201 W TL 1.020E +18 4 49 4.500E+01 67 54 1.940D01
NCl U PMC101 P Lt 4.140 0 18 5 50 45 4.500E+01 140- 133 5.000E+00
SU2 1 PSU201 P TL 3.020D18 5 ft' 45 4.500001 105 95 9.524E+00
OC3 A WOC 301 W TL 8.100E +17 45 93 4.800E+01 66 54 1.818D01
A21 A PAN 101 P Lt 1.C30E+19 +31 17 48 4.800D01 132 108 1.818E *01
Zu2 U 5N1502 SAM LT 2.000D18 50 100 5.000E*01 124 111 1.04W +01
082 5 P0a201 P LT 1.900E *19 0 50 50 5.000E+01 139 127 8.633E+00
MC1 U PnC101 P TL 4.140E *18 0 50 50 5.000E+01 101 100 9.901E 01
SA2 i P$A201 P LT 2.560D18 30 80 50 5.000E*01 122 115 5.738D00 isul T PSU101 P LT 2.500D18 10 40 50 5.000E+01 125 120 4.000D00
Amt 97 PAm201 P YL 3.330E*18 60 50 5.000D 01 124 1.2 1.200E+00
CE2 Y WCr201 W TL 5.550E +18 50 5.000D 01 9.0 9.000E 00
CTY N- PCff07 P LT 1.79Ct+18 -30 23 53 5.300D01 120 117 2.500000
Sa 119 Wsa 01 W ft 1.500E *18 70 *15 55 5.500E+01 95 80 1.579D01
Pi2 i FPtIO1 i Li 1.050D19 25 30 55 5.500D 01 150 133 1.133E*01 ;

,

OC2 G14 P9C201 P LT 4.140E +19 15 to 55 5.50CD01 135 119 1.185D01
SU2 I Psu201 P LT 3.020E +18 5 50 55 5.500D 01 125 120 4.000D 00
CPR 1 WCPt01 W TL 2.30CD17 *10 45 55 5.500D01 112 85 24 2.400D01
PL1 1 WPt101 W TL 2.300D17 55 5.50CD 01 18.0 1.800D01
CTT N PCTYO2 P Lt 1.790E+18 50 7 57 5.700E 01 135 130 3.704E*00
082 2 604202 W TL 1.87CE *19 13 45 5.800E+01 71 70 1.400D00
043 G10 Pot 301 P LT 9.250E *18 410 48 5.800E+01 135 115 1.481D01
NAl 1. PHA101 P LT 2.40CE*l7 70 +12 58 5.800E+01 139 131 5.755000
WL1 2 PuL101 P LT 3.300E +17 15 73 58 5.800D01 106 88 1.698D01
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r Table A.1 (continued)= (V/. =

Shif t in fransitten fesperature vs. upper Shelf Pese 2

. m n.... ..n. . ...
.MLUtt30 lif30 Off30 Dif LAJet IUSE Dust Suet

..m. .nn...m..... . OR I CSP,F1PtAst_tB.. ummn..f
CAP 9Ul M A T,,10 P20D,80 SPEC

.

881 0 Pellot P TL 6.600D18 4 62 58 5.000D01 90 88 2.222t+00+

CC1 263 WCC101 W 1L 4.000t +18 50 9 59 5.900E +01 140 119 2.563E+01
843 14 P0t301 P Li 1.020E +18 +10 50 6.000t+01 135 112 1.7Mt 41

Se 127 Pte 01 -
P LT 1.000D18 5 55 6.000E*01 140 132 5.714E+00IN1 I P2m101
P TL 7.100D14 5 55 40 6.000E+01 82 T3 1.098E +01

CC1 263 PCCIO3 P L1 6.000t+14 0- 68 60 6.000E41 - 138 115 1.M t+01 i

CC1 A P0C102- P LT 8.950t *18 5 55 60 6.000E *01 141 137 2.837t+00 |

P!2 1 W1201 W TL 1.050D19 *75 *15 60 6.000E*01 103 92 1.068E +01 |

P12 V WP!201 W TL 5.490D14 aM *15 40 6.000E*01 103 100 2.913e 90 |
SA1 1 SM5502 sen - Lt - 2.560E *18 50 110 60 6.000E+01 123 115 6.504t +00 i

802 i F50201 F Lt 2.200D18 *?O *10 60 6.000E*01 ' 134 118 1.1944+01
Su2 X suss02 seN LT 3.020E *18 40 100 60 6.000E +01 125 115 8.000t+00
241 U P2N101 P TL 8.920D18 25 85 40 6.000t*01 117 102 1.282E*01
CE1 1 pct 101 P LT 1.800D18 3 65 60 6.000E 41 130 108 16.0 1.600E+01
CK1 - 1 taS502 lam LT 1.000E*18 45 105 60 6.000D01 120 120 15.0 1.500E+01

FC1 W225 PFC101 P Lt 5.100D18 22 82 60 6.000t+01 134 119 13.0 1.300E 41
042 4 @t202 W TL 6.400E +1* =13 50 63 6.300E +01 71 51 2.41't+01
OC3 8 WC301 W TL 3.120D18 45 109 6.400E,01 M 49 2.57eE41
OC3 8 WDC301 W tt 3.120E +18 45 109 64 6.400D01 M 49 2.57M41
NC2 V FMC201 F Lt 3.060E +18 a75 10 65 6.500t +01 156 134 1.410t *01
DC2 U PDC 201 P LT 3.510D18 5 70 65 6.500E *01 144 124 15 1.500t 41
2N1 1 Sn15C2 san LT 1.800D18 42 108 6.600D01 124 10s 1.452t+01
AN1 A PAN 101 P TL 1.030E *19 17 83 M 6.600E *01 96 43 1.354441 -

DCl S SN5802 tan Lt 2.900t+18 46 112 M 6.600E 41 124 123 8.0458 01 I

CTY N PCTY04 P LT 1.790E+14 24 43 47 6.700t+01 126 122 3.175D00 1

CA8 P PCA802 P LT 1.430E *19 24 64 68 6.000F ~1 125 123 1.600E+00

SL1 97 PSL101 P Lt 5.500D18 8 76 to 6.000L 41 139 107 23.0 2.300t41 -|
CC2 263 WCC201 W 8.060D18 69 6.900E41 23 2.300E +01

84 122 P6R 01 P ft 2.300E +19 5 65 70 7.000D01 82 62 2.439t +01 i

CL1 U WCLIO1 -W TL 3.270E*18 - 55 15 70 7.000E 41 112 101 9.821t+00 |

MC2 y . FMC201 F YL 3.060D18 25 45 70 7.000E 41 M 85 9.!?4D00
SA2 1 PSA201 P TL 2.560E*18 10 to 70 7.000t+01 97 89 8.247D00
801 1 F80101 F LT 2.740t +18 35 35 70 7.000D01 116 98 1.552E *01 J

SU1. T 525502 ten Lt 2.500D18 45 115 70 7.000t 41 123 105 1.M3D01
fw\ CII T PCE101 P TL 1.000t *18 20 90 70 7.000t +01 M $4 10.0 1.000E+01/

:* CK2 X WCK201 W TL 8.530t+14 70 7.000t41 15 1.500E *01

ii \ ML2 W97 PML201 P Lt 3.700D18 38 108 70 7.000t+01 131 M 24.0 2,000E +01

~!' 'l SL1 97 P1L101 P TL 5.500E *18 16 to 70 7.000t+01 - 103 78 24.0 2.400t+01
DC2 U POC201 P TL 1.510E *18 26 99 ' 73 7.100t +01 95 -M 1 1.000t *00
CPR 1 PCPt01 P LT 2.300D17 M -8 74 7.400t +01 129 112 13 1.300D01
SL1 97 W5L101 W IL 5.500D18 53 21 ~74 7.400t +01 144 100 31.0 - 3.100E+01

Dal C4 1 SnM3 sam Lt 1.000E +19 10 85 75 7.500t *01 70 58 1.714t+01
#82 i PN8203 P Li 4.110E 19 30 105 75 7.500t+01 114 ' 105 7.895D00
Sol U F80101 F TL 1.000D19 45 120 75 7.500E 41 72 58 1.9444 4 1

SU2 V PSU201 P L1 1.000E*19 5 70 75 7.500E+01 125 121 3.200D00
302 V PSU201 P TL 1.880E*19 5 80 75 7.5004 4 1 105 94 1.040E 41

Zu2 1 P2N201 P LT 8.700D18 75 7.500t+01 . 19.0 1.900t 41
ML2 W97 WML201 W IL 3.780D18 30 46 76 7.600D01 132 98 26.0 - 2.400t41
CTY 0 PCTT04 P Lt 2.220p t9 24 54 78 7.800t *01 126 110 1.270t+01

OC1 t WC101 W IL 1.500t+18 +5 75- 8.000E 41 64 55 1.40M 41

'' '

8C1 C1 WQC101 W TL 8.900t +18 10 90 8.000D01 100 85 1.500t +01

FA1 U WFA101 W ft 1.650D19 80 0 to 8,000E+01 149 108 2.752D01
FAl- Y- WFA101 W ft 5.830D18 +80 - 0- 80 8.000t 41 149 130 1.275D01

Pil- R FPl101 F L1 4.030D19 25 55 80 8.000E 41 158 145 8.220E+00

' 342 i W50201 W TL 2.200E*18 +75 5 30 8.000E+01 112 110 1.78M+00

CX1 Y WCK101 W 1.800t *18 =90 +10 80 8.000D01 110 80 27.0 - 2.7008 41

IN1 X PZut01 P TL 1.500D19 to 8.000D01 21.0 2.100t+01

CC2 263 PCC202 P LT 4.060E *18 84 8.400t+01 21 2.100D01
FA1 Y PFA101 P LY 5.830D18 30 55 85 8.500:41 140 128- 8.571t+00

Pil t FP!201 F TL 4.420t +19 0 85 85 8.500t +01 108 - 98 9.259t 40
IW1' U P2M101 P Lt 8.920D18 5 80 85 8.500t41 140 120 e 1.429E 41

X' PCr201 P Li 1.050E *19 85 4.500D01 33 3.300D01
CK2'

W1 SASTM St SEM 0.220D19 15 85 8.500D01 87 62 17 1.700E 41
YR

Pf1 R FP1101 F ft 4.030D 19 27 60 ' 87 8.700D01 ' 143 129 9.790D 00

CC1 263 SN1101 Sam Lt 5.900E *18 39 127 88 8.800 0 01 135 109 1.926 0 01

IP3 1~ PIP 301 P Lt 2.920t+18 2 87 89 8.900001 132 119 9.848t+00

Da2 2 PCR201 P Lt 2.980t+19 0 90 9.000E41 153 109 2.876D01
FAl b PFA101 P TL 1.650D19 15 105 90 9.000E +01 90 82 8.889D00
8ts y sAlfM ssM LT 4.900D18 40 130 90 9.000t+01 78 65 1.M7t+0!
PSI $ P98101 P Lt 7.050D18 45 45 90 9.000D01 107 92 1.4G2D01

PS2 V suss02 san Li 4.740t +18 45 135 90 9.000D01 125 95 2.400D01

120 X PisC01 P Li 1.770t +19 15 75 90 9.000t 41 116 102 1.207D 01

241 X P2N101 P LT 1.200E +19 90 9.000E 41 23.0 2.300t+01

2N2 1 P2N201 P ft 1.100t +19 90 9.000D01 15.0 1.500t 41
MY W263 Pc 01 P ft 6.600t +18 15 108 93 9.300t+01 115 96 1.652t+01

Ibt V snss02 san L1 5.590t +18 45 140 95 9.500001 123 109 1.138t+01
O Pf1 S SASTM seM Lt 7.050D18 40 135 95 9.500D01 78 68 1.2425*01

./
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Table A.1 (continued)

Shif t in fransitten Touquereture vs. Upper Shelf: Pepe 3
PLANT,80 CAP 9Ull NE A T,,10 Pe
en n u....ne............n.. . %....I0.. 0t t.. csp,71.unen...........n..n.01130 O f fSPEC Uff30 lif30 lAJet - IUtt Outt,tCL Dutt

n. nnu.........n......n........n...n....n..
GC2 12 WeC201 W TL 1.250E +19 30 65 95 9.500E 41- 125 89 2.880E*01
SU2 I WOU201 W TL 3.020t+1A *18 75 95 9.500E +01 90 70 2.222E 41
100 I PfR001 P. it 1.770E *19 8 103 95 9.500E di 84 76 9.5244 +00
NL2 WP7 ' PNL201 P ft 3.700E +18 17 113 96 9.600E 41 108 79 27.0 2.700t 41
Ct3 0 PCa301 P ft 7.500E +18 16 113 97 9.700E *01 94 72 2.340E +01
NT W263 PuY 01 P Li - 6.600E + 18 0 97 97 9.700t 41 140 113 1.929E 41 }til 8 Wsict W TL 3.990t+18 +14 85 . 9.900E +01 68 51- 2.500E41
HI 8 WS101 W TL 3.990E +14 *14 85 99 9.900E +01 68 51 2.500E+01
FAI X. WFA101 W. TL 2.000E+19 *$0 20 100 1.000E 42 149 115 2.2821 01
PS1 1 PPS101 P L1 2.110E *19 45 55 100 1.000E+02 107 95 1.121E+01.
P12 8 FP1201 7 Lt 4.420E *19 25 75 100 1.000E+02 150 127 1.533t +01
P12 a. WPl201 W ft 4.420E *19 +75 25 100 1.000t+02 103 91 1.165E *01
sal i PSA101 P LT 2.560t+ 14 20 80 100 1.000E *02 108 89 1.759E+01
SA1 I PsA102 P LT 2.560t +18 *25 75 - 100 1.00GE +02 116 103 1.121E +01
CK2 Y PCK201 P tt 7.010E+18 100 1.000E *02 20.0 2.000E+01 +

IN2 i SNss02 San LT 1.000E *19 100 1.000E+02 29.0 2.900t+01tut 1 WIN 101 W TL 1.800E +18 7 108 1.010E +02 63 56 1.1118 4 1 ;
M2 4 2 0201 W- it 9.500E *18 *10 93 103 1.030E *02 101 to 2.079t +01
FA2 U PFA201 P LT 5.610E *18 *23 80 103 1.030E+02 130 94 2.769E41
CK2 1' pct 201 P TL 1.050E *19 103 1.030E +02 27 2.700E *01
AN1 E WAN101 W ft 7.270E+17 5 110 . 1.050E*02 73 58 2.055t+01
Sa3 G14 Pea 301 P Lt 2.060E+19 =10 95 105 1.050E*02 135 106 2.148E 41
FA1 U PFA101 P LT 1.650E +19 30 85 105 1.050E *02 140 110 2.1434 4 1
FAI k PFA101 P TL 2.800t +19 15 120 105 1.050E *02 90 80 1.111E +01
PSI R PPS101 P LT 2.220t*19 45 60 105 1.050t+02 107 100 6.542E 40
PS2 7 SNss02 SAM LT 9.450t e l8 49 154 105 1.050E 42 124 109 1.210E41
CE1 T PCK101 P LT 1.340E *19 105 1.050E+02 20.0 2.000E*01
ft W2 SAsfM S1 SAM 0.254t+19 15 105 1.050E *02 87 62 17 1.700E 41
PSI V WPS101 W TL 3.500E *18 +45 65 1.100E +02 65 54 1.692t 41

' CA8 E WCA801 W TL 1.400E *19 20 90 110 1.100E +02 102 85 1.667t*01 -
CTT 0 WCTY01 W ft 2.200t+19 50 60 110 1.100t +02 105 83 2.095t+01
DC1 8 WC101 W TL 2.980E +18 67 43 110 1.100E*02 96 87 1.122E*01Pil V sass 02 san LT 5.210E *18 49 159 110 1.100E *02 124 91 2.661E+01
SAI I PSA103 P . LT 4.910E *18 +50 60 110 1.100t+02 130 113 1.308E 41
Sui V PSU101 P

CK1 V 8#ss02 SAM .
Lt 1.940t+19 10 100 110 1.100t+02 125 116 7.200E 40
Li 1.200E*19 110 1.100E +02 28.0 2.800E *01

ft W1 PYR,01 P Lt 0.220E+19 10 110 1.100E *02 77 ~ 62 18 1.000( 4 1
Yt W2 PYR 01 P -LT 0.254E *19 10 110 1.100t+02 ?? 62 18 1.800t41
OC2 A WDCl01 W TL 3.370E +18 4 118 ' 1.140E+02 67 47 2.985t +01-

s
OC2 'A WC201 W TL 3.370E *18 4 118 114 1.140f 42 67 48 2.836E41 .

CKl Y PCK101 P TL 1.060t +19 . 115 ' 1.150E+02 19.0 1.900E+01 ~l
IN1 i WIN 101 W TL 3.060E +18 4 116 - 116 ' 1.160t+02 64 56 1.250t41Pil R WP1101 W TL 4.030E *19 57 oo 117 1.170E+02 79 75 5.063t +00
IP3 i PIP 304 P Yt 2.920E +18 60 178 118 1.180E +02 67 58 1.343t+01
C43 0 WCt301 W ft 7.500E *18 36 155 119 1.190E+02 79 68 1.392E+01
043 G10/11 We301 W TL 8.640s + ta 40 160 1.200E+02 70 60 1.429E *01
SV1 U PSV101 P LT 6.540E *18 5 115 120' 1.200t+02- 134 99 2.612t+01
CA8 P PCA801 P Lt 1.430E +19 50 70 120 1.200E *02 103 85 1.748E *01
CR3 F WCR301 W TL 1.000E+19 36 154 120 1.200t+02 79 64 1.899E 41
PSI 1 SASTM 544 L1 2.110E+19 40 160 120 1.200E*02 78 69 1.154E41
801 F Ps0102 P LT 5.140E *19 10 130 120 1.200t+02 97' 71 2.680E +01
SU2 .V $4s502 S4M LT 1.880E *19 45 165 ~ 120 1.200E +02 125 102 1.440E +01
NY 1 PMT,01 P LT 1.300t+19 0 120' 120 . 1.200E*02 140 96 31.0 3.100E*01
2N1 x suss02 sen LT 1.400t+19 120 1.200t42 32.0 3.200E+01
Ct3 C WC2301 W TL 6.560E*18 36 158 .122 ~1.220t+02 79 63 2.025E+01
TM1 E WTM101 W TL 1.000E *18 56 68 1.240E*02 41 64 2.099E41
FC1 W225 SNss01 seM Lt 5.100E *18 27 151 124 1.240C+02 128 102 21.0 2.100E 41
oct 61 PeC101 P Lt 1.190te19 a30 95 1.250E 42 105 85 1.905t+01
Det 8 20101 W TL 5.920E *18 -11 114 125 1.250E *02 70 57 1.85 ?E +01
P!2 Y Inss02 san Lt 5.490E +18 45 170 125 - 1.250t+02 123 102 . 1.707E +01
$Al Y 5Nss02 - sRM LT 8.910E*18 50 175 125 1.250E +02 123 103 1.626t +01
TP3 V SAsfM s#M Li 1.229E +19 35 140 125 1.250E 42 76 . 60 2.105t +01
M1 7 2 0101 W ft 2.290E 18 *11 116 1.270E*02 72 65 9.722t+00
M1- F 2 0101 W TL 2.290t *18 11 116 1.270E*02 70 (4 8.571t+00
M1 F 2 0101 W TL 2.290t+18 all 116 127 1.270E +02 75 65 1.333E 41
M1 G2 70R101 P is 1.200E +19 85 212 127 1.270E *02 70 56 2.000t41
ZN2 U WZN201 W L1 2.000E + 18 10 118 1.280E *02 69 50 2.754t+01

~ CR3 F pct 301 P TL 1.000t+ 19 16 144 128 1.280E*02 94 71 2.447t+01
CC2 263 sassol sam Lt . 8.060E*18 128' 1.280E+02 37 3.700E 01
PS2 - 1- ws201 W it 9.470E *14 0 130 1.300E+02 66 56 1.515t41
SV1 V PSV101 P Lt 2.550s 18 5 125 130 - 1.300E42 134 114 1.493t +01
043 G14 24301 W TL 1.780E *19 40 170 130 1.300t+02 70 59 1.571t+01
sol F SA$fM stM LT 5.140E *19 40 170 130 1.300E +02 78 62 2.051E 41
sel U 754101 F Lt 1.000E * 19 35 95 130 1.300E+02 114 92 2.069E +01
ZN1 U 843502 5AM LI 8.920E +18 42 1 72 130 1.300E 42 124 88 2.903t *01
FA2 U PFA201 - P IL 5.610E*14 13 120 133 1.330E 42 95 69 2.7371 4 1
M1 G2 P04101 P LS 1.200t+19 60 194 134 1.340E +02 110 to 2.T21141

. _ _ - _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - - - - _ _ _ _ - - _ _ _ - _ _ _ _ _ - - _ - - _ _



-

73

.

- Table A.1 (continued)

Shlf t in franstilen temperature vs. Upper ti. elf Pese 4

.............--...-..tEL .

UT130 11730 Off 30 011 ~ LAAIE lust guet suet
. . ... I D. .. OR I....

f t
PLAu t.10........t

CAPlut utA1,,10 Pe00 SPEC C8P
..

OR 127- Wha 01 W 18 7.100E +18 +70 65 135 1.350E *02 95 M 2.632E41
BV1 U Poviet P TL 6.540E *18 20 155 135 1.350E42 to 79 2.500E +00
fA1 X PFA101 P tt 2.000E *19 30 105 135. 1.350E42 143 114 1.857E+01
IP3 1 PIP 304 P L1 2.920E *18 33 170 137 1,370E *02 105 96 8.571E+00
CAS P $45YN 88N LT 1.430E *19 40 175 138 1.300E+02 65 - 62 4.6150+00
Sla . V Elu01 W ft 5.900E *18 =25 115 1.400E+02 00 53 3.375e+01
SW1 V Pev101 P TL 2.550E *18 to 160 140 ' 5.400E+02 80 75 6.250E+00
CAS E PCA801 P LT 1.400E+19 . +50 90 140 1.400E *02 103 8v 1.359E*01
CTV O SAsin SAM ti - 2.200E*19 40 180 140 1.400E *02 75 61 2.179E 41
Giu 1 $ ASTM San - tt 1.750E *19 40 100 140 1.400E +02 75 el 2.179E+01
Giu V WGluol W TL 4.900E+18 25 115 140 1.400E*02 to 51 3.625E +01
IP3 Y lutS02 Sam ti 8.050E*18 50 190 140 1.400E+02 123 98 2.033E41
EWE R Suss02 sem Lt 2.070E+19 45 145 140 1.400E+02 123 C5 2.276E *01
tot i W50101 W tt 2.740E *18 -85 55 140 1.400E 42 111 78 2.973E *01
173 i WIP301 W TL 2.920E *18 55 88 143 1.430E *02 120 91 k.417E41
til 0 WR$101 W TL 6.600E+18 *14 130 1.440E +02 to 53 2.20M +01
Iu2 U WZu201 W Li 2.820E *18 23 122 1.450E *02 68 48 2.941E41
252 U W2u201 W L1 2.820E*14 23 122 1.450E +02 68 48 2.941E 41
Pt2 1 ws201 W TL 9.450E *18 0 145 145 1.45M *02 65 56 1.385E41
901 f W50101 W it 5.140E *19 ato 125 145 1.450E+02 99 30 1.919E41 -
W1 V suss02 sam Li 1.940E +19 45 190 145 1.450E42 123 100 1.870E+01
su2 V Wsu201 W TL 1.800E *19 *20 125 145 1.450E +02 90 60 3.333t+01
IP2 V PIP 203 P L1 4.720E +18 145 1.450E+02 29.0 2.900E *01
Stu 1 WGlu01 W ft 1.50E * 19 *25 125 1.500E 42 30 53 3.375E+01
sa 124 Pee 01 P tt 1.070E + 20 5 145 150 1.500E + 02 82 70 1.46M+01
BV1 V Waviol W TL 2.550E *18 60 90 150 1.500E42 112 08 2.14M41
Giu i WGlu01 W TL 1.750E *19 +25 125 150 1.500E 42 to 55 3.125E+01 -
N82 1 SASTM san TL 4.110E +19 65 215 150 1.500E *02 40 37 7.500E +00
IP3 Y PIP 304 P ft 8.050E +18 60 210 150 1.500E 42 67 57 1.493E 41
MT 1 Suss01 san LT 1.300E+19 15 165 150 1.500E 42 130 100 23.0 2.300E41
Amt A WAut01 W TL 1.030E *19 5 156 151 1.510E+02 73 45 3.43M 41
PS2 R- SMss02 tam LT 2.010E +19 49 200 151 1.510E+02 124 94 2.097E +01
all 0 Was101 W TL 6.600E *18 14 138 152 1.520E42 68 53 2.206E41
M3 14 WDR301 W it 7.710E*18 40 195 1.550E +02 70 64 8.571E*00

'-
: OC1 G1 Wec102 W TL 7.200E*18 30 125 1.550E 42 72 52 2.77tE41

SW1 U WV101 W IL 6.54GE *18 60 95 155 1.550E42 112 83 2.5a9E *01
CAS N PCA801 P LT- 3.680E+19 +50 105 155 1.550E*02 105 83 2.09H +01
CAS u 3 ASTM sen tt 3.680E *19 40 195 155 1.550E *02 78 55 2.949E *01
PAL W290 PPAt01 P TL 1.090E*19 25 100 155 1.550E +02 102 84 1.765E 41
SA2 1 WSA201 W TL 2.560E*18 30 125 155 1.550E+02 til 79 2.883E 41
Pil P 3:t5502 san ti 1.250E*19 49 ,205 156 1.560E*02 124 85 3.145E +01
MCl U 1AeC101 W TL 4.140E*18 5 155 160 1.600E 42 112 75 5.304E +01
Pt2 i suss02 seM Li 1.050E *19 45 205 160 1.600E 42 123 48 2.446E *01
tel U W50101 W ft 1.000E *19 ' 85 75 160 1.600E +02 til 82 2.613E+01
iP3 1 WTP301 W il 7.050E *18 12 176 1.640E+02 66 62 6.061E*00
Clu a WGluot W it . 1.170E *19 25 140 1.650E*02 to 51 3.62SE41
Pel R W8101 W TL 2.17DE*19 ' 45 '120 1.650E+02 65 $3 1.846E +01

Pet I we101 W ft 8.510E+18 -45 120 1.650E42 65 54 1.692E 41
PS2 V WPS201 W TL 7.330E*18 0 165 1.650E*02 66 42 3.63M *01
FA2 W PFA201 P L1 1.540E +19 23 142 165 1.650E*02 130 102 2.154E+01
FA2 W PFA201 P TL 1.540E *19 +13 152 165 1.650E 42 95 76 2.000E41
P81 R- wt101 W TL 2.220E+19 +45 120 165 1.650E *02 65 51 2.154E41
PS1 5 wt101 W TL 7.050E *18 45 120 165 1.650E+02 65 52 2.000E *01
PS2 V WPS201 W tt 4.740E+18 0 165 165 1.650E+02 65 42 3.538E+01
141 Y WsA101 W TL 8.910E *18 135 30 165 1.650E+02 104 75 2.780E +01
801 1 Wsu101 W f. 2.500E *18 *15 150 165 1.650E*02 70 53 2.429E41
301 1 Wsul01 W *L 2.880E+18 15 152 1.670E42 70 53 2.429E+01
eC2 G15 woc 201 W TL 3.820E +19 30 140 170 1.700E+02 125 80 3.600E 41
DC2 U WDC201 W ft 3.510E*18 13 160 1 74 1.740E 42 121 85 30 3.000E 41
041 A 20101 W TL 1.290E +19 11 164 175 1.750E+02 72 62 1.389E41 -
EWE V wwd W TL 5.590E +18 50 125 175 1.750E*02 126 82 3.492E *01
PAL W290 FFAL01 P LT 1.090E +19 0 175 1 75 1.750E*02 135 112 2.774E +01
eC1 G6 WOC 101 W ft 3.540E +19 10 185 175 1.750E42 100 75 2.500E *01
tu2 i W2x201 W Li 1.100E +19 1 75 1.750E+02 36.0 3.600E +01
173 1 WIP301 W TL 8.050E *18 55 125 180 1.8c0E +02 120 68 4.33M +01
PS) T WPS101 W ft 2.110E+19 45 135 180 1.800E+02 65 55 1.530E *01
Pl2 R 545502 sam tt 4.420E+19 45 225 180 1.800E+02 123 77 3.740E +01
GC1 45 PQC101 P LT 4.040E *19 30 150 180 1.400E*02 106 73 3.113E *01
iP3 V WTP301 W 7t 1.229E*19 10 190 180 1.800E*02 65 48 2.61M41
NY 2 PWY.01 P Li 8.830E *19 0 185 185 1.850E42 140 85 3.929E +01
Pil R sM$s02 sam LT 4.030E *19 49 235 186 1.860E 42 124 86 3.06H41
Zul U W2u101 W IL 4.920E*18 7 195 188 1.880E 42 68 49 2.794E *01
et 122 Wen 01 W TS 2.300E+19 70 120 190 1.900E +02 95 57 4.000E 41
Oct A WoCI01 W TL 8.950E+18 -5 186 191 1.910E 42 64 52 1.87H +81
MT 2 P4T 01 P TL 4.84ct+19 15 210 195 1.950E+02 115 71 3.826* +01

9 KO1

IP2 Y WIP}01 W 5.890E *18 195 1.950E+02 42.0 4.200E41
i WO101 W ft 9.800E+18 195 1.9502 +02 66 47 29.0 2.900E41

i
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Table A.1 (continued) I

thlf t in frer@len fanperature vs. Upper Shetis Pese 5
PtAuf,tD CAPault NEAT.10 PEED,10 SPEC
. =unsuen. =..un....wn .....u..ca l

Csp 71 Uff30 lif30 Off30 Off UUlf 1954 Dust
.u . ........n== un.....n...n..n. n...nua... Dust.HL

,

..= ...mu.a.m e2at X W2ul01 W TL 1.500E *19 195 1.950t +02 31.0 3.100t+01tu) U W2a101 W TL 1.020E *19 4 203 1.990E +02 64 52 1.875t +01
CK1 Y WCK101 W 1.060t +19 200 2.000t+02 36.0 3.600E +01te3 14 W8302 W ft 6.150E +14 45 160 2.05M*02 65 45 3.077t +01PAL A240 PPAL01 P Li 4.500t*19 0 205 205 2.050E *02 165 95 4.242t+01 !PAL A240 PPAL01 P YL 4.400E+19 25 230 205 2.050E 42 105 64 3.524E41eC2 016 WDC202 W tt 2.430E+19 15 220 205 2.050E42 87 41 ' 5.287t+01De3 412 W4302 W TL 2.060E +19 45 163 - 2.000E+02 65 42 3.53aE+01 ,042 5 WDa202 W TL 4.600E*19 13 195 tot 2.000E+02 71 52 2.67M41 !
GC2 12 WDC202 W TL 9.000E +14 15 195 210 2.100E+02 90 51 4.333t+01 )CAS N WCA401 W TL 3.6ect+19 20 200 220 2.200E 42 102 62 3.922t +01NY W263 WNY 01 W IL 6.000t *14 30 192 222 2.220f*02 105 59 4.3ettet - |1P4 1 W1Ph1 W 7.500E *18 0 224 2.240E+02 68 43 3.676t +01M es sAstn si san 5.0064+19 15 240 225 2.250E+02 87 46 4.7135 01

:

Ya 08 8Astu si sen 5 000E*19 15 225 2.250t+02 87 46 47 4.700t+01at 124 Wat 01 W tt 1.070E *20 70 160 230 2.300t +02 95 65 3.154E+01
,PS2 R- WPelot W IL 2.010E+19 - 0 230 230 2.300E+02 65 47 2.769t+01 iPe2 R WPe201 W TL 2.540E+19 0 235 2.350t+02 66 44 2.727t+01EWE R neNt01 W ft 2.070t+19 50 185 235 2.350E*02 126 78 3.810t+01

FC1 W225 WFC101 W it 5.100t+14 28 210 234 2.3act+02 98 64 34.0 3.400t+01SUI V WEU101 W it' 1.940t *19 15 225 240 2.400E +02 70 50 2.857t +01043 tie 24302 W TL 1.200E *19 45 205 250 2.500E +02 65 41 3.692t+01 {Ya 06 BAstu 31 SAN 7.000E*19 15 275 260 2.600E+02 87 44 4.90t +01Ya 06 SAsin 31 sen 7.000E +19 15 260 2.600t+02 87 44 49 4.900t+01 iGC1 G7 WDC102 W TL 2.370E*19 30 235 265 2.650E+02 72 49 3.1944 4 1 '
NY 1 W 01 W TL 1.300E*19 30 240 270 2.700E+02 105 57 45.0 4.500: 4 1PAL W290 WdO1 W LT 1.090E+19 85 205 290 2.900E+02 118 64 4.576t*01Yt 01 SASTN si san 9.000E*19 15 325 310 3.100t+02 87 42 5.172t 41 IYt 02 SAsfM s1 3RN 9.000E+19 15 325 310 3.100t +02 87 42 5.177t +01Ya 02 SASTN 81 SAM 9.000t+19 15 310 3.100t+02 87 42 52 5.200t+01-14 08 Pfa,01 P LT 5.000E*19 to 330 320 3.200E+02 76 46 3.947t41Yt te PYR 01 P LT 5.000E +19 10 320 3.200E +02 77 46 40 4.000t*01*
NY 2 tot 1.01 W ft 8.840t+19 30 315 345 3.450t *02 1. - ' 50 5.327t+01PAL A240 WPALot W Lt 4.600E*19 85 '265 350 3.500E+02 54 5.500E*01Ye 06 PTR,01 P Li 7.000t+19 10 370 360 3.600t +f' .4 45 4.079t +01 'i

i

Yt 06 - Pft.,01 P LT 7.000E *19 10 360 3.60& - 77 44 42 4.200t+01Ya 01 PYt,01 P LT 9.000E *19 10 410 400 4.000t+v2 76 45 4.079t+01
-

19 02 PYt,01 P LT 9.000t+19 10 410 400 4.000E+02 76 45 4.079t+0114 02. PYt,01 P .1 9.000t+19 10 400 4.000E *02 77 42 45 4.500E +01 j

i

k

i
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Fig. A.5. Graph of transition temperature shift versus
upper shelf drop from example, Sect. A.6.1.

A.6.2 Charov Fittinc and Plottitig

in this example, the Charpy fitting and plotting procedures will be applied
to the veld data for the Zion Unit 2 reactor. The corresponding raw charpy
data are at the end of the file RAW C_PR.dat, resulting in long waiting

_

times when these sets are processed. For this reason and, of course, to

demonstrete this feature these sets are first copied to a file ZN2.dat
with the aid of tl4 option " Extracting Selected Charpy Sets." After
choosing this option, the output file name ZN2.DAT is entered, followed by
entering, in the menu screen for selectin 6 sets, the key ZN2 for PLANT _ID I

and the letter W for PROD _ID (or H'.AT_,ID). During the run of the program,
the three sets baseline (CAPSULE is blank) and capsules T and U appear on
the screen for confirmation. The output file (with a modification, see

below) is listed in Table A.2.
|

.
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Table A.2. File ZN2.dat obtained from RAW C_PR.dat._

Note the added asterisk at the front of
specimen W40 tagging it as an outlier

WIN 2 WZN201 W LT 100.0 10.0 17 7
WZN2 WIN 201 W LT 100.0 11.0 13 8

'

WZN2 WIN 201 W LT 60.0 17.0 23 14
'WZN2 WIN 201 W LT 60.0 20.0 33 16

WZN2 WZN201 W LT 60.0 14.0 23 12
WZN2 WZN201 W LT 25.0 35.0 58 32
WZN2 WZN201 W LT 25.0 25.0 47 23
WZN2 WZN201 W LT 25.0 32.0 42 27
WZN2 WZN201 W LT 10.0 37.0 55 33
WZN2 WZN201 W LT 10.0 40.0 61 38
WZN2 WZN201 W LT 10.0 41.0 71 40
WZN2 WZN201 W LT 40.0 47.0 65 43
WZN2 WZN201 W LT 40.0 51.0 71 48
WZN2 WZN201 W LT 40.0 76.0 100 63
WZN2 VZN201 W LT 40.0 4 3 . ." 57 40
WZN2 WZN201 W LT 75.0 60.0 95 58
WZN2 WZN201 W LT 75.0 62.0 97 57
WZN2 WZN201 W LT 75.0 56.5 97 53
WZN2 WZN201 W LT 210.0 69.0 100 69
WZN2 WZN201 W LT 210.0 69.5 100 70
WZN2 WZN201 W LT 210.0 62,0 100 61
WZN2 WZN201 W LT 300.0 68.0 100 65

1WZN2 WZN201 W LT 300.0 72.0 100 68 '

WZN2 WZN201 W LT 300.0 70.0 100 61
WZN2 T WZN201 W LT W34 71.0 12.5 15 13 1.100E+19 579
WZN2 T WZN201 W LT V33 135.0 22.0 35 18 1.100E+19 579
WZN2 T WZN201 W LT *W40 180.0 88.0 100 76 1.100E+19 579
WZN2 T WZN201 y LT W35 185.0 40.0 80 38 1.100E+19 579
WZN? T WZN201 W LT W39 235.0 36.5 80 34 1.100E+19 579
WZN2 T WZN201 t' LT W38 300.0 43.5 100 43 1.100E+19 579
WZN2 T WZN20. 4 LT W37 350.0 44.5 100 47 1.100E+19 579

,

WZN2 T WZN201 W LT W36 400.0 42.5 100 45 1.100E+19 579
WZN2 U WZN201 W LT W45 50.0 16.5 10 13 2.800E+18 550
WZN2 U WZN201 W LT W47 73.0 20.5 20 21 2.800E+18 550
WZN2 U WZN201 W LT W42 125.0 31.0 65 30 2.800E+18 550 !WZN2 U WZN201 W LT W41 200.0 45.0 99 42 2.800E+18 550 I
WIN 2 U WZN201 W LT W44 285.0 48.0 100 2.800E+18 550
WZN2 U WZN201 W LT W43 345.0 50.0 100 *9 2,800E+18 550 i

WZN2 U WZN201 W LT W46 350.0 46.5 100 71 2.800E+18 550 ,

WZN2 U WZN201 W LT W48 400.0 50.0 100 53 2.800E+18 550
|

0
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( )
\_.,/ The user can now test the other three options using the newly created file

as an input file instead of the given default RAW C,,PR.dat. Figures A.6,
,,

A.7, and A.8 show the resulting plots for the three sets, with appropriate
titles and subtitles entered by the user on prompts from the screen. Note
that the fit for capsule T did not converge; inspection shows an outlier of 1

88 ft lb impact energy at 180'F, which is inconsistent with the rest of the I

data. This point can be eliminated from the fitting by placing an asterisk
in front of the specimen identifier W40, as shown in Table A.2. This can
be done with any editor tha. works on ASCII files (e.g., EDLIN) if no
better is, available. Figure a.9 shows the resulting fit after this change.
Note that the excluded point appears as a black square at the top of the
graph, !-

l
.

N

|

IW2 WZN201 W LT Fluence a 0.000E 01 , Irr. Temp. * D. C '

CYT(41J) e +29. C, CVf(6&J) e 0. t, Ust e 93. J )

ZionUnit2 |
void nat.,iai - nason.

-58 58 158 258 358 458 Dog.F
128,- . . . . . .
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Fig. A.6. Charpy fit for Zion Unit 2 weld material baseline.
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Fig. A.7. Charpy fit for Zion Unit 2 weld material Capsule T.
Fit has not converged due to an outlier. ;
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Fig. A.8. Charpy fit for Zion Unit 2 weld material Capsule U.
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Fig. A.9. Data from Fig. A.7 after the outlier
at the top of the graph is eliminated,

t
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4

The modified input file can now be used for the two other options. On the- j,
input screens for the Monte Carlo uncertainty analysis, several default s

options are already provided including the input file, title, input t

uncertainties, number of iterations, and output files. To process all'the '

sets, theinumber of skipped sets must, of course, be 0 and the number of
processed sets 3. Please make sure that the correct input file ZN2.dat is
chosen.. During the run of the program, a summary of each single fit
appears on the screen including a parameter "INF0" which indicates whether
the fit was successful or not and the reason for failing. A list
explaining the different INFO values is given in Table A.3. Sample screen

|' outputs are shown in Tables A,4 and A.S. The first output at the start for
I the set in capsule T shows the failure to determine CV" st 50 ft lb. Such

data are first rejected for 20% of the prescribed iterations; once it
, becomes established that this is due to the low upper shelf, CVT at
| 50 ft lb is ignored, as shown in the subsequent screen output; there is

still a high failure rate due to other causes, as indicated in Table A.S.
The three output files are listed in Tables A.6, A.7, and A 8. The,'

|- EDB dBASE file may bc used as an at.xiliary file for the multiple curve
'

fitting _and plotting procedure. The user may choose to obtain a plot for
p each processed set. A sample is shown in Fig. A.10.

!

I
*
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Table A.3. Key to the information tag INFO in the
screen output for Monte Carlo uncertainty analysis '

r

INFO > 0: Regular Output !

0: Fitting did not converge-

-1: Inconsistent with previous values, skipped
-2: Inconsistent with first value, first valv.s ignored
-3: CVT @ 30 ft lb or 50 ft lb could not be determined

(ignored after failure in 20% of the iterations)
= -4 : Failure to find initial value for fitting, fitting aborted :

'-5: Fit not physically possible, rejected

!
Table A.4. Sample screen output from the Monte Carlo

uncertainty analysis start.
The first 20 fits are rejected because of failure to

obtain transition temperature at 68 J (50 ft lb), INFO - 3

ZN2 T WIX201 W LT: Fluence - 1,100E+19 , Irr. Temp. - 304.

LSE- 10., USE- 58., SLOPE- 0.0286, TMID- 60., CVT41- 70., CVT68-***** 3

LsE- 10., USE- 59., S14PE- 0.0213, THID- 45., CVT41- 58., CVT68-***** 3

LSE- 9., USE- 59., S14PE- 0.0252. THID- 64., CVT41- 75., CVT68 ***** 3
LSE- 10 , USE- 62., S14PE- 0.0146, THID- 76., CVT41- 90., CVT68 ***** 3
LSE- 9., USE- 61., $14PE- 0.0741, THID- 71., CVT41- 73., CVT68-***** 3

LSE- 10., USE- 44., S14PE- 0.0002, TMID *****, CVT41=*****, CVT68 ***** 5
LSE- 11., USE- 56., S14PE- 0.0587, TMID- 51., CVT41- 57., CVT68-***** 3
LSE- 10., USE- 53., SIAPE- 0.0203, TMID- 67., CVT41- 91., CVT68 ***** 3
LSE- 10., USE- 62., SLOPE- 0.0167. TMID- 86., CVT41- 97., CVT68 ***** 3
LSE- 10., USE- 64., S14PE- 0.0083, THID- 41., CVT41- 59., CVT68-***** 3
LSE- 10 , USE- 55., SLOPE- 0.0141, TMID- 18., CVT41- 46., CVT68-***** 3 ,

LSE- 10., USF- 76., SLOPE- 0.0000, THID *****, CVT41-*****, CVT68-***** 5
LSE- 10., USE- 57. S14PE- 0,0147, THID- 54., CVT41- 75., CVT68-***** 3

LSE- 10., USE- 56., SLOPE- 0.0198, TMID- 31., CVT41- 55., CVT68 ***** 3
LSE- 10., USE- 56., S14PE- 0.0198, TMID- 31., CVT41- 50., CVT68-***** 3
LSE- 10., USE- 49.. SLOPE- 0.0340 TMID 46. CVT4 h 65. CVT68 ***** 3

ZN2 T WZN201 W LT : Iteration number 0 out of 100

9'

.
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' (, Table A.S. Sample screen output from the Monte Carlo
U uncertainty analysis continuation. Failure to obtain ;

transition temperatures at 68 J (50 ft lb) is now ignored

LSE- 11., USE- 63., $14PE- 0.0204, THID- 65., CVT41- 65., CVT68 ***** 2 ;

IA E- 9., USE- 68., SIDPE- 0.0184, TMID- 76., CVT41- 76., CVT68 ***** 2 t

L'iE- 10. , USE- 61. , SLOPE- 0.0147 TMID- 60., CVT41- 60., CVT68-***** 2
LSE- 9., USE- 56., SLOPE- 0.0703, TMID- 82., CVT41- 82., CVT68-***** .1

;

LSE- 17., USE- 53., SIAPE- 2.9786, TMID- 60., CVT41- 60., CVT68-***** .5 '

LSE- 30. USE- 51., SLOPE-19.1053 TMID- 110., CVT41- 110., CVT68-***** .5
LSE- 10., USE- 61., SLOPE- 0.0207, TMID- 56., CVT41- 67., CVT68 ***** 2 >

LSE- 23. , USE- 56. , SIDPE-67.3105, THID- 68., CVT41- 68., CVT68-***** .5
LSE- 10., USE- 69., S14PE- 0.0160, TMID- 97., CVT41- 68., CVT68 ***** 0 i
LSE- 10 , USE- $1., S14PE- 0.0412, TMID- 40., CVT41- 54., CVT68-***** .1
LSE- 9., USE- 51., SLOPE- 1.7939 TMID- 41., CVT41- 41., CVT68-***** -5
LSE- 10., USE- 59., S14PE- 0.0424, THID- 50., CVT41=**56*, CVT68 ***** .1
LSE- 10., USE- 59., S14PE- 0.0169, THID- 59., CVT41- 75., CVT68 ***** 2
LSE- 10., USE- 76., SLOPE- 0.0118. TMID- 80., CVT41- 75., CVT68- 164. 2

>

LSE- 9., USE- 76., SihPE- 0.0118. THID- 80., CVT41- 75., CVT68- 164 2
LSE- 9., USE- 60., SLOPE- 0.0632. TMID- 63., CVT41- 67., CVT68-***** .1
LSE- 23., USE- 49. SLOPE- 2.0703, TMID- 94., CVT41- 94. , CVT6 8-**** * . 5
LSE- 10., USE- 54., SLOPE- 0.0195, THID- 49., CVT41- 7^., CVT68-***** 2 ,

LSE- 10., USE- 76., SLOPE- 0.0125, TMID- 73., CVT41- 68., CVT68- 152. 2
'LSE- 10., USE- 58., SLOPE- 0.0318. TMID- 43., CVT41- -53., CVT68-***** .1

'/ s) LSE- 10 , USE- 57., SIAPE- 0.0226. TMID- 48., CVT41- 63., CVT68-***** 2- |
f.

'y/ - -LSE- 10., USE- 59., SLOPE- 0.0252, TMID- 59., CVT41- 70., CVT68-*****
_

4

ZN2- T WZN201 W LT : Iteration number 59 out of 100

|

5

l-

Table A.6. Sample output of the summary file

PR.EDB llyperbolic Tangent Fits of Raw Charpy Data
Impact Energy Uncertainty - 10.0 J
Test-Temperature Uncertainty - 4.0 Degree C
Number of Successful Iterations - 10, Maximum - 50

' Set Reestor Cops Material Fluence Irr. Temp. CVr(41J) * CVT(68J) USE LSE Spec Iter
,

No. ID- Type or. Dog.C Deg.C Dog.C Joule Joule No. No.
|' 1 ZN2 WZN201 W LT 0.000E 01 0. 21.6 * 7,2 .1.6 * 3.4 92.6 * 3.2 10.1 * 2.5 24 10

2 EN2 7 WIN 201 W LT 1.100E+10 304, 71.8 *11.0 0.0 * 1.0 61.5 * 8.9 10.4 a 0.7 7 10
3 2N2 U WZN201 W LT 2.800E+18 288. 52.6 214.4 0.0 a-1.0 70.5 * 8.8 10.2 a 0.3 6 10

i

[D
)!

'

'O

1

1
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Table A.7. Sample output of the covariance file

PR.EDB Hyperbolic Tangent Fits of Raw Charpy Data
Impact Energy Uncertainty - 10.0 J
Test Temperature Uncertainty - 4.0 Degree C
Number of Successful Iterations - 10, Maximum - 50

ZN2 WZN201 W LT: Fluence - 0.000E 01 , Irr. Temp. - 0. C !

No. of Specimen - 24. No. of Iterations - 10

Parameter Mean Std.Dev. Correlation Coefficients |

Lower Shelf Energy 10.1 2.5
*

Upper Shelf Energy 92.6 '2 0.258.

CVT at Midpoint 16.8 6.3 0.341 0.460
1/ slope (degree C) 42.6 9.4 0.793 0.248 0,634

CVT at 41 Joule 27.6 ,7.2 0.415 0.185 0.953 0.786
CVT at 68 Joule 1.6 3.4 0.332 0.332 0.632 0.006 0.585

ZN2 T WZN201 W LT: Fluence - 1.100E+19 , Irr. Temp. - 304. C -

No. of Specinen - 7, No. of Iterations - 10

Parameter Mean Std.Dev. Correlation Coefficients
Lower Shelf Energy 10.4 0.7
Upper Shelf Ener6y 61.5 8.9 0.055
C7T at Midpoint 59.8 16.9 0.056 0.707 '

1/ slope (degree C) 52.0 15.4 -0.188 0.281 0.106
CVT at 41 Joule 71.8 11.9 0.039 0.048 0.657 0.278
CVT at 68 Joule 0.0 1.0 0.000 0.000 0.000 0.000 0.000

ZN2 U WZN201 W LT: Fluence - 2.800E+18 , Irr. Temp. - 288. C
No. of Specimen - 8, No. of Iterations - 10

Parameter Mean Std.Dev. Correlation Coefficients
Lower Shelf Energy 10.2 0.3
Upper Shelf Energy 70.5 8.8 -0.030
CVT at Midpoint 50.6 22.2 0.113 0.800
1/ slope (degree C) 82.6 22.6 0.220 0.504 0.490

,

CVT at 41 Joule 52.6 14.4 0.146 0.411 0.873 0.348
CVT at 68 Joule 0.0 1.0 0.000 0.000 0.000 0.000 0.000

i

9-
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'b Table A.B. Sample output of the EDB dBASE file

.

ZN2 WZN201 W LT 0.000E 01 0 17 13 35 6 68 2 7. 2.0.0130 24 10
ZN2 T WZN201 W LT 1.100E+19 579 161 21 01 45 7 8. 140.0.0107 7 10 ,

ZN2 U WZN201 W LT 2.800E+18 550 127 26 0 -1 52 6 7. 123.0.0067 8 10 i

i

2N2 T WZN201 W LT Fluence e 1.100E+19 , Irr. Temp. e 304. C
CVT H1J) e 72. C, CYT(68J) e D. C, USE e 62. J

PR-DB - Flyperbolic fagent Fits of hv Charpg hta
ZM2 Y WZM281 W LT

8 188 288 388 488 Dog.F
128 s.. . . .

- 88
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I 6888 -
-

sn 1 . $
; ig 68 -

. o 48 :, o -

,

_ 48 -
-

'O 28.

28 -

O

. , , , ,g ,
-58 8 58 188 158 288 258 Dog.C

feet feeperature
,

Fig. A.10. Same data as in Fig. A.7. Note the slight difference
in the fitting curve as a result of the Monte Carlo Procedure.
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All three fitting curves and the corresponding data points can be combined
in one plot with the multiple fitting and plotting procedure. Figure A.11
shows a sample output for appropriately chosen text in title and legends.
No auxiliary input file was used for this example.

!

ZN2 VZut01 W Lf: Fluence = 0.000E 01 , Irr. Temp. = 'O. C
CVi(41J) * *29. C, CVT(68J) . O. C, USE = 93. J

ZN2 T WIN 201 W L1 Fluence .1.100E+19 , irr. Temp, s 304. C
CYi(41J) a 70. C, CVi(68J) =****" C, USE = 58. J

ZW2 U WZW201 W L1 Fluence e 2.800E+18 , irr. Temp. e 288. C
CVT(41J) = 48. C, CVf(68J) ***"** C, USE o 66. J

Zin hit 2 - kid hierial
-58 58 158 258 358 458 Des.F

+128 . . .- . ,

88-

U
188 - g

U - Mg .

$* *g* a S ^

6&
:
^ 8g g,8 - a "~

4 0 -

0
!

48 -

.

O Baseline - 28
o Caps.T - F = 1.1 E1928 - o o Cape.U - F = 2.8 E18

8' ' ' ' ' ' *8
-188 -58 8 58 108 158 289 258 Dag.C

Test Teseparature

Fig. A.11. Combination graph of Zion Unit 2 weld material,
baseline plus Capsules T and U.
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(Gl A.7 INSTALLATION

Running the EDB Utilities with data files requires an IBM compatible PC,
preferably with 80286 (AT) or 80386 processor, and a hard disk. At least !

512 kb RAM is recommended. A matching co processor 80287/80387 is also ;

required. The graphics programs are written for an ECA screen with 640
x 350 pixel resolution. Versions for monochrome and color monitors are
available. For hardcopy of the graphics, a utility is necessary which
transfers the ECA screen to the printer on the Shift PrtScr command. (This -

command is part of the software, and it does not need to be given :

externally.) The CRAFPLUS utility by Jewell Technologies, Inc. , is used in
our installation.

The PR EDB package consists of two disks for the software including the. t

essential data files for running the EDB Utilities labeled System #1 and:
System #2. Four disks contain the data files of the PR EDB, two of which
contain-the large raw Charpy data file RAW C_PR dbf and its ASCII

_

equivalents RAW C_PR.dat and RAW C_RS.dat which are the primary and
_ _

auxiliary files, respectively, for use in the Charpy fitting and plotting
programs. The System disks and Data disks should be copied into a suitable
directory on the hard disk. Also loaded should be the dBASE programs'

(dBASE III PLUS or IV) or a path specified so that dBASE can be reached
from the EDB directory. About 10 Mb disk space should be available for
running the EDB Utilities plus data, but less may be needed if only part of

s the data files are.used.- A disk containing the results of the examples is

-{d'}
also included. These data should be loaded after all other input data, and
the plots and fits can be obtained without the preprocessing stepss

described in Sect. A.6.
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