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1.0 INTRODUCTION

The Nuclear Plant Reliability Data (NPRD) System was developed by the Equipment Availability
Task Force of the Edison Electric Institute (EE1) at the suggestion of the NIS/N4T/N42/N4S Joint
Steering Committee of the Nuclear Technical Advisory Board (NTAB) of the Amencan National
Standards Institute (ANSI). In the spring of 1973, Subcommittee N18-20, Nuclear Plant Reliabihity
Data. was established under the American National Standards Committee N8, Nuclear Design Critena,
to prepare a standard method for collection of relability data, to further develop the program. and to
oversee the administration and operation of the NPRD sysiem. Subcommittee N18-20 membership
includes representatives from both privately and publicly owned clectnic utilities. nuclear steain system
suppliers, and the United States Nuclear Regulatory Commission.

Information on file in the NPRD system is derived trom standard format input reports prepared by
stafts ol nuclear utilities. The data are compiled and disseminated in routine perniodic rzports contam-
ing rehability and failure statistics tor the equipment on which reports are received. In addition, special
searches and reports can be made on a cost reimbursable basis. The output data are presented m a tor
mat to tacilitate the derivation of reliability data. Fach reporting organization 1s provided routinge
reports describing the performance of equipment within the unit(:) it operates.

Failure statistics can serve as a useful tool for the purposes of:

(1) Improving plant system rehiability

(21 Increasing plunt availabibty

(3) Expediting hicensing actwities

(4) Optimizing system designs

(5) Optimizing surveillance and test schedules

(6)  Providing manufacturers with field performance data on their products
(7) ldentitying fatlure trends and wear-out patterns.

The doia may also be useful in maintenance management, parts inventory control and purchasing
evaluat ons. The data are available under guidelines established by Subcommittee N18-20.

Input information for the NPRD system 1s solicited from all organizations operating nuclear reac
tors used primarily for generating electric power within the United States. It is important to note that
the degree of rehance that can be placed on statistical data of the type generated in the NPRD system
is strongly dependent on the completeness of reporting of information on all like items. In recognition
of this tact, agreements for voluntary cooperation by stalts ol both privately and publicly owned
utilities operating nuclear power plants were sought. and obtained, carly in the development of the
NPRD system
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2.0 SCOPE

The NPRD system produces reliability and failure statistics on components and systems related to
nuclear safety. Such statistics are for use in deriving reliability data of interest to operators aind design-
ers of nuclear power plants, reactor manufacturers, architect-engineering and constructor frms and
regilatory agencies.

The scope of reportable items under the NPRD system, in general, includes those svstems and
components designated in Safety Classes 1 and 2 in the following applicable guide or standard.

()

ANS Trial-Usz2 Guide: Nuclear Safety Criteria for the Design of Stationary Boiling Waic
Rezztor Plants, N212-1973 (ANS-22).

American National Standard Nuclear Satety Critenia for the Design of Stationary Pressurized
Water Reactor Plants, ANSI N18.2-1973.

ANS Trial-Use Guide: Nuclear Safety Criteria for the Design of Stationary Gas Cooled
Reactor Plants, N213 (ANS-23).

Some types of systems and components designated in Safety Class | or 2 in the above documents
are excluded from the NPRD system scope of reportable items for water reactor type units. These are:

(1)

(5)

(6)

Spent fuel storage systems and components.
Reactor pressure vessel internals
Structures and components of structures.

Piping, fittings and valves in pressurized water reactor systems one (1) inch or less, nominal
pipe size.

Piping, fittings and valves in boiling water reactor systems one and one-quarter (1-1/4) inch
or less, nominal pipe size.

Piping, fittings and valves in high-temperature gas-cooled reactor systems one (1) inch or
less, nominal pipe size.

For guidance, the following types of systems, and components within these systems,important to
nuclear safety, shall be included in the NPRDS reportable scope:

(1

Reactor coolant systems including pressure vessels.
Emergency core cooling systems.

Decay heat removal systems.

Reactor protection systems.

Reactor containment and pressure suppression systems

Reactor containment isolation systems.
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(7) Reactor containment emergency cooling systems.
(8) Reactor containmient sprav systems.
(9) Reactor containment hydrogen control systems.

(10) Those components of control rod systems which are necessary to render the reactor
subcritical.

(11) Initiating systems required to accomplish safety functions, including emergency core cooling
initiating systems and containment i-olation initiating systems.

(12) Electrical and instrument systems and components of systems necessary for the operation of
the above systems.

(13) Nuclear fuel assemblies.

Engineering data and failure reports are to be submitted on reportable items according to the
procedures in Sections 9 and 11 of this manual with the exception of piping, pipe fittings and elec-
trical conductors. Reports on piping. pipe fittings and electrical conductors are to be submitted
only when failures to these specific components occur.

ra
ra



3.0 DEFINITIONS

The following terms and definitions are used within this manual and other NPRD system related
materials.

3.1 Channel'

An arrangement of components and modules as required to generate a single protective action sig-
nal when required by a generating station condition. A channel loses its identity where single action
signals are combined.

3.2 Component':?

An assembly of interconnected parts which constitutes an identifiable device, instrument, or piece
of equipment. A component can be disconnected, removed as a unit, and replaced with a spare. [t has
definable performance characteristics which permit it to be tested as a unit. A component could be a
card or other subassembly of a larger device, provided it meets the requirements of this definition.

Components are not resistors, capacitors, pump impellers, or motor stators, for example.
3.3 Engineered Safety Features'

Features of a unit other than reactor trip or those used only for normal operation, that are pro-
vided to prevent, limit, or mitigate the release of radioactive material.

3.4 Failure?

The termination of the ability of an item to perform its required function. Failures may be unan-
nounced and not detected until the next test (unannounced failure), or they may be announced and
detected by any number of methods at the instant of occurrence (announced failure).

3.5 Failure: Vessels, Piping, Pipe Fittings, and Penetration Assemblies

For vessels, piping, pipe fittings, and penetration assemblies, a failure is any condition that permits
detectablie leakage of the contained fluid through the actual pressure boundary of these reportable
items. A failure does not include leakage between components, such as at flange faces or around pack-
ing or gaskets, for example.

3.6 Failure: Fuel Assemblies

For fuel assemblies, a failure is any breach of the cladding or any structural change, such as distor-
tion or break. that for safety considerations causes abnormal maintenance or carly replacement of a
fuel assembly.

Lgrom 1EEE Std. 380-1972, “Definitions of Terms Used in IEEE Nuclea: Power Generating Station Standards.”
2¥or the definition of “component,” the NPRD systems uses the [LEE Std. 180-1972 definition of “module.”
3prom IEEE Std. 352-1972, “IEEE Trial-Use Guide: General Principles for Reliability Analysis of Nuclear Power Generating Station

Protection Systems.”




3.7 Failure: Control Rods, Blades, and Poison Curtains.

For control rods, blades, and poison curtains, a failure is the termination of the ability of a rod,
blade or curtain to perform its required function prior to the end of its normal expected life.

3.8 Failure: System

The inability of a system to perform its required function. Failure of a subsystem or channel
within 1 system may occur in such a way that the system retains its ability to perform its required
function; in this case, the system has not failed.

3.9 Mean Time Between Failures (MTBF)3

The arithmetic average of operating times between failures of an item.

3.10 Mean Time to Repair (MTTR)3

T'he arithme* ¢ average of time required to complete a repair activity.

3.11 Plant
A facility which contains one or more units.
3.12 Protective Action'
A protective action can be at the channel level or the system level.

(1) A protective action at the channel level is the initiation of a signal by a single channel when
the variable sensed exceeds a limit.

(2} A protective action at the system level is initiation of the operation of a sufficient number of
actuators to effect a protective function.

3.13 Protective Fun~tion!

The sensing of one or more variables associated with a particular generating station condition, sig-
nal processing and the initiation and completion of the protective action at values of the variables
established in the design bases.

3.14 Protection Sme'

The electronic, electrical and mechanical devices and circuitry {from sensors to actuation device
input terminals) involved in generating those signals associated with the protective function. These sig-
nals include those that actuate reactor trip and that. in the event of a serious reactor accident, actuate

engineered safety features such as containment isolation, core spray, safety injection, pressure reduc-
tion, and air cleaning.

3.15 Reactor Critical Hours

I'he number of hours during which the nuclear reactor is critical.

3-2
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3.16 Reactor Shutdown Hours

The number of hours during which the nucl-ar reactor is in a cold shutdown condition and it is
nermissible to shut down most of the protection systems and engineered safety features.

3.17 Reactor Standby Hours

The number of hours during which the nuclear reactor is at any condition between critical and
cold shutdown.

3.18 Reliability®

The characteristic of an item expressed by the probubility that it will perform a required function
under stated conditions for a stated period of time.

3.19 Subsystem'

The part of the system which effects a particular protective function. These subsystems may
include. but are not limited to those actuating: Reactor shutdown, safety injection, containment isola-
tion, emergency core cooling, containment pressure and temperature reduction, and containment air
cleaning.

3.20 System

An integral part of a nuclear unit comprising electrical, electronic, or mechanical components (or
combinations thereof) that may be operated as a separate entity to perform a particular function.

3.21 Test Froquem:y|
The number of tests of the same type per unit time interval; the inverse of the test interval.
3.22 Test Interval'
The elapsed time between the initiation of identical tests on the same sensor, channel, etc.
3.23 Test Schedule'
The pattern of testing applied to parts of a system. In general, there are two patterns of interest:

(1) Simultaneous—Redundant items are tested at the beginning of each test interval, one immedi-
ately following the other.

(2) Perfectly staggered - Redundant items are tested so that the test interval is divided into equal
subintervals.

3.24 Unit

A nuclear steam supply, its associated turbine-generator, auxiliaries and engineered safety features.

3-3
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4.0 INPUT REPORTS

Each reporting organization shall prepare a list of the systems and components to be reported for
the unit(s) it operates. Guidance on the preparation of these lists is provided in Section 2, Scope:
Tables 1A through 1F. as applicable and Tables 2 and 3. Individuals preparing input reports for the
NPRD system shall be fully aware of the systems and components included in the scope of the NPRD
system. Exhaustive reporting of data on the items covered is necessary for the system to produce
accurate output reports.

Four types of input reports shall be prepared by each participating organization, in formats
described in detail in Sections 8 through 11 of this manual.

4.1 Unit Information

General descriptive informatio~ aou 't the unit and the owner-organization shal! be submitted
once for the purpose of identifying subsequeat output reports (see Section 8).

4.2 Engineering Description
Engineering or naw.:~vlate data on each system or component shall be submitted once and will be

valid for the lifc of the syste.n or component, unless the initial description is made invalid by modifica-
tions or repairs (see Section 9).

4.3 Quarterly Operating Reports

Unit service-hours information shall be sumbitted within 30 days of the end of each calendar
quarter, to update the service-hour data for the systems and components in the file (see Section 10).
Descriptive terms for units, svstems, and components are set forth in Tables | through 8 of this
manual.
4.4 Failure Reports

Descriptions of system and component failures shall be submitted as they occur during each

calendar quarter or not later than 30 days following tiie end of the quarter in which the failure
event occurred (see Section 11).

41
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5.0 DATA F!LE MAINTENANCE

Data file maintenance is performed routinely by the NPRD system contractor. Computer routines
are provided to allow addition, replacement, correction, expansion, or deletion of any record in the
main file, including reports of failures. Section 12 of this manual contains additional information and
instructions for processing NPRD system data.

New data are validated for compatibility with the computer programs before entry into the main
file, and invalid information is not entered. Participatir 2 utilities are responsible for assuring that data
submitted is correct.* Forms that are improperly filled out may be returned to the originating organiza-
tion with the errors identified for correction.

Each utility is sent a listing of its submitted system and component descriptive engineering data,
for each reporting unit, after such data have been entered into the NPRD system data file.

Input source documents are retained on file by the NPRD system contractor.

*NOTE: The NPRD system contracior has developed a preprocessing package of four (4) computer programs to aid in the preparation
of the most frequently used NPRD input reports. Participating organizations may obtain a complete description and procedure for
obtaining this NPRD Edit System package by contacting the NPRD system coordinator (see Section 7).

5-1
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6.0 OUTPUT REPORTS

-

6.1 Routine Output Reports

The following reports are prepared by the NPRD system contractor and distributed to program
participants and others as established by the ANSI Subcommittee N18-20:

(1) Quarterly Report QO1-—-Quarterly Listing of Component and System Engineering Data For
Individual Reporting Organizations

(2) Quarterly Report Q02 -Quarterly System and Component Failure Listing

(3) Annual Report AO1--Annual Report of System Reliability For Individual Reporting Organi-
zations

(4) Annual Report AO? —Annual Summary Report of System Reliability

(5) Annual Report A03 -Summary Report of Compeaent Reliability

Detailed descriptions and formats of the above listed reports are included in Section 13 of this
manual.

6.2 Special Requests

Upon special request, reports involving extraction or analysis of data from the NPRD file may be
prepared within guidelines established by ANSI Subcommittee N18-20. Information is retrievable on
subsets of the file based on cc nbinations of the engineering data, failure data, and control data fields,
and on selected portions of those fields.

Typical analyses may provide: (1) mean time between failures (MTBF); (2) faiiure rates; and
(3) average failure outage duration. It is the responsibility of the requestor to define the analyses to be
performed. The NPRD system contractor is responsible for translating approved requests into appro-
priate computer programs to generate the required output reports.

Costs resultine fram special requests shall be paid by the requesting organization. For each
special request, appropriate control instructions establishing data cut-off provisions may be designated
by ANSI Subcommittee N18-20 or the NPRD system contractor to avoid generating excessive data.

Each participating utility, nuclear steam system supplier, and architect-engineering firm may
request a complete set of engineering and failure data, on tape or as a computer listing, for unit(s)
owned by that utility supplied by that nuclear steam system supplier, or engincered by that archite :t-
engineering firm.

Duplicate tapes of the updated data base are provided quarterly to the U.S. Nuclear Regulatory
Commission.
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7.0 COMMUNICATIONS

All information request:, correspondence and general comments related to the NPRD system
shall be addressed to: ‘

Nuclear Plant Reliability Data System
Edison Electric Institute

90 Park Avenue

New York, New York 10016
Attention: G. A.Olson

Telephone: (212) 573-8700

All NPRD system input reports and related inquiries shall be addressed to:

Southwest Research Institute

Department of Quality Systems Engineering
Buiiding 88

8500 Culebra Road

San Antonio, Texas 78284

Attention: NPRD System Coordinator
Telephone: (512) 684-5111, Ext. 2459 or 2488
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8.0 NUCLEAR UNIT INFORMATION REPORT (FORM NPRD-1)

The Nuclear Unit Information Report, form NPRD-1 shall be completed by the reporting organ
zation for initial input into the NPRD system. The form contains information specific to a nuclear
power unit and is printed in the headings of the standard quarterly and annual reports for individual
reporting organizations.

Entry Instructions For
NUCLEAR UNIT INFORMATION REPORT

(Form NPRD-1)
Mandatory
Line Field Columns Entry s Instruction
Input Action (2) Yes Enter a 5™ or 7" as instructed in upper portion
Control of form. See Section 12.7.1 for proper procedure
for selecting an Action code when performing
deletions.
Input Utdlity Desig. (4-6) Yes Enter NPRD Utility code from Table 8.
Control
Input Plant/Unit (7-10) Yes Enter NPRD Plant and Unit codes from Table 8.
Control
Input Repoit I.D. (28-29) Yes Precoded with “AA".
Control
Input Card LD. (36-37) Yes Precoded with “01-15".
Control

Unit Information

Print clearly the unit information specified for lines O1 through 15, entering only one letter or character
per space.

The reactor rating in gross thermal megawatts shall be entered, right justified, on line 11, columns 39 through
42 so that the information can be used for interrogation purposes. The unit rating in gross electrical megawatts
shall be entered, right justified, on line 12, columns 39 through 42. For uniformity, the maxiumum dependable
unit rating should be used, e.g., the gross electrical megawatt rating corresponding to the high condenser cooling
water temperature period.

8-1
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9.0 REPORT OF ENGINEERING DATA

9.1 Report of Engineering Data (Form NPRD-2)

This section provides instructions for the use of the Report of Engineering Data form (NPRD-2)
for reporting an engineering description of each applicable component and system, so that reports
of failures may be correlated to the specific component or arrangement of components. The engineer-
ing data for each component make it possible to compare or average failure statistics for similar com-
ponents in a number of different units or systems. A Report of Engineering Data form is also to be
submitted for each applicable system. In the case of systems, an NPRD-2 form shall be prepared for
each system referenced by a ~omponent report and submitted prior to or with the component report.
F arthermore. some systems not considered to have safety significance may have reportable components.

Note: Because of the extensive effort required to develop descriptive engineering data on piping and
fittings, a Report of Engineering Data form need not be submitted on a given pipe, pipe fitting or
electrical conductors until the first Report of Failure torm is submitted for that component.

It is recognized that reporting organizations will have their own identification numbering schemes
for components and systems within their plants. Provisions are made on the Report of Engineering
Data form (NPRD-2) to accommodate the utility’s component and system codes as well as the NPRD
component and system codes. The use of the NPRD component or system code plus the descriptive
engineering data will enable evaluation of failure and operating data for similar componrents or systems
in order to produce reliability data with statistical significance.

Note: Shared systems or components shall be assigned to only one plant/unit for NPRD reporting
purposes. Any assignment scheme can be used as long a« this requirement is met. In some cases, it may
be appropriate to assign all shared systems or components to a single plant/unit until the additional
units are declared commercial in order to accurately account for in-service tune. At this time the
shared systems or components would be reassigned as appropnate.

For reporting engineering data on frequently relocated or replaced components such as fuel ele-
ments and control rod drive mechanisms, appropnate utility identification numbers should be selected.
This is necessary to minimize reporting requirements for the NPRD system. Fuel assemblies should be
identified by specific serial numbers rather than by core positions. Revised engineering data are then
only required when the fuel element is removed from the reactor and replaced by a new one. For con-
trol rod drive mechanisms, it may be most appropriate to identify each by its core position and not
serial number when mechanisms are rotated between positions.

Note: In those cases where it is necessary to remove systems or components permanently from
service, a System or Component Out-of-Service Report (Form NPRD-2B) must be submii.ed (see
Section 9.3).

Tables 1A through |F give lists of reactor protection system names and codes. Table 2 gives a
list of generic component names and codes. These code designations for systems and components
should be used wnere NPRD codes are called for.
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Components and systems are classified relative to their significance to nuclear plant safety. The
component Safety Class designation should be entered in Line A, columns 52-53. Specific instructions
for entering Safety Class codes are contained in the Entry Instructions for Report of Engineering
Data (Form NPRD-2) appearing in this Section.

In order to determine the effect of the basic operating mode of the components and systems on
failure rates, the reporting organization shall designate whether the component or system is normally:
(1) functioning, (2) in standby condition, or (3) in shutdown condition, when the reactor is critical.
This is designated in Line A. columns 54-56. Guidelines are provided in Table 4 for assistance in
designating the normal mode of operation of components.

In order to classify the various environmental conditions which may affect the reliability of a
component or system, the environmental condition codes shall be entered in coded form on Line A,
colun.ns 57-61. Table 5 is a list of environmental codes to be used for this purpose. Because a com-
ponent or system can be affected by internal environments (contained or transmitted fluids) as well
as by external environments, provisions are made for describing botb internal and external conditions.

Detailed descriptive engineering data obtained from Table 3 are to be entered in the applicable
columns of Line D f)r all components. Care mu:’ be taken to select the proper codes pertaining to
the actual descriptions of each component and these codes entered in columns 39-50. In the event
an adequately descriptive code is not available, a code entry of “X" for “Other” shall be entered with
an appropriate explanation provided under “Remarks.” Other specific engineering data are to be
selected and entered in the appropriate fields, designated G, H, and J.

Service hours for components and systems are estimated from reactor hours at various reactor
rperating conditions (critical, standby and shutdown). Since there are redundant components in
protection systems and engineered safety features and it is normal practice to rotate or alternate the
operation of duplicate components, their service hours and exposure to failure are reduced. To
account for this situation, the Report of Engineering Data form (NPRD-2) has provisions in Line E,
columns 39-53, to enter an estimated percentage of the reactor service hours at the three conditions -
cntical, standby and shutdown—in which the individual component or system functions. For example,
a duplicate pump may be estimated to operate 50% of the time that the reactor is critical, S0% of the
time the reactor is in standby condition and 20% of the time that the reactor is shut down.

Component and system testing data must be factored into reliability evaluations. Therefore, actual
testing frequencics, intervals and estimated out-of-service times, if applicable. are to be submitted for
cach component and system. These data are to be entered in Line E, columns 54-71. It is important
to note that blank entries are not allowed in columns 54-71. Therefore, zeros must be entered in
those columns where testing frequencies, intervals or out-of-service times are not available. A
“Remarks” section 1s provided for necessary elaboration and clarification.

For the purpose of this data management system, such mechanically-coupled pieces of equip-
ment as electric motor-driven fans or pumps. motor-generator sets, diesel-generator sets, motor-
operated vaives, or turbine-driven pumps shall be treated as two or more components. That is,
discrete component identifying numbers shall be given; a separate Report of Engineering Data
(NPRD-2) for each component shall be submitted: and failures of each component shall be reported.
Equipment such as canned motor pumps are to be treated as one component.
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In some cases of mechanically-coupled pieces of equipment, one utility identification number
may apply for the complete assembly. In such cases, this number is to be entered in the appropriate
spaces of report forms and the NPRD component code is then to be used to differentiate between
the ndividual components. Examples of such cases are as follows:

NPRD COMP. UTILITY COMPONENT
OR SYSTEM IDENTIFICATION
CODE NUMBER
(Valve) VALVEX 1-MSIV-001
(Valve
Operator) VALVOP 1-MSIV-001i
(Pump) PUMPXX HPSI-123
(Motor) MOTORX HPSI-123

9-3
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Entry Instructions For
REPORT OF ENGINEERING DATA
(Form NPRD-2)

Each Report of Engineering Data submitted to the NPRD system contractor is to be numbered in the four-block space
in the upper right corner of each NPRD-2 form by the participating organization. The numbering sequence 1s to begin
with “1" for each batch of NPRD-2 forms submitted with the highest number equaling the total number of NPRD-2
forms in the batch.

Thie “Mandatory Entry” instruction specifies those entries which are checked by the computer system. If an entry
is non-existent or incorrect, che report will be automatically rejected.

Mandatory
Line Field Columns Entry Instruction
Input Action (2) Yes Entera 5" or *7" as instructed in
Control upper portion of form. See Section
~12.7.1 for proper procedure for
selecting an Action code when
performing deletions.
Input Utility Desig. (4-6) Yes Enter NPRD Utility code from Table 8.
Control
Input Plant/Unit (7-10) Yes Enter NPRD Plant and Unit codes from
Control Table 8.
Input S/C Code (11) Yes Code to designate 1ype of equipment
Contiol for which completed form applies.
Enter one of the following codes as
applicable:
Code Type of Equipment
3 System
5 Component
Input NSSS (12) Yes Code to designate the Nuclear Steam
Control System Supplier. Enter one of the
following codes as applicable:
Code Supplier
A Babcock & Wilcox
B Combustion Engineering
C General Electnic
D General Atomic
E Westinghouse
F Westinghouse (LMFBR)
Input NPRD Comp. or System Code (13-18) Yes If this is a system report, enter the
Control 3detter NPRD system code from the

9-6

applicable Table 1A-1F in columns 13-15.
If the submitting Utility/Plant/Unit has
more than one of these systems. provision



Entry Instructions For
REPORT OF ENGINEERING DATA (Cont'd)
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{Form NPRD-2)
Mandatory
Line Field Columns Entry Instruction
Input NPRD Comp. or System Code (13-1%) Yes is made for coding a 3-digit sub-cude in
Control columns 16-18 to uniquely identify each
(Cont’d) system. For example, redundant emergency
power systems might be coded EDA00]
and EDA002. A single system would be
coded EDA.
If this is a component report, enter the
6-letter NPRD component code from
Table 2 in columns 13-18,
Note: If the applicable Table 1A-1F or
Table 2 does not have a listing for the
required system or component, leave this
field blank and explain under Remarks.
Input Utility Component (19-29) Yes Enter Utility’s component identification
Control Identification number as used by the Utility to identify
Case | Number (for components only) the specific component.
(NPRD-2A  (See component examle in
Form this Section)
Not Used)
Input Unlity Component (19-23) Yes In this case where there are numerous
Control Identification identical components within a single
Case 2 Number system, complete one NPRD-2 form,
(NFRD-2A  (*. Report No.) leaving the following fields blank:
Form (See examples in
Used) Section 9.2) In-Service Date

9.7

‘Manufacturer Serial No.
~Supplier/Vendor Serial No.

Since the vtility component identification
numbers are entered on the NPRD-2A
form in this case, Column 19 is to be
coded with an asterisk (*) and the report
number from the upper right corner of

the report form is to be entered in columns
20-23. This number is used to associate
the NPRD-2 form with the corresponding
NPRD-2A form(s). Columns 24-29 must
be left blank.
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Line

Instruction

Input
Control

Entry Instructions For
REPCRT OF ENGINEERING DATA (Cont'd)
(Form NPRD-2)
Mandatory
Field Columns Entry
Data Start (31-36) Yes
Date
System or Component Engineering Data
NPRD System Code (for com- (39-44) Yes
ponents only)
Utility System Code (45-51) No
No
Safe. Cls. (52:53) Yes'

Enter the date on which NPRD
reliability data will commence accruing,
including ‘Reports of Failure,” Form
NPRD-4. The “Data Start Date” shall
be the same as or later than the “in-
Service Date.”” The “Data Start Date”
shall also be the same as or later than
the commercial operation date for the
unit. In the case of a replacement for
a failed component, the Utility Com-
ponent Identification may remain the
same. However, the “'Data Start Date”
and “In-Service Date’” must reflect the
date the replacement component was
placed in-service.

For a component report, enter the
appropriate NPRD system code in
columns 39-41. If the component is
used by two or more systems. it shall
be reported in the system in which it:
(1) receives the most service, or(2)
would be expected to experience the
most failures, or (3) performs it’s
primary safety function.

a. For a system repert, enter the Utility's
code, for the system being described.
in columns 45-48.

b. For a component repori, enter the
Utility’s system code, for the system
in which the component is contained,
in columns 45-4%.

c¢. If the submitting Utility/Plant/ Unit
has more than one of these systems,
provision is made for coding a 3-digit
sub-code in colur us 49-51 to uniquely
identify each system.

In order to identify the importance of
components to safety. a scheme of
“Safety Classes’ are used. These Safety
Classes are defined in ANSI N15.2 and
Trial-Use Guides N212 (ANS-22)

and N213 (ANS-23).

' Safety cluss entries are not mandatory for systems, electrical components and instrumentation components. However. entries should
be made when feasible.

9-8
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Entry Instructions For
REPORT OF ENGINEERING DATA (Cont'd)
(Form NPRD-2)
Mandatory
Line Field Columns Entry Instruction
System or Component Engineering Data (Cont'd)
A Safe. Cls. (52-53) Enter the applicable Safety Class (ie., 1.2,
(Cont’d) (Cont’d) 2A, 2B, 3. etc.) in columns 52-53. Enter

the number (1, 2, 3 ) in columns 52 and
the letter (A, B, C), if applicable, in
column 53.

If a component such as a heat exchanger
has two safety classes, enter the highest
class.

A Mode (54-56) Yes Enter the code for the system or com-
ponent operating mode which normally
applies when the reactor is critical. These
codes are:

Code Code Meaning

OP(C The system or component is
operating and performing its
designed function when the
reactor is critical.

SBC The system or component i
in standby condition wt .n the
reactor is critical.

SDC The system or cor oonent is
in shurdown condition +. “en
the reactor is critical.

Additional guidelines for selecting the
appropriate code are included in Table 4.

A Environment (57-61) Yes This field is to be used to enter the codes
(For Components Only) which represent the environment conditions,
internal and external, to which the com-
ponent is subjected. Obtain these codes
from Table 5.

For internal envivonment conditions,
select up to three (3) codes which best
describe the actual conditions when
the reactor is operating. Enter these
codes in columns 57-59,
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Line

REPORT OF ENGINEERING DATA (Cont'd)
{Form NFRD-2)

Field

Entry Instructions For

Columns

Mandatory
Entry

Instruction

A
(Cont’d)

System or Component Engineering Date (Cont'd)

Environment
(For Components Only)

In-Service
Date

Applicable
Mfgr. Code or
Standard

(57-61)

(62:67

(68-80)

9-10

Yes

Yes

No

For external environment conditions,
select up to two (2) codes which best
describe the actual conditions when
the reactor is operating. Enter these
codes in columns 60-61.

Enter the actual date the system or
component went into service. This
date shall not be later than the
“Data Start Date.”

When components are routinely
rotated between “in-service” and
“on-the-shelf™ for preventive main-
tenance purposes, it is not necessary
to submit new Report of Engineering
Data forms if all other engineering
data remains the same.

If a component (or system) is permanently
replaced due to, for example, wear-out or
modifications, a System or Component
Out-of-Service Report (Form NPRD-2B)
must be submitted along with a new
Report of Engineering Data for the
replacement component (or system).

See Section 9.3 for additional

instructions.

Enter the applicable manufacture, fab-
rication, or construction code or standard

for the system or component. The sources of
these codes and standards include, for
example, ASME, ANSI, AP, AWWA TEMA,
IEEE, and NEMA.

In addition to the designation of the code
source, the applicable code section, class
and date of code are to be entered. For
example, an entry might be: ASME

Sec. 3-71 for *American Society of Mech-
anical Engineers Boiler and Pressure Vessel
Code, Section 111 -1971.”
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Entry instructions For

REPORT OF ENGINEERING DATA (Cont'd)
(Form NPRD-2)
Mandatory
Line Field Columns Fntry Instruction

Svstem or Component Engineering Data (Cont'd)

(3942) ‘Yes*  Enter the reference number from
No. Table 9 for the manufacturer that
produced the system or component.
Use the vendor name normally
associated with the product.

B Manufacturer (43-62) Yes?  Enter the manufacturer’s mode!
Model Number number for the component, and 1/
applicable, for the system. If 3 model
number does not exist, the source
drawing or document number may

be entered.
B Manufacturer (63-50) No? Enter the manufacturer’s serial number
Serial Number for the component, and if applicable,

for the system.

C Supplier/Vendor (3942) Yes?  Enter the reference number from Table 9
Ref. No. for the supplier or vendor that provided
the system or component. Usually the
supplier/vendor can be identified as
the organization to whom the purchase
order was issued.

C Supplier/Vendor S ystem or (43-60) No Enter the supplier’s identification
Component Identification Number number for the component, and if
applicable, for the system.

C Source Drawing or Document (61-76) No Enter source of engineering data for
Number system or component, for example,
P & ID No., vendor or manufacturer

manual designation.

D Engineering Data (39-80) Yes? Enter applicable engineering data for
the component according to categories
and codes listed on applicable pages
of Table 3. Use as many data categones
as possible. but do not deviate from
categories in the tabie. In the event an
adequately descriptive code is not
available, an X" for “Other” should
be entered along with an explanation
being provided under “Remarks.”

See Section 12.6.3 for complete
explanation.

*Entry not mandatory for systems.
*This entry is not mandatory but vy useful for components failure evaluation.
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REPORT OF ENGINEERING DATA (Coat'd)

Line Field

Entry Instructions For

{Form NPRD-2)

Columns

Mandatory
Entry

Instruction

D Engineering Data
(Cont'd)

(39-80)

Yes?

Opera. 1and Testing Data

E Estimate of Component/System
Operation as Percent of"

E 1. Reactor Critical Hours (39-43)

b 2. Standby Condition Hours (44.48)

E 3. Reactor Shutdown Hours (49-53)

E Testing

Time Interval
Interval Code

(54-71)

Time
Interval

Yes

Yes

Yes

Yes

Interval
Code

Day DA
Week WK
Month MO
Quarter QT

Semiannual 5

Annual
Two Years
Three Years
Five Years
Ten Years

Note: If a specific category of testing is not performed,

enter zeros in all columns.

' Entry not mandastory for systems.,

9-12

2A
3A
SA

Fractions can be entered in fields G, H,
and J by placing a decimal point in
the appropriate column.

Use the “Remarks” section of the form
to explain discrepancies or problems.

Enter the estimated percent of time that
this system or component is operating or
fun~tioning when the reactor is critical.
See Table 4 tor guidance regarding com-
ponents.

Enter the estimated percent of time that
this system or component is operating cr
functioning when the reactorisin a
standby condition. See Table 4 for
guidance regarding components.

Enter the estimated percent of time that
this system or component is operating or
functioning when the reactor is in a shur-
down condition. See Table 4 for guid-
ance regarding components.

For each of the applicable testing categories
(Check, Functional Test, Calibration),
select the test interval code and enter in
appropnate columns (55-56, 61-62, 67-68,
respectively). Also, for each category,
enter the frequency that the test is per-
formed within the specified interval. (For
example, once per quarter or twice per
week.) Enter the estimated system or
component out-of-service time per fest, in
hours and fractions of »ours, if applicable.

Testing data is not to be himited to Tech-
nical Specification requirements. Pre-
ventive maintenance testing data is also
essential.

If the test frequency for systems or com-
ponents is significantly changed, a revised
Report of Engineering Data must be sub-
mitted. Accurate testing data is very
important.
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9.2 Report of Engineering Data Supplemert (Form NPRD-2A)
This form may be used where there are numerous identical components within a single system
in order to reduce the overall effort in preparing descriptive engineering data. If the NPRD-2A form

is used, one NPRD-2 form (Report of Engineering Data) shall be completed, leaving the following
fields blank:

~In-Service Date (Line A, Col. 62-67)
Manutacturer Serial No. (Line B, Col. 63-80)
—Supplier/Vendor Serial No. (Line C, Col. 43-60)

When the NPRD-2A form is used, the Utility Component Identification Number field of the cor-
responding NPRD-2 form shall be coded as follows:

Input Control Column 19--Enter an asterisk (*).
Input Control Columns 20-23 - Enter the Report Number from the upper right corner of the form.
Input Control Columns 24-29—Leave blank.

Information for the above fields shall be entered on Form NPRD-2A for each identical component.

Note: The NPRD-2A form is for components only.
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Entry Instructions For
REPORT ON ENGINEERING DATA SUPPLEMENT
(Form NPRD-2A)

Transfer the Report Numoer from the upper right corner of the corresponding NPRD-2 form to the four-block space
at the upper right corner of each NPRD-2A form. Number each NPRD-2A form in the “Page__of __" section.

Mandatory
Line Field Columns Entry Instructions
Input All (1-23) Yes Transfer all information from the Input
Control Control section of the corresponding
NPRD-2 form to the Input Control section
of each NPRD-2A form.
1-22 Utility component (28-38) Yes Enter Utility’s component identification
Identification Number number as used by the Utility to identify
the specific component.
In-Service Date (3944, Yes Erter the actual date the component went
into service.
Manufacturer Serial No. (45-62) No Enter the manufacturer’s serial number
for the component,
Supplier/Vendor (63-80) No Enter the supplier’s identification number
System or Component for the system or component.

Identification Number
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9.3 System or Component Out-of-Service Report (Form NPRD-2B)
This form is to be used when either a system or component is to be removed permanently

from service. In all cases where a system or component taken out-of-service is replaced, such

replacements must be properly noted by appropriately completing Form NPRD-2 (Report of
Engineering Data) as per instructions in Section 9.1.
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Feb. 1976
Entry Instructions For
SYSTEM OR COMPONENT OUT-OF-f - WVICE REPORT
(Form NPRD-?%)
Mandatory
Line Field Columns Entry Instructions
Input Utility Desig (4-6) Yes Enter NPRD Utility code from
Control Table 8.
Input Plant/Unit (7-10) Yes Enter NPRD Plant or Unit Code
Control from Table 8.
Input S/C Code (1) Yes Code te designate the general equip-
Control ment ciassification for which the
completed form applies. Enter one
of the following codes as applicable:
Code  Equipment Classification
3 System
5 Component
Input NSSS (12) Yes Code to designate the nuclear steam
Control supplier. Enter one of the following
codes as applicable:
Code Supplier
A Babcock & Wilcox
B Combustinn Engineering
C General Electric
D “seneral Atomic
E Westinghouse
F Westinghouse ( LMFBR)
1-22 NPRD System or (13-1%) Yes If it is a total system to be taken
Component Code out-of-service, enter the 3-letter

NPRD system code from the
applicable Table 1A-1F in columns
13-15. If the submitting Utility/
Plant/Unit has more than one of
these systems, provision is made
for coding a 3-digit subcode in
columns 16-18 to uniquely :dentify
each system. For example, redun-
dant emergency power systems
might be coded EDA0O1 and
EDA0O2. A single system would
be coded EDA.

If this 1s a component report, enter

the o-letter NPRD component code
from Table 2 in Columns 13-18.
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Feb. 1976

Entry Instructions For
SYSTEM OR COMPONENT OUT-OF-SERVICE REPORT (Cont'd)
(Form NPRD-2B)

Mandatory
Line Field Columns Entry Instructions

1-22 NPRD System oi Com- (13-1%) Note: 1In all cases where a system

(Cont'd) ponent Code (Cont'd) is taken out-of-service, its associated
components must also be identified
and deleted from the NPRD system
data base through use of Form
NPRD-2B.

1-22 Utility Component (19-2%) Yes!  Enter Utility’s component identifi-
Identification Number cation number as used by the
Utility to identify the specific
component.

1-22 Data Start Date for (32-37) Yes Enter the date on which NPRD

System or Component reliability data commenced accruing

Taken Out-Of-Service for the system or component being
taken out-of-service. This date must
be identical to the Data Start Date
appearing in Columns 31-36 of the
Report of Engineering Data (Form
NPRD-2) submitted for the correspond-
ing component or system.

1-22 Out-of-Service Date (38-43) Yes Enter the actual date the system or
component was permanently removed
from service.

! f'or components only
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10.0 QUARTERLY OPERATING REPORT (FORM NPRD-3)

Each utility will submit one Quarterly Operating Report, forin NPRD-3, for each operating unit
each quarter. The Quarterly Operating Report provides unit service hour information consisting of
a single report sheet submitted on a quarterly schedule. It is used to update the service hours base
for the systems and components contained in the data base.

Send the Quarterly Operating Report to:

Southwest Research Institute

Department of Quality Systems Engineering
Building 88

%500 Culebra Road

San Antonio, Texas 78284

Attn-NPRD System Coordinator

within 30 days after the end of the reporting quarter. Upon receiving form NPRD-3 from a
participating organization, the NPRD system contractor generally assumes that no additional failure
data (other than changes and deletions) will be received from that organization for the reporting
quarter.

10-1
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Field

Entry Instructions For
QUARTERLY OPERATING REPORT
(Form NPRD-3)

Mandatory

Columns Entry

Rev. §
Feb. 1976

Instruction

Input
Control

Input
Control

Input
Control

Input
Control

F-1

Action

Utility
Desig.

Plant/Unit

Quarter End Date

Reactor Critical (HR)

Standby Condition (HR)

Reactor Shutdown (HR)

(2) Yes

(4-6) Yes

(7-10) Yes
(31-36) Yes

Quarterly Report Update

(3643) Yes

(44-48) Yes

(49-53) Yes

10-3

Enter a “5” or “7" as instructed in
upper portion of form. See Section
12.7.1 for instructions on per-
forming deletions.

Enter NPRD Utility Code from
Table 8.

Enter NPRD Plant and Unit codes
from Table 8.

Enter last date of reporting quarter.
Date sequence is by year-month-day.

a. Enter number of calendar hours
reactor was critical during quarter
being reported.

b. Ifiit is desired to account for prior
history of reactor critical hours,
the first Quarterly Operating Report
submitted could reflect total cum-
ulative hours from some prior
point in time to date, provided
reports of all failures for the same
period accompany the Quarterly
Operating Report.

a. Enter number of calendar hours
reactor was in standby condition
during quarter being reported.

b. If it is desired to account for prior
history of reactor standby condition
hours, the first Quarterly Operating
Report submitted could reflect
total cumulative hours from some
prior point in time to date, provided
reports of all failures for the same
period accompany the Report.

a. Enter number of calendar hours
reactor was in a shutdown condition
during quarter being reported.
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Entry Instructions For
QUARTERLY OPERATING REPORT (Cont'd)
(Form NPRD-3)
Mandatory
Field Columns Entry

Instruction

F-3
(Cont’d)

Quarterly Report Update (Cont'd)

Reactor Shutdown (HR)

(49.53) Yes b.

If it 1s desired to account for prior

Quarter Start Date

Quarter End Date

Failure Reports This Quarter
(SYST)

Failure Reports This Quarter
(COMP)

On-Line Time (HR)

(55-60)

(61-66)

(67-68)

(69-71)

(73-76)

10-4

Yes

Yes

Yes

Yes

Yes

history of reactor shutdown hours,
the first Quarterly Operating
Report submatted could reflect

total cumulative hour< from some
prior point in time to date, prowided
reports of all failures for the same
period accompany the Report.

¢. Note: In completing positions F1, 2,

and 3, assure that the sum of the hours
of F1, 2, and 3 is equal to the actual
calendar hours in that quarter if a total
quarter is being reported. Total hours
for each calendar quarter are:

Ist.-2160
Ist. - 2184 (Leap year;
2nd.- 2184
3rd.-2208
4th.- 2208

Enter date of the first day of the
reporting quarter, or if a partial quarter
is being reported, enter the beginning
date for the period. Date sequence is
by yvear-month-day.

Enter date of the last day of the
reporting quarter. Date sequence is
by year-month-day.

Enter number of system Failure Reports
submitted in report package to NPRD
system contractor this quarter.

Enter Number of Component Failure
Reports submitted in report package
to NPRD system contractor this
quarter.

Enter the total time in hours that the
generator was connected to _he Utility's
system during this reporting quarter.
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11.0 REPORT OF FAILURE (FORM NPRD-4)

A Report of Failure (Form NPRD-4) shall be prepared and submitted for every failure or a re-
portable component or svstem. Normally, system and component Report  ~ ailure are to be sub-
mitted within thirty days after the end of the month in which the failure cocurs. It is importan® to
submit Reports of Failure on a rimelv basis for etficient system operation and to assure inclusion
ot the data in the appropriate Quarterly System and Component Failure Listing (NPRD Report Q02),
However, it is more important for the Reports of Failure to be complete and accurate. 1f necessary,
submittal of a failure report may be delayed untl the information required to accurately complete
the report is available. In cases when information s incomplete or uncertain, and the time period
necessary to obtain the required additional information is lengthy or unknown, a failure report may
be completed using best judgment. When additional information is obtained, and the previously sub-
mitted Report of Failure needs to be revised to improve its accuracy, a revised failure report is to be
submitted. Section 12 7 of this Manual provides instructions for preparing and submitting revised
reports.

The NPRD system data processing procedure requires that Report of Engineering Data (Form
NPRD-2) information be entered into the data base prior to entering failure data. Therefore, when a
component or system failure occurs, it is essential to determine if applicable engineering data reports
have been previously submitted. This is accomplished by checking the current Quarterly Report of
Engineering Data tor Individual Reporting Organmizations (NPRD Report QO1) plus Reports of Engi-
neering Data submitted since the date of the Q01 Report. If applicable engineering data reports have
not been previously submitted, such reports shall be prepared and submitted with the failure reports.

Component failures can possibly result in the tailure of systems which are included in the re-
portable scope of the NPRD system. A system failure is recognized by the inatility of the system to
perform one or more of its required safety tunctions (Definition 3.8). In many cases, a component
failure will result only in the failure of a subsystem or channel and the system will retain its ability
to pertorm its required safety functions. However, if a component failure does result in « bonafide
system failure, Reports of Failure for the components and system shali be prepared and simultancously
submitted.

Utility personnel have the primary responsibility for assuring that failure data 1s complete, ac-
curate, and properly submitted. Additionally. all Reports of Failure are reviewed upon receipt by
the NPRD system contractor and the NPRD system computer programs perform edits of the submitted
data. Section 12.6.2.5 of this Manual provides information regarding edit criteria and output report
diagnostic messages resulting from the edits. Inaccurate and incomplete Reports of Failure will be
returned to the originator for correction.



Now

Rev 4
1978

Form NPRD 4 THIS SPACE FOR NFRD OPLR LSk
NUCLEAR PLANT RELIABILITY DATA SYSTEM L . J
REPORT OF FAILURE

' New foiw ot phace o Viuere w0 Delow

r'* ["{‘('.1 g s oLy ""“TW—

! !_ D’l‘l\ | .ln'lvi; \ lguo':‘un " v’.'vv-‘o;r:‘c:.v” ';’! “n"“ ’_:—]

x ! ’ OMPONE N : |
-2 | upl v | wo | ov jvo
O e T e T
'§ ! fefslefs lilJ :' sfre) s$- o |rejre s ‘u';n e B G il i bl 0! 'uinlu ¥
| s—-—:o + rTﬁTv *4—1—4—)*—7— Iw . = rrw
L__lelts Alaéqmlits_gmvv} Xewd-silst || | loftisls 0,12

T s !
o I8l FAWUSE EVENT START FAILUNE EVENT END Z:"‘ avec T REPORY DATE
s Bl v 34
¥ win | wn | MO By, Lun | VA | wo oy
53 [—f—r“*MH *—-—‘*7-4—7-‘— T 57 : ~
- e bl L B L ) R p re \\Aﬁw‘u[wu‘. (salenaales nI‘ u L s Loa Loalos [rafes [oe freles

s ljii‘.’ 13131213775/t 02514 30AIc W A0 l0/1 7511 0128] |
I Lima&mh mmm&_ Y. SHUTO@WN, FEEDWATER REG VAL
“E L VE CILAATIONS, EXCESS, VIBRATION.
3 NomE BYPA TwW@ L@ FL@ DRAIN LENES BIRGKE:.
JWML&L&MMMMQ
- ING AND, RESPINSE CHARACTERISTIICS OF
M FEEDWATER REG VALV.ES TNADEQUATE FPR IFULLL L |
P RANGE JF APPLICABLE PPERATING PARMMETERS ) |
- O ResuurIng TN @SCILLATIONS £ EQUIP DAMASE . |
P FQLLPWIING DY NAMIC, ANALYSTIS VALVE TRIM ANO

CAUSE OF
FAILURE

Eg | SQPERATPRS MODIFLED T@ PROVIDE WIDER, RANGE
FERE
|g% "CAPABILITIES ANO PREVENT @SCILLATIFINS o1 1 | | |
L [VUILL1114L - A0 ) S Y S I IR T S S (B S S e
TR T T T ]
{ v|o] | |}
! ’ | s L
3 R | | v l I
A CAUSE OF 1 EFFECT OF " ACTION TAKEN LICENSEE EVENT
2 al @) 9, FAILURE | FAILURE € REPORT |
4 ol ¥ | * | | i SUBMITTED
§ | | 4l | oare |
- ¢ ¢ | | |
ed o]t ’ ¢ |
z 3 - ¢ |
& v :J X |
by " —
l ¢ : 4 . s " : L‘ ® | va mo o
. w Janfar Joazfan o Jas fanfarian fanion o Fasisnse 1an] salingg w \Vﬁ-I‘ sl isaies laninrionianiie AN LR E T A ’Iw‘i]‘l.
- [vIal [aeial lmaialx | B BicFIAlFAENE W7510 | |

cnrmnns 186 /10/2 8

S W PR -V P

nesssaitesions 05 (W,

112



Rev 4
Nov. 1975

form NPRD 4 THIS SPACE FOR NPRD OPER USE |

NUCLEAR PLANT RELIABILITY DATA S/STEM r J

REPORT OF FAILURE

x v ceport iplewe & 7 el T helow)
13 peowousty sutmetied fukue w1 piace 3 8§ W ol T Delow
| ' “
| & T :P 1"[ RO CODE & oaTE ‘

| v MY | o aaey ol FORFARED UTILITY COMPONENT . o l'A
i i ° DESIG e ' u LYSTEM NN IDENT A TION NUMBE R g FALURE L

w8 = Tel COMPONENT i ;
Himann T T T T T PR

’5 *’_‘ l— A¥s . v?. o lvelor Prafon)rafes fis jor n%'n nin ‘l;"%““r“ arjre javjae |20 "#“T“ niwl»
| e} !!AIDCHJYI} 3iCCiHialo o.tlT 111 87|51 0131

W STATUS AT TIME OF FAILURE

'__;_-‘ 17:7 -s—:_r;lTu'ﬂ l'.:y_ FAILURE EVENY END ". l?:‘.'l.vﬂzﬁ WPl
| sa hﬁmﬁgﬁo ‘_:ia AL s:"u 3:- uﬁﬁu 0 uIl' orlenfeefos n"n ::- "0"' 1 "1" d i) LA LBl
G 75/1013/1]3/2/3/7/5/1]0[2[5/1/43]0/a vAlL v]e[x[7s|1]0]2/8] | |

LR EWDQ RING FRDERLY SHU,YQ!MN,‘ FEEDWATER, REG VAL
| S5 [4vEsS QAMMMQ&MQMMM_‘
|23 | KN YPASS, LIKE VAL FATL ‘
L tiel MT RX LEVEL| CAVSED ;LLR RX ;.;.g.a.m.-.

—
T

.;ML‘_LF_M'AM @F VALVES RES gEm!LQ, TN INCPONT RS,
LLEO| FL W, Ui RiXie) | 4 40 L) (01 410t i1

T o O RN ) G S T S B (R R R | i 0 B0 Ve A o lex~1__|__1__L_L__L__L_+

LJl;JllLALJLIlAlJlLl111_14Jll11lllLLLLLLLl

;qu;m NG| DIYNAMTIIC ANAL ALV

W&WM@L& IRANGIE

TCAPABILITIES AND PREVENT @S CILLAT o) L

;___;UJ_J_LJ_LA__;__L_L_J_L_L_ALlAJlLlLlllllLlLllLIJLJLLIlL
1

CAUSE OF
FAILURE

o[s]z]

CORRECTIVE
ACTION
» ’

S 1 T S -
| LB (W 2
! ¥ o :
w #p {0 | :
| ¢ £ € | u
A CAUSE OF | EFFECTOF | R ACTION TAKEN | LICENSEE EVENT |
|8 [n]l°]0 FAILURE FAILURE £ REPORT |
% gl * 1" sUBMITTEL |
K e (DATE)
z2 4 i ¥ ¥ 13
- - A A 1
2 g e i ] 13
<
2 L L -
2: u|lwu -
“ | n ey : 5
£« fmyh x $ 'L ~ 5 YR MO | DY
. v 1"
" v [anfar fanjenjas l-[“ afjas janisa ist [ siw) ‘lll’ ssiar]sslanjenin o2 ..l ales josjerisniancaira] 2 frin ! mirelmimnin
FA SA| |AKk|BA BiciFalrinelar| | oju7}s]1/0(2 |
/
CARD Cave Pragares 75'/1 0‘ Za

o

vasas oy %.bia_asg‘_‘—__‘

Hevwmrd Approves 8,

DRSS & T [Q-!- 6532 53




Rev. 4
Nov. 1975

Instruction

Entry Instructions For
REPORT OF FAILURE
(Form NPRD-4)
Mandatory
Line Field Column(s) Entry
Input Action (2) Yes
Control
Input Utility Desig. (4-6) Yes
Control
Input Plant/Unit (7-10j Yes
Control
Input S/C Code (i) Yes
Control
Input NSSS (12) Yes
Control
Input NPRD Code for Failed (13-18) Yes
Control System or Component

114

Enter a “*S™ or “7" as instructed in upper
portion of form. See Section 12.7 for in-
structions on deletions.

Enter NPRD Ulility code from Table 8.

Enter NPRD Plant and Unit code from
Table 8.

Code 1o designate the general equipment
classification for which the completed form
applies. Enter one of the following codes as
applicable:

Code Equipment Tlassification
3 System
5 Component

Code to designate the Nuclear Steam Supplier.
Enter one of the codes as applicable:

Code Supplier

Babcock & Wilcox
Combustion Engineering
General Electric

General Atomic
Westinghouse
Westinghouse (LMFBK)

TEmoOw>»

If this is a system report, enter the 3-letter
NPRD system code from ihe applicable Table
1A-1F in columns 13-15. If the submitted
Utility/Plant/Unit has more than one of these
systems, provision is made for coding a 3-digit
subcode in columns 16-18 to uniquely identify
each system. For example, redundant emer-
gency power systems might be coded £DA00!
and £EDA0O2. A single system would be coded
EDA.

If this is a component report, enter the 6-letter
NPRD component code from Table 2 in col-
umns 13-18.



Line Field

input Utility Component
Control Identification Number

Input Date of Failure
Control

Input Fail No.

Control

G Failure Event Start

G Failure Event End

' For components only

Entry Instructions For

REPORT OF FAILURE (Cont'd)
(Form NPRD4)

“olumn(s)

M:andatory

Entry

Rev. 4
Nov. 1975

Instruction

(19-29)

(31-36)

(37)

(39-48)

(49-58)

Yes'

Yes

Yes

Yes

Enter Utility's . omponent identification
number as used by the Utility to identify
the specific component.

Enter the date on which the system or com-
ponent failure occurred. The date should be
the same as the failure event start date in
columns 39-44,

Since it is possible for the same system or com-
ponent to fail more than once on a given day,
provision is made for indicating which failure
this Report of Failure represents for that day.
Enter a **17 if this Report of Failure identifies
the first failure; enter a **2" if it identifies the
second failure, etc.

Enter the date and time (24 hour clock) that
the failure event started. If a failure is known
to have occurred during the time frame between
scheduled test intervals, with the exact date and
time of failure unknown, enter mid-point date
and time of testing interval.

Enter the date and time (24 hour clock) that
the failure event ended. This is the time the
system or component was placed back into
service, or when it was available for service if
it was not placed in service immed:ately after
repairs, testing. etc., for some reason. If the
system or component failure has not ended as
defined above by the end of a reporting quarter,
enter all **9" digits as the Failure Event End
date, columns 49-58. When the actual Failure
Event End date is known, it should be sub-
mitted as a change.See Section 12.7 for sub-
mitting revised reports.

“This entry s mandatory if the same system or component fails more than once on a given day.
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Line Field

G Status at Time of Failure

TOMmUoO®w>»

G NPRD Code for Related
System or Component

G Report Date

' For components only

Entry Instructions For

REPORT OF FAILURE (Cont'd)

(Form NPRD4)

Column(s)

Mandatory
Entry

Rev. 4
Nov. 1975

Instruction

(59)

Yes'

Status

Select system, subsystem or channel as being
the lowest level in which the failed compon-
ent is installed. Indicate the status of that

level by entering one of the following codes.

System in Service (operating/standby)

System in Test

System in Maintenance
System Out of Service (not in maintenance)

Subsystem/Channel in Service (operating/standby)
Subsystem/Channel in Test

Subsystem/Channel in Maintenance

Subsystem/Channel Out of Service (Not in maintenance)

(60-65)

(66-71)

11-6

Yes'

Yes

For component failure reports, enter the 3-letter
NPRD system code, from Tables 1A-1F, of
which the component is a part, in columns
60-62. If the submitting Utility/Plant/Unit

has more than one of these systems, pro-

vision is made for coding a 3-digit subcode

in columns 63-65 to uniquely identify each
system.

For system failure reports, enter the 6-letter
NPRD component type code from Table 2
corresponding to the failed component in
columns 60-65. If more than one type of
failed component is involved with the system
failure, enter the component type code that

is judged most appropriate. A Report of Fail-
ure must be submitted for the type of compo-
nent listed in this field.

Enter the date the failu-e is reported on the
NPRD4 form. This dat > should be the same
date as the “Date Prepar~d™ entered at the
bottom of the form.



Entry Instructions For
REPORT OF FAILURE (Cont'd)
(Form NPRD4)

Mandatory
Column(s) Entry

Failure Description (39-80) This is a

free format field. Include sufficient
etails to assist the person respons
viewing the failure. Descriptions
ude pertinent informatio:
mental or
incident dete
M.N.P.Q Cause of Failur

(39-80) rmat field. State the

cause of the failure, if possible. 1ft
cause has not been determined
ment’’ cause should be
flects t!
T Compon

s abnormal

..J 1l
iiter €
and it differ

be submitte

ective Action Thisis a fre

taken by the re
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Entry Instructions For
REPORT OF FAILURE (Cent'd)
(Form NPRI4)
Failure Analysis Data (Enter applicable failure data for the system or component
according to the following categories and codes listed. Left justify all codes).
Mandatory
Line Field Column(s) Entry Instruction
v Type of Failure (39-40) Yes S :ct at least one descriptor which character-

7 25 the type of failure.

TYPE OF FAILURE (Select up to 2)

A — Mechanical

B - Corrosion

C — Other Chemical
D - Electrical

E - Electronic

F — Other Instrument
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Entry Instructions For
REPORT OF FAILURE (Cont'd)
(Form NPRD4)
Failure Analysis Data (Enter applicable failure data for the system or component
according to the following categories and codes listed. Left justifv all codes).
Mandatory
Line Field Column(s) Entry Instruction
Mode of Failure (41-42) Yes This is 2 field requiring an entry of a two-char-

acter code. Select a two-character code which
best describes the mode of failure.

MODE OF FAILURE (Select 1)

AA - Leak
AB -~ Crack
AC -~ Breach

AD — Physicai Distortion
AE -~ Physical Displacement
AF - Coliapse

AG — Fracture/Break

AH — Won't Start/Move

Al -~ Won’t Stop

AK — Won't Close

AL - Won’t Open

AM Won’t Hold

AN — Won't Release

AP  — Out of Limits

AR — Out of Adjustment
AS —~ Spurious Operation
AT — False Response

XX — Other (explain in Remarks)
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Entry Instructions For
REPORT OF FAILURE (Cont'd)
(Form NPRD-4)
Failure Analysis Data (Enter applicable failure data for the system or component
according to the following categories and codes listed. Left justifv all codes).
Mandatory
Line Field Column(s) Entry Instruction
Cause of Failure (43-44) Yes Select at least one code wnich categorizes
(A-Category) the cause of failure
CAUSE OF FAILURE
A. CATEGORY (Select up to 2)
A — Ergz-'Design (hardware)
B — Engr/Design (procedure)
C Manufacturing
D — Construction/Instaliation
E — Operating Error
F Maintenance /Testing
G - Abnormal Service Condition
H — Natural End of Life
J — Associated Devices
K — Unknown
Cause of Failure (45-50) Yes Select at least one two-character code which
(B-Description) o best describes the cause of faiiure.
CAUSE OF FAILURE
B. DESCRIPTION (Select up to 3)
AA Foreign/Wrong Part AR - Insulation Breakdown
AB - Foreign/Incorrect Material AS - Short/Grounded
AC - Particulate Contamination AT - Open Circuit
AD - Abnormal Wear AU ~  Contacts Burned/Pitted/Corroded
AE - Lubrication Problem AV Connection Defective
AF - Weld Related ‘W —  Circuit Defective
AG Abnormal Load AX ~  Burned/Burned Out
AH Abnormal Temperature AY —  Electrical Overload
Al Abnormal Pressure AZ -~ Material Defect
AK Abnormal Flow BA - Excess Vibration
AL - Set Point Drift BB - Fire/Explosion
AM - Improper Previous Repair BC —~  Natural Catastrophe
AN Incorrect Procedure/lInstruction BD - Cyclic Fatigue
AP - Instrument/Switch Miscalibration XX Other (explain in Remarks)
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Entry Instructions For
REPORT OF FAILURE (Cont'd)
(Form NPRD-4)

Failure Analysis Data (Enter applicable failure data for the system or component
according to the following categories and codes listed. Left justify all codes).

Mandatory
Line Field Column(s) Entry Instruction
Vv Effect of Failure (51-52) Yes Select at lease one code which describes the
(A-Effect on System) effect on the system caused by a cormnonent
(Component only ) failure.
EFFECT OF FAILURE

A. EFFECT ON SYSTEM (Select up to 2)

*A — Loss of System Function
B — Degraded System Operation
C Loss of Redundancy
D ~ Loss of Subsystem/Channel
E — No Significant Effect

v Effect of Failure (53-55) Yes Select at least cne code which describes the
(B-Effect on Plant Operation) effect of the failure on the plant operation.
(Component and System)

EFFECT OF FAILURE

B. EFFECT ON PLANT OPERATION (Select up to 3)

A - Reduced Power Operation

B — Unit Off-Line

C Reactor Trip

D — Personnel Injury

E — Excessive Gff-Site Radiation
F — Damage to Other Equipment
G — No Significant Effect

*If this code is selected, a system failure report must be submitted.
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Nov. 1975
eatry Instructions For
REPORT OF FAILURE (Cont'd)
(Form NPRD-4)
Failure Analysis Data (Enter applicable failure data for the system or component
according to the following categories and codes listed. Left justify all codes).
Mandatory
Line Field Column(s) Entry Instruction
Failure Detection (56-57) Yes Select ar leart one code which reflects the

method by which the failure was detected.

FAILURE DETECTION (Select up to 2)

Routine Surveillance
Incidental Observation
Other (explain in Remarks)

A - Operational Abnormality
B Inservice Inspection

C Surveillance Testing

D - Preventive Maintenance
E — Special Inspection

F Audio Alarm

G~ Visual Alarm

H

J

X
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Entsy Instructions For
REPORT OF FAILURE (Cont'd)
(Form NPRD-4)

Failure Analysis Data (Enter applicable failure data for the system or component
according to the following categories and codes listed. Left justifv all codes).

Rev. 4
Nov. 1975

Mandatory
Line Field Column(s) Entry Instruction
Action Taken (58-63) Yes Select at least one two-character code which
(A-Corrective Action Taken) describes actions taken to correct the failure
event.
ACTION TAKEN

Action Taken

(B-Documentation/Follow-Up)

Licensee Event
Report Submitted
{Date)

A. CORRECTIVE ACTION TAKEN (Select up to 3)

AA Recalibrate

AB - Adjust

AC - Temporary Repair

AD Temporary Bypass

AE - Redesign

AF - Modify

AG Repair Part(s)

AH - Replace Part(s)

Al Repair Component(s)

AK Replace Component(s)

AL - Reseal

AM - Repack

AN —  Request License Revision

XX Other (explain in Remarks)
(64-65) Yes

Select at least one code which describes other
records which may be avaiiable for study or

those forwarded to other organizations for as-

sistance in evaluation.

ACTION TAKEN

B. DOCUMENTATION/FOLLOW-UP (Select up to 2)

- »ailure reported to architect/engineer
Failure reported to NSSS vendor
Failure reported to consultant
Failure reported to component manufacturer
Failure Analysis recommended
Failure Anulysis pertormed
Photographs were made
LER submitted
None of the above

NIZTOTmO OD>»

(66-71) Yes Complete if applicable.

11-13



Rev. §
Feb. 1976

12.0 INSTRUCTIONS FOR PROCESSING NPRD SYSTEM DATA
12.1 Instructions for Formatting NPRD System Data Submitted to the NPRD System Contractor

NPRD Input Report Forms 1, 2, 2A, 2B. 3 and 4 shall be keyed and verified by the participating
organization. Furthermore, either original NPRD Input Report Forms, computer printouts
formatted to match NPRD Input Report Forms, or the printouts from the NPRD Edit System
MERGE or BALANCE programs must be submitted to the NPRD system contractor for use as
NPRD system backup (see Section 12.5 for procedure to follow in editing printouts for source
document use). It is also necessary that a reproducible copy of the input data format be retained
by the participating organization to protect against a possible loss in the mail.

NPRD Input Data shall be submitted to the NPRD system contractor using either of two media:

(1) Cards containing data transcribed from the NPRD Input Report Forms 1, 2, 2A, 2B, 3
and 4 keypunched and verified by the participating organization. Card input submitted
to the NPRD system contractor will be read using an IBM 2540 Card Reader. This
system requires the use of 80-column cards puncned in the extended birary coded
decimal interchange code (EBCDIC) convention, or

(2) Tapes containing verified data transcribed from the NPRD Input Report Forms !, 2, 2A,
2B, 3 and 4 in card image format by the participating organization. Tape input will
be read using an 1BM 3420, 9-track tape drive. This requires that input data be written
in a 9-track format at 800 or 1600 BPI using EBCDIC coding. Tape labels and end-of-
file marks shall be compatible with the IBM 360/370 operating system (OS). The input
tape shall be formatted in 80-column card images, one image per record without
blocking. Tape labels will be ignored in input processing by the NPRD system
contractor. All tapes shali have an external tape label containing the following
information:

. Utility ldentification

. Date of Tape Generation

- Tape Parity (Odd or Even)
- Density (800 or 1600 BPI)
. Description of Data

if additional information is required concerning the submittal of data, or the use of another
reporting media is desired, e.g., disk/disketts, contact the NPRD system contractor.

12.2 Keying from Form NPRD-2, _A, 2B, 3 and 4 on Cards or Tape

The data cards or card images shall be keved exactly as they are coded on the forms. That is,
there shall be one card or card image on tape for each line (A through E) on form NPRD-2; one card
or card image on tape for each line completed on forms NPRD-2A and NPRD-2B: etc. Al cards or
card images on tape from form NPRD-2A shall be physically located immediately after the respective
engineering data from form NPRD-2. The form NPRD-2B need not be physically located after the
torm NPRD-2 corresponding to the system or component being removed from service. Similarly, the
NPRD-3 and NPRD-4 forms may be entered in any order as long as there is no mixing of these forms
with matched NPRD-2 and NPRD-2A data entries.

12-1
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12.3 Computer Processing of the Engineering Data

Cards or card images containing engineering data are read into the computer and sorted in
such a manner as to arrange the data content in a proper sequence for processing. Sorting is performed
on the following:

(1) Columns ! through 18 for arranging input data by utility , ..tion and NPRD system/
component code.

(2) Colu.nns 19 through 29 for arranging input data by component identification number
and report/supplement to report number.

As the sorted data is read by the computer, the MERGE (se* Figure 12.1) program will check
for data originating from form NPRD-2. When the computer reacs data originating from form
NPRI>2, it will store these data temporarily for merging with data for each l’ke component. If in
fact there are multiple components, each time component informat n is read which originates from
form NPRD-2A, it will be merged with the related NPRD-2 set of er.. neering data and a complete

record will be created in the data base.

12.4 Supplemental General Instructions for Comgieting NPRD Report Forms

Table 12.1 shall be used as a reference regarding the alphanumeric and numeric format of data
tor the fields on the NPRD input report forms. This table also includes instructions regarding the
left or right justification of data to be entered.

The areas of the various NPRD forms that ace to be left blank or do not require data entry are
shown on the table as blocked-out areas. The table presents the “Input Control™ fields and “Report
Data™ fields in the same format as it shall be keyed on 80-column cards or as card images on tape,
tor each of the various NPRD input report forms.

12.5 NPRD Operating Procedures ‘or Handling Report Forms, Program Printouts, and Keyed Data

The tollowing NPRD system operating instructions are to serve as a guide for effective
utilization of the system input report forms, keyed data and output reports. The method for filing
of the hardcopy input reports and output reports is specified to provide for efficient tracing and
checking of information.

The originais of the hardcopy input report forms or properly formatted computer printouts are
to be forwarded to the NPRD system contractor with the keyed data. Upon entry of these data in-
to the NPRD system, a computer generated data listing and NPRD Date Receipt (Form NPRD-9) will
be returned to the data sender for both identifying actual content of reports received and acknowl-
edging receipt of the materials subm tted.

During the process of generating the aforementioned data listing and NPRD Data Receipt form,
a monthly transaction tape is produced. This tape reflects each participating organization's data
inputs for a given calendar month in the exact order the input reports were received. In turn, u.»
transaction tape(s) are utilized as input to the MERGE and BALANCE computer programs. The
NPRD system flowcharts (Figures 12.1 and 12.2) illustrate the sequence of reports processing by
the various NPRD system computer programs. The hardcopy input and output reports are filed by
the NPRD system contractor by participating organization and by calendar quarter,

The NPRD system contractor will review the MERGE and BALANCE programs transaction
printouts. I any data are found in error, appropriate steps will be taken to make necessary correc-
tions prior to further processing. A sequential batch number 1s generated by the atorementioned
computer programs for each report within a given batch as a mechanism to insure traceability by
batch nuinber.
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TABLE 12.1

TABLE FOR USE IN COMPLETIN' “PRD REPORT FORMS IN REGARD TO ALPHANUMERIC, ALPHABETIC AND
NUMERIC FIELDS . 8D THE LEFT OR RIGHT JUSTIFICATION OF THE FIELDS

FORM

COLUMNS FOR INPUT CONTROL COLUMNS FOR REPORT DATA
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NPRD-2, NPRD-2A
& NPRD-2B Forms

SORT
Program
Printout Program

Merged
Transactions
Auxiliary SORT
Files Program
EDIT BASE EDIT BASE
Printout Program

i
<> Cerrent

o Edited Date
uxiliary
i Base
UPDATE
Program |
New
UPDATE Data
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The NPRD system contractor will submit the data from the MERGE program and the
BALANCE program for sorting and processing by the EDITBASE and EDITQTR programs.

The NPRD system contractor will review the listings of the edited MERGE and BALANCE
programs transactions. Again, should data be found in error, appropriate action will be taken

to make corrections prior to further processing. At this point the data have been processed
through the entire NPRD Edit System. This same Edit System can be made available to participat-

ing organizations by contacting the NPRD system contractor. All organizations contributing data
to the NPRD system are urged to utilize the Edit System as ¢ means for minimizing data handling
efforts and enhancing NPRD data base quality.

Following processing of the input data through the Edit System by the NPRD system con-
tractor, these data are again processed using the UPDATE program. This program is used to perform
the necessary NPRD data base file maintenance operations, i.e., add, change or delete inpu.: report
information. When the UPDATE processing is complete, the keyed data will be filed by the NFRD
system contractor, the UPDATE program printout will be checked and a copy of all printouts
will be transmitted to the applicable participating organizations.

In order to better assure accurate NPRD data, the participating organization shall check the
printouts in the following manner:

(1) MERGE PRINTOUT

The purpose of the MERGE program is to assign a batch number to each NPRD-2, -2A and

-2B report processed that allows for traceability by batch number. The program printout pro-
vides a listing of all engineering data sorted in ascending order of columns 1-37 of the Input
Control data fields and card type (column 38). The major objective of the program is to merge
data coded on the NPRD-2A forms with the full set of engineering data coded on the NPRD-2
forms. The participating organization shall check the printout for general content and to assure
that the system and component files are properly constituted. A transaction recap is provided
for each participating organization submitting forms NPRD-2, NPRD-2A and NPRD-2B. The
recap will reflect total transactions submitted and total transactions rejected by card type.

(2) BALANCE PRINTOUT

The purpose of the BALANCE program is to assign a batch number to each NPRD-3 and -4
report processed that allows for traceability by batch numbers. The printout provides a list
of submitted transactions sorted by system/component code (column 11), Input Control (coi-
umn 1-37) and card type (column 38). Diagnostic messages are printed out for each error
found in a transaction and the rejected transactions are indented slightly to make them more
apparent on the printout. At the end of the printout of {ransactions an input record total is
printed and broken down into “records-accepted™ and “records-rejected’’ categories.

(3) EDIT BASE AND EDIT QUARTER PRINTOUTS

The EDIT BASE and EDIT QUARTER programs provide printouts which are each
separated into three parts, i.e., Accepted Transactions, Rejected Transactions and Input
Transaction Recap Totals, It is important to note that, with the exception of form
NPRD-2B, all NPRD report data are sorted in ascending order on the first thirty-eight (38)
characters of each report. Since form NPRD-2B has no requirement for card 1.D., sorting
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is performed on the first thirty-seven (37) characters. Input data are automatically checked
by each respective Edit System program as outlined in Section 12.6, NPRD Edit Criteria.

The “Rejected Transactions™ listed on the ERIT BASE and EDIT QUARTER printouts

will contain appropriate error messages indicating the reason for a report group being
rejected. In order to correct rejected items, the original NPRD Input Report Forms 1, 2,
2A, 2B, 3 or 4 must be totally resubmitted with appropriate corrections made. The

Action Code, with the exception of form NPRD-2B which is precoded with a **5.” shall be
entered as **7" since the rejected items were never placed in the NPRD data base file. Since
corresponding NPRD-4 forms (Report of Failure) will not be accepted in the NPRD data
base by the UPDATE program until NPRD-2 data has been accepted, it is particularly impor-
tant that rejected NPRD-2 and 2A data are corrected and returned as soon as possible to the
NPRD system contractor.

The “Input Transaction Recap Tota's"” shall be checked manually to confirm the totals
for previously submitted NPRD data which are listed by individual card 1.D. It should be
noted that deletion transactions (Action Code 3" ) will not appear in these totals
since a deletion transaction does not contain a card 1.D.

UPDATE PRINTOUT

The UPDATE program provides complete data management for all reports entering the
NPRD system. The UPDATE program printout is separated into two parts, i.e., the
Rejected Transaction Listing and the Input Transaction/Data Base Status Recap Totals.
Rejections of previously edited data entering the UPDATE program most commonly result
from:

(a) Attempting to add a new record to the data base file when a record with an identical
Input Control identification already exists on the data base file..

(b) Attempting to change or delete a record which is not physically located on the data
base file.

(¢) Adding a new failure report (NPRD-4) to the data base file that does not have a
matching Report of Engineering Data (NPRD-2) entered in the data base file.

The Recap Totals include a record of Input Transaction history for each NPRD system run
ac well as a recap of all previously entered transactions by Card 1.D.

12.6 NPRD Edit Criteria

12.6.1 General Edit Criteria

Each input transaction that is read by the NPRD EDIT BASE, EDIT QUARTER, and UPDATE

(n

programs shall meet the following requirements or else informative error message(s) shown in paren-
theses after each requirement will be printed with the transaction.

Action Code (column 2) must contain a valid Action Code (*“3,” “5.,”" or 7).
(INVALID ACTION CODE)



Rev. §
Feh. 1976

(4)

Column 3 must contain an “A” or an “E”. (INVALID CONTROL CHARACTER)

Utility/plant/unit identification (columns 4-10) must match one of the acceptable codes
in the utility/plant/unit list (Table 8). (INVALID UNIT ID)

Column 30 must be a “blank,” “A™ or “B”. (INVALID SORT CHARACTER)

12.6.2 Specific Edit Criteria for NPRD-1 Reports

NPRD-1 reports (NUCLEAR UNIT INFORMATION REPORT) are identified by an A" in

column 3
(1)
(2)
(3)

(4)

(5)

(6)

(7)

. (INVALID SORT CHARACTER) NPRD-I reports shall meet the following criteria:

Columns 11-27 must be blanks. (DATA IN SORT CONTROL FIELD)
Columns 28-29 must contain “AA”. (INVALID SORT CHARACTER)
Columns 30-25 must be blanks. (DATA IN SORT CONTROL FIELD)

Columns 36-37 must be equal to or greater than 01" and equal to or less than **15".
(INVALID CARD TYPE)

Text (columns 39-80) is entirely free-form and is not validated for any cards in the
NPRD-1 report.

Changes (Action Code = 5) are handled as follows for an NPRD-1 report. The entire text
field, columns 39-80, must be changed in its entirety.

The entire 15 cards of the NPRD-1 report will be eliminated (Action Code = 3) from the
data base when columns 3-37 match the corresponding field in the old master record for
the report.

12.6.3 Specific Edit Criteria for NPRD-2 Reports

NPRD-2 reports (REPORT OF ENGINEERING DATA) are identified by an “E" in column 3
and an “A" in column 30. They shall meet the following criteria:

(1)
(2)
(3)

(4)

(5)

Column 11 must equal “3™ or 5. (INVALID S/C CODE)

Column 12 must equal “A™, “B”, “C", “D", “E”, or “F". (INVALID NSSS CODE)
Column 38 must equal “*A™, “B”, “C", *D", or “E”. (INVALID CARD TYPE)

If column 11 (S/C Code) equals a *3”, columns 13-15 must contain a valid System Code
(Table 1A-1F) for the supplier indicated by the NSSS Code in column 12. (INVALID
COMPONENT/SYSTEM CODE)

It column 11 (S/C Code) equals a **5", columns 13-18 must contain a valid Component
Code from Table 2 (INVALID COMPONENT/SYSTEM CODE) and columns 19-26

(Utility Componern:t ldentification number) must be other than spaces. This is not a
contradiction of the instructions for coding columns 19-29 oi the Input Control on the
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NPRD-2 form. The component identification number is coded directly on the NPRD-2
form in columns 19-29 or it is merged from the NPRD-2A form for multiple components
by the MERGE program before the EDIT BASE program is used. (EQUIPMENT ID
MISSING)

Data start date (columns 31-36) must be a valid date, i.e., year greater than zero, month
less than 13 but greater than zero, day less than 32 but greater than zero. (INVALID
START DATE)

If column 11 equals 5", NPRD System Code (colimns 39-41, “A™ card) must be a valid
System Code (Table 1A-1F) for the supplier indicated in column 12, (INVALID SYSTEM
CoDL)

Column 52, card “A™ (safety classification) must equal *1", *2", 3" or “4" for
mechanical components only. The following Component Codes do not require a safety

¢l “cation: ANNUNC, BATTRY, CKTBRY., GENERA, HEATER, INSTRU, MECFUN,
MOTORX, RELAYX, TRANSF, and VALVOP. (INVALID SAFETY CLASSIFICATION)

Columns 54-56, card “A” must equal “OPC”, “SBC" or “SDC". (INVALID MODE)

The External environment Code (columns 60-61) must contain at least one alphanumeric
character. (NO EXTERNAL ENVIRONMENT)

in-service date (columns 62-67, card *A™) must be a valid date, i.e., year greater than zero,
month less than 13 but greater than zero, day less than 32 but greater than zero.
(INVALID IN-SSERVICE DATE)

Both the manufacturer reference number (columns 39-42, card “B™") and the manufacturer
model number (columns 43-62, card “B") must contain other than spaces for components.
The manufacturer reference number must contain an alphabetic first character followed by
three numeric entries. (NO MFR NUMRBER and/or NO MODEL NUMBER)

The supplier/vendor reference number (columns 39-42, card **C’") must be other than spaces
for components and the first character (column 39) must be alphabetic followed by three
numeric entries. (NO VENDOR REFERENCE) A check is made initially to establish the
inclusion of the “C" card in the submitted data set. (REQUIRED CARD OMITTED)

A check is made for the presence of an “X" Code(s) in card D", (*X"” CODE IN D CARD)

Note: The presence of the message “X CODE IN D CARD" does not indicate a data input error
nor has the data content of the associated form NPRD-2 (or NPRD-2A) been deleted from the
NPRD data base. This message is provided to inform those inputting engineering data that
further effort must be made by the participant to identify an appropriate code for entry on the
“D" card. Once the proper data code has been established, the participant shall submit a change
card (Action Code = 5) containing the updated information along with an exact match on the
Input Control Field of the data base record being modified.

A check is made for the presence of the “E” card. (REQUIRED CARD OMITTED)
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(16) The sum percentage of reactor critical hours (columns 3943, card “E™), standby condition
hours (columns 44-48, card “E") and reactor shutdown hours, (columns 49-53, card “E™)
must contain numeric values of not greater than 3Cu or less than zero. All values entered
are to be right-justified. (INCORRECT TOTAL SVC HRS)

(17) Each testing interval (columns 55-56, 61-62, 67-68, card “*E™) must contain zeros or
contain an acceptable value from the table shown in the data entry instructions (see
Section 9.1). (TESTING INTERVAL INVALID)

(18) If a testing interval contains other than zeros, the testing frequency (columns 54, 60, 66,
card “E") must be a non-zero numeric value. (TEST FREQUENCY INVALID)

(19) Changes in any data element require an exact match in columns 3-38 of the NPRD-2
record to which the change is to be made.

(20) Deletion cards (Action Code = 3) which match in columns 3-37 of the NPRD-2 form will
cause all records with that tag to be eliminated from the NPRD data base file.

(21) Attempts to enter forms NPRD-2, NPRD-2A, or NPRD-2B that result in designating a
duplicate Utility Component Identification number to the same tyne component will cause
all cards of the applicable data sets to be rejected. (DUPLICATE INPUT CONTROL)

12.6.4 Specific Edit Criteria for NPRD-2B Reports

NPRD 2B reports (SYSTEM OR COMPONENT OUT-OF-SERVICE REPORT) are identified by
a 2B in columns 30-31. They shall meet the following criteria:

(1) The data start date (columns 32-37) for system or component taken out-of-service is
compared with the data start date for the corresponding form NPRD-2. (2B-START DATE
INVALID)

(2) The out-of-service date (columns 38-43) is checked against the corresponding forn
NPRD-2 inservice date. The out-of-service date must be equal to or greater than the value
shown for in-service date on form NPRD-2. (2B-OUT-SV DATE INVALID)

(3) The edit criteria for all remaining data fields on form NPRD-2B are identical to those
described for NPRD-2 reports (see Section 12.6.3).

12.6.5 Specific Edit Criteria for NPRD-3 Reports

NPRD-3 reports (QUARTERLY OPERATING REPORT) are identified by a *“1™ in column |1
and an “F" in column 38. They shall meet the following criteria:

(1) Columns 12-30 must be blank. (DATA IN SORT CONTROL FIELD)

(2) Quarter end date (columns 31-36) must match the appropriate valid quarter end date, i.e.,
March 31, June 30, September 30 or December 31. (INVALID QUARTER START END
DATE)
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Column 37 must be blank. (DATA IN SORT CONTROL FIELD)

The sum of the quarterly update data (columns 39-43, columns 44-48, columns 49-53)
must be a numeric value and equal the number of hours per quarter shown for line F-3 on
page 10-4. (INVALID QUARTERLY OPER HOURS)

Quarter start date (columns 55-60) and quarter end date (columns 61-66) must be the
exact starting and ending dates of the appropriate quarter, as depicted in columns 3 1-36.
(INVALID QUARTER START/END DATE)

On-line time (columns 73-76) must be spaces or a right-justified numeric value and less
than or equal to reactor critical hours (cclumns 39-43). (INCORRECT ON-LINE TIME)

“hange” cards or “*Deletion™ cards for this report must match in columns 3-38 of the
report to be changed.

12.6.6 Specific Edit Criteria for NPRD-4 Reports

NPRD-4 forms (REPORT OF FAILURE) are identified by an “E” in column 3 (INVALID
CONTROL CHARACTER) and a “B” in column 30 (INVALID SORT C :IARACTER). They shall
meet the following criteria:

(1)

(4)

(5)

(6)

(7)

(%)

)

Column 11 must equal 3™ or “5”. (INVALI ' S/C CODE)
Column |2 must equal “A™, “B”, “C”,“D", “E” or “F”. (INVALID NSSS CODE)

If column 11 (S/C Code) equals a **3”, columns 13-15 must contain a valid System Code
(Table 1A-1F) for the supplier that is indicated by the NSSS Code in coluinn 12.
(INVALID COMPONENT/SYSTEM CODE)

If coiumn 11 (S/C Code) equals a “*5™, columns 13-18 must contain a valid Component
Code (Table 2) (INVALID COMPONENT/SYSTEM CCDE) and columrns 19-29 (Utility
Component Identification number) must be other than blank. (EQUIPMENT ID MISSING)

Date of failure (columns 39-44). (INVALID START DATE)

Failure number (column 37) must be numeric or blank. (FAILURE NUMBER NON-
NUMERIC)

Column 38 must equal “G”, “R”, “J”, “K”, “L", “M”", “N”, “P”, “Q”, “R”, “§”, “T",
U, or “V". (INVALID CARD TYPE)

Failure event start (columns 39-48) and failure event end (49-58) must be valid date-time
groups; year greater than zero, month less than 13 but greater than zero, day less than 32
but greater than zero. Hours must fall between 00 and 24 and minutes less than 60.
Maximum time value is 2400. (INVALID EVENT DATE OR TIME)

It column 11 (S/C Code) equals a 5", column 59 (status code) must contain “A”, “B”,
SO UDTLVEY, YFT, GT, or “HY per instruction on page 11-0. (INVALID STATUS CODE)
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Changes in form NPRD-2A can be made only when submitted in proper sequence along with its
corresponding complete NPRD-2 report. Form NPRD-2B serves only one purpose, i.e., to identify
systems or components that are removed from service. For this reason the form NPRD-2B is viewed

by the NPRD system programs as a ‘‘change” card.

DELETE (Action Code = 3): An Action Code of **3" will cause a record to be physically
removed from the data base. An example of a situation in which an Action Code of **3" is used is
to delete any type of erroneous report, such as an engineering data report on the file with a Utility
Component Identification Number that is incorrect and does not match the number physically
tagged on the component. Extreme care must be taken in using an Action Code of *“3" since other
reports, such as those relating to failures, may be affected.

The Input Control Field (columns 1-37) of the card used to delete a report in the data base
must match the Input Control Field of the report to be deleted. Only one card coded in columns 1-37
is necessary to delete the entire report in the data base file. Use of forms NPRD-2A and NPRD-2B
are not permitted for submitting deletions.

12.7.2 UPDATE File Maintenance Report

Tre UPDATE program provides a listing of rejected transactions only. Rejections are listed as
an entire grouping (i.e., cards 1-15 for NPRD-Form 1, cards A-E for NPRD-Form 2, etc.). An error
message which will precede the record grouping is described below.

(1) “NOMATCHING MASTER” appearing for an Action Code “5"or **3" entry is caused by
an attempt to change or delete a record from the NPRD data base file that does not exist

on the file.

(2) “NO ENG. DATA ON FILE" appearing when a failure report (NPRD-4) is being entered
as a new entry with an Action Code of *7" and engineering data (NPRD-2) for the failed
component or system has not been placed on the NPRD data base file.

(3) “DUPLICATE MASTER™ will appear as an error message when any new entry with an
Action Code of 7" is being added to the data base file and a record already exists on
the data base file with an identical control field (columns 1-37).

Please note that data appearing on the rejected transactions piintout has not been placed on the
data base file.

12.7.3 Transaction Recap Totals

Recap Totals and Subtotals. As input transactions are processed for each utility, the following
subtotals are developed and held for the recap listing:

(1) Accepted transactions—

(a) Subtotals by action code
(b) Subtotals by input card type

(2) Rejected transactions -subtotal by card type
(3) Transactions read from old master file subtotal by card type
(4) Transactions output to new master file - subtotal by card type.
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13.0 NPRD OUTPUT REPORTS—ELEMENT DEFINITIONS AND REPORT SAMPLES

13.1 Definitions of NPRD Quarterly Report Elements

The following definitions apply specifically to quarterly reports produced by the NPRD computer
system. For the quarterly Listing of Component and System Engineering Data for Individual Reporting
Organizations (NPRD Report QO1) the definitions are applied to data for specific units operated by
the reporting organizations. For the Quarterly Component Failure Listing (NPRD Report QO2) the
definitions apply to all units reporting and the report lists data from all reporting units. The QO?2
Report provides the nuclear industry with a listing on all component failures included in the NPRD
data base each quarter.

13.1.1 Element Definitions for NPRD Report Q01—""Quarteriy Listing of Component and System
Engineering Data For Individual Reporting Organizations’ (Figure 13.1.1)

13.1.1.1 NPRD Oper. Report No.

I'he sequential identitication number is given to cach NPRD Report of Engineering Data (NPRD-2)
tor nuclear plant components received by the NPRD System Operator. The number has three elements:

(1) The year for which the report applies, e.g., 73",

(2) The calendar quarter for which the report applies, i.e., 1, 2, 3 or 4, and a batch designator
for identifying the batch within the quarter,e.g., A, B.C ... 2" and

(3) The sequential number for the specific Engineering Data Report (NPRD-2) beginning with
0001 for each batch.

13.1.1.2 Data from Report of Engineering Data (form NPRD-2)
All items listed on this report are coded and input to the system data base on the Report of
Engineering Data. The items are described in Section 9 of this manual. The QO1 report provides a

complete or partial listing as desired of the Engineering Data in the NPRD data base.

13.1.2 Element Definitions for NPRD Report Q02—"'Quarterly Component Failure Listing”
(Figure 13.1.2)

13.1.2.1 NPRD Failure Rpt. No.

The specific sequential identification number is given to cach NPRD Report of Failure for nuclear
plant components received by the NPRD System Contractor. The number has three elements:

(1) The year for which the report applies, e.g., 73",
(2) The calendar quarter for which the report applies, i.e., **1, 2, 3, or4,” and

(3)  The sequential number for the specific failure report beginning with “0001" each quarter.

13-1



13.1.2.2 NPRD Comp. Code

Nuclear plant component codes from NPRD Reporting Procedures Man

13.1.2.3 Component Description

ba irces. The first is the amplifying defini-
n of the “"NPRD Component Code” described above and as listed in Tabie 2 of the NPRD Reporting

cedures Manual

Fhis section includes information from two (2)
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I'he second is detailed descriptive information extr: C
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mponent in the NPRD data base. Wherever feasible, descriptive code

ular ¢

eadily useable data

13.1.2.4 Date cf Failure
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| “"CODES wi

lescriptions of the various hsted
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13.2 Definitions of NPRD Annual Report Elements

I'he following definitions apply specifically to annual reports produced by the NPRD cor 1puter
stem. For the “Annual Report of System Reliability™ (NPRD Rep

! Component Failure Listing” (NPRD Report A02) produced for individual report ganiza t
definitions are applied to data for specific units operated by the reporting organiza For t in
Summary Report of System Reliability” (NPRD Report A03) the definitions apply to all units 1 P
1g In computing average data across the board. The “Summary Repor Compor Reliability ™
(NPRD Report AO4) provides the nuclear industry with statistics all components included in the
\PP!)J.A[.: base
13.2.1 Element Definitions for NPRD Report A01—""Annual Repcrt of System Reliability For
Individual Reporting Organizations” (Figure 13.2.1)
13.2.1.1 NPRD System Code
Nu r plant system codes from Tables 1A, 1B, 1C, 1D and 1E of the NPRD Reporting Pr
\11". i
13.2.1.2 Utility System |.D.
Nuclear plant system designation as specified by the Utility bmitted Reg {1
Dat I (No. NPRD-2)
13.2.1.3 Oper. Mode
Fhe nu plant syst operating mode which norma ipplies when t Ictor ‘
r the t modes (OPER. STDBY and SHTDN) are specified by the Utility on submitted
NPRD-2 torn
( | Code M
OPER [he system « \ ) N |
i i
performir ! d nw * )
STDBY the system or component is normally i
{1¢ vl tl I I ’
SHTDN | ystem or component is normally
d \ ,
¢ 13.2.1.4 Period
|‘ | { | | | 1d | { ) " | }
lated the current specified period, and (2) 1
| Data St 3] ri I l




13.2.1.5 Hours in Period
T'otal hours for which reliability data has been accumulated in the corresponding “PE(IOD”
13.2.1.6 Calculated In-Service Hours

Reactor Criiical -Hours system was calculated to be operational while reactor was critical in the
orresponding “PERIOD”. The sum of the products of “Reactor Critical Hours” on the Quarterly

Operating Reports times the “Percent Reactor Critical Hours™ as reported on Report of Engi.:eering

Data formns

Reactor Standby - Hours system was calculated to be operational while reactor was in standby
condition in the corresponding “PERIOD”. The sum of the products of “*Reactor Standby Hours™ on
the Quarterly Operating Reports times the “‘Percent Standby Condition Hours™ as reported on Report
of Engineening Data forms

Reactor Shutdown-—Hours system was calculated to be operational while reactor was shutdown
in the corresponding “PERIOD”. The sum of the products of “Reactor Shutdown Hours™ on the
Quarterly Operating Reports times the “'Percent Reactor Shutdown Hours™ as reported on Report of
Engineering Data forms

13.2.1.7 Total In-Service Hours

['he sum of the hour figures in the three columns under ““Calculated In-Service Hours™ for the

orresponding “PERIOD™
13.2.1.8 Syst. Out. Hrs. Due to Fail.

I'he summation of the hours that the system was out of service due to system or component

hese figures for each designated “PERIOD” are calculated from data included on Reports ot
ilure submitted by the reporting organization

13.2.1.9 No. of Failures

These figures are the summations of failures of the corresponding nuclear plant system for the
designated “PERIOD” as submitted by the reporting organization on Report of Failure forms
(NPRD-4)

13.2.1.10 Avg. Syst. Out. Dur. Per Fail. (Hours)

[hese figures are the average system outage hours per failure for the specified nuclear plant sys
tem for the designated “PERIOD”. Calculated by dividing “Syst. Out. Hrs. Due to Fail.” by “No. ot
Failures™ for the designated “PERIOD™

13.2.1.11 Failures Per 1000 In-Serv. Hrs.

ese figures are calculated by dividing the “Total In-Service Hours™ for the system for the
desicaated “PERIOD™ by 1000 and then dividing the “*No. of Failures™ by this quotient




Example

Failures

Per 1,000 | System Failure
In-Service 70,000 Total In-Serv. Hre~ *"
Hours g g -

13.2.1.12 Number of Tests

The total number of system tests are accumulated and entered for the corresponding “PERIOD”
Input data are obtained from the system Report of Engineering Data and Quarterly Operating Reports

13.2.1.13 Reactor Critical Hours

[he summation of the “Reactor Critical Hours" submitted on ali Quarterly Operating Reports for
the specified “"PERIOD” (current or cumulative)

13.2.1.14 Reactor Standby Hours

I'he summation of the “*Standby Condit.on Hours" submitted on all Quarterly Operating Reports
for the specified “PERIOD™ (current or cumulative)

13.2.1.15 Reactor Shutdown Hours

I'he summation of the “Reactor Shutdown Hours' submitted on al! Quarterly Operating Reports
tor the specified “"PERIOD™ (current or cumulative)

13.2.1.16 Unit On-Line Time

The

summation of the "On-Line Time (Hr.)” submitted on all Quarterly Operating Reports for
the specitied “"PERIOD™ (current or cumulative)

13.2.2 Element Definitions for NPRD Report A02—""Annual System and Component Failure
Listing By Individual Reporting Organization” (Figure 13.2.2)

13.2.2.1 System/Component Code

Nuclear plant system code from NPRD Reporting Procedures Manual Tables 1A, 1B, 1C, 1D and

N

lE. Component type code from Table 2
13.2.2.2 System/Component Description

Nuclear plant system descriptions from NPRD Reporting Procedures Manual Tables 1A, 1B, 1(
ID and 1E. Component type descriptions from Tabl

13.2.2.3 Utility System 1.D.
Nuclear plant system designation as specified by the Utility on submitted Report of | ngineering

Data and Report of Failure forms (NPRD-2 ana NPRD-4 respectively). 1.D. designations must be the

same on each type report tor a given plant system




13.2.2.4 Utility Component 1.D.

Nuclear plant component designation as specified by the Utility on submitted Report of Engia-
eering Data and Report of Failure forms (NPRD-2 and NPRD-4 respectively). Component designations
must be the same on each type report

13.2.2.5 Comp. Mfgr.

Identification of manufacturer of component that failed. Input information is obtained from
submitted Report of Engineering Data

13.2.2.6 Fail. Rept. Type

Designation of the type of tailure the listing pertains to, either system failure (S) or component
farlure (C)

13.2.2.7 Date of Failure

The date that the subject failure was reported to have originally occurred. This information is
submitted on Form NPRD-4, Report of Failure

13.2.2.8 Fail. No.

equential number tor the reported component or system failure for the specitied failure date

¢r isnecessary i case more than one failure occurs for a particular system or component

on a single date
13.2.2.9 Failure Outage Duration

Ihe time in houss and minutes the subject system and/or component was out of service due to the
{

failu Ihese figures are calculated from the “Failure Event Start” and “Failure Event End” as

reported on the Report of Failure form

13.2.2.10 Failuie Characterization Codes

tter codes as designated on the submitted Report of Failure which provide several chara

ibout the system or component {atlur
13.2.2.11 Failure Characterization Description

Verbal descripticns of the various histed “"CODES™ which provide details about the system or

{

omponent tailure

13.2.2.12 Failure Desciiption

A narrative des ription ol the component or system talure as ¢ ntered on lines H and J of th
Report ol Fatlure




13.2.2.13 Cause and Corrective A<tion

A narrative description of the cause of the failure and corrective action taken for the failure as

entered «
13.2.2.14 Total Failure Reports—Systems

The sum ol all system failures reported for the particular nuclear unit for the specified period

rent year or Cumulative
13.2.2.15 Total Failure Reports—Components

[he sum of all component failures reported for the particular nuclear unit for the specified

period  Current year or Cumulative
13.2.2.16 Cumulative Period Start Date

Failure Reports are accumulated from the carliest date (data siart date on Engineering Data

Reports) that data was received for the particular plant system or components

13.2.3 Element Definitions for NPRD Report AO3—"Annual Summary Report of System
Reliability”” (Figure 13.2.5)

13.2.3.17 NPRD System Code

Nuclear plant system codes from Tables 1A, 1B, 1C, 1D and 1E of the NPRD Reporting Pro
cedures Manual

13.2.3.2 Oper. Mode

Fhe nuclear plant system operating mode which normally applies when the reactor is critical
codes for the three modes (OPER, STDBY and SHTDN) are specified by the Utility on submitted
NPRD-2 torms

Code Meaning

OPER I'he system or component is normally operating and
performing its designated function when the reactor

1s critical

STDBY I'he system or component is normally in standby cor

dition when the reactor is critical

SHTDN l'he system or component is normally in shutdown

'

condition when the reactor is critical
13.2.3.3 Period

Reliabihity statistics for two (2) differing periods are included in this report: (1) Reliability

statistics on accumulated data tor the current specitied period, and (2) reliability statistics on

13-9

Cur

||1\‘

|




accumulated data from “Data Start Date” for the particular nuclear plant system, through the ¢nd of
the past calendar year

13.2.3.4 Total Syst. Pop.

T'he total population of nuclear umt systems having the same NPRD system code on which
reliability data aie being reported

13.2.3.5 Calculated System In-Service Hours

Reactor Critical (X1,000)—Hours systems calculated to be operational while reactor was critical
in orresponding “PERIOD”. The sum of the products of “*Reactor Critical Hours" on the Quar-
terly Operating Reports times the “Percent Reactor Critical Hours™ as reported on Report of Engin-
eering ata forms divided by 1,000

Reactor Standby (X1,000)—-Hours systems calculated to be operational while reactor was in stand-
b, condition in the corresponding “PERIOD”. The sum of the produ - : of **Reactor Standby Hours”
on .ie Quarterly Operating Reports times the “‘Percent Standby Condition Hours™ as reported on
Report of Engineering Data forms divided by 1,000

Reactor Shutdown (X 1,000)-Hours systems calculated to be operational while reactor was
shutdown in the corresponding “PERIOD”. The sum of the products of “Reactor Shutdown Hours”
on the Quarterly Operating Reports times the *‘Percent Reactor Shutdown Hours™ as reported on
Report of Engineering Data forms divided by 1,000

13.2.3.6 Total In-Service Hours (X1,000)

I'he sum of the hour figures in the three columns under “Calculated In-Service Hours" for the
corresponding “PERIOD”

13.2.3.7 Avg. In-Serv. Hours Per Syst.

l'otal calculated in-service hours for the particular system type divided by the total population
the svstem lype

13.2.3.8 Syst. Out. Hrs. Due to Fail.

I'he summation of the hours that the systems were out of service due to system or component
failure. These figures for each designated “PERIOD" are calculated from data included on Reports
of Failure submitted by the Utility

13.2.3.9 No. of Failures

I'hese figures are the summations of failures of the corresponding nuclear plant systems for the

designated “PERIOD™ as submitted by the Utility on Report of Failure forms




13.2.3.10 Avg. Syst. Out. Dur. Per Fail. (Hours)

Iese figures are the average system o.tage hours per failure for the specified nuclear plant sys-

tems for the designated “PERIOD”. Calculated by dividing **Syst. Out. Hrs. Due to Fail.” by “No
of Failures™ for the designated “"PERIOL.”

13.2.3.11 Failures Per Mil. In-Serv. Hrs.

I'hese figures are calculated by dividing the “Total In-Service Hours™ for the system tor the desig-
nated “PERIOD™ by 1,000.000 and then dividing the “*No. of Failures™ by this quotient

i L& "vl“?‘\

l.:l!-l'x'\
Per Million | System Failure

In-Service 10,000 Total In-Serv. Hrs
|!\‘:H“

100.00
1.000.000
13.2.3.12 Number of Tests

[he total number of system tests are accumulated and entered for the corresponding “PERIOD”
Input data are obtained from the system Report of Engineering Data and Quarterly Operating Reports

13.2.3.13 Total No. Units Reporting

Ihe sum
“PERIOD’

rating units reporting under the NPRD program for the designated

13.2.3.14 Total Reactor Critical Hours (X1,000)

I'he summation of the “Reactor Critical Hours™ submitted on all Quarterly Operating Reports for

ified “PERIOD™ (current or cumulative)
13.2.3.15 Total Reactor Standby Hours (X1,000)

Fhe summation of the “Standby Condition Hours™ submitted on all Quarterly Operating Reports
pecitied “PERIOD™ (current or cumulative)

13.2.3.16 Total Reactor Shutdown Hours (X1,000)

summation ot the “Reactor Shutdown Hours™ submitted on all Quarterly Operating Reports

ified “PERIOD™ (current or cumulative)
13.2.3.17 Start Date

lhe specific date of the beginning of the designated “PERIOD” for which nuclear plant system
reliability data are accumulated and reported in the subject report




13.2.3.18 End Date

The specific date of the end of the desiguated “PERIOD” for which nuclear plant system relia-
bility data are accumulated and reported in the subject report.

13.2.3.19 Hours in Period

Total hours for which reliability data have been accumulated in the corresponding “PERIOD”

13.2.4 Element Definitions for NPRD Report AD4—""Summary Report of Component Reliability”
(Figure 13.2.4)

13.2.4.1 NPRD Comp. Code
Nuclear plant component codes from NPRD Reporting Procedures Manual, Table 2
13.2.4.2 Component Classification By Subcategory

I'his section provides further breakdown of nuclear plant components by subcategories selected

3

om Table 3 of the NPRD Reporting Procedures Manual
ful display of the statistics available within the NPRDS data bank. One category of component may be

I'he subcategories are selected to give a use-

by the major subcategory only, such as ““type”. Other component categories may be divided

into as many as two or three subcategories. Statistics for any one component are included in only one

subcategory. The subcategories are not overlapping
13.2.4.3 Total Comp. In Subcat.

I'he total number of nuclear plant components on which statistics are presented is listed in this
olumn. The grand total of this column represents the rotal components within the NPRD data base
for which Reports of Engineering Data have been submitted

13.2.4.4 Total In-Serv. Hours (Mil.)

¢s in the three columns under “Calc. ( omp In-Serv. Hours” (shown in

13.2.4.5 Total Number Failures

i

e summation of the total reported failures for the corresponding componrent subcategory

13.2.4.6 Failures Per Mil. In-Serv. Hours

These figures are calculated by dividing the “Total Number Failures™ for the corresponding com
subcategory (Section 13.2.4.5 above) by the “Total In-Serv. Hours (Mil.)” for that component
egory (Section 13.2.4.4 above)




Example:

Failures
Per Million 1 Failure in Comp. Subcategory

In-Service  3.7] Total In-Serv. Hours (Mil.)
Hours

=0.269

13.2.4.7 Avg. Out of Se v. Time (Hours)

The average component outage hours per failure for the corresponding component subcategory.
Calculated by dividing the total component subcategory outage hours due to failure as reported on
individual component Report of Failure forms by the “Total Number Failures™ for that component
subcategory.

i3-13
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COMMONWEALTH EDISON COMPANY

ORESDEN NUCLEAR POWER STATION

UNIT 3

P,0,80x 129%

MORRIS, ILLINDIS 123%§

UTIL,CONTACTE J,B,8MITH B12/180e884?
H,J,JONES 312/123=%647

NNUAL

BY INDIVIDUAL

SYSTEM AND COMPONENT FALLURE LISYING

REPORTING ORGANIZATION

NUCLEAR PLANT RELIABILIYY DATA SYSTEM

ne
10
1
12
13
i
15

NSSS SUPPLIER & REACTOR TYPEIGE=gNR
ARCHITECTSENGINEER: SARGENT AND LUNDY
REACTOR RATING: 2300 MwY

UNIT RATING: 716MwE

AEC DOCKET NOD, 1 Spoe2%%

INITIAL CRITICAL DATER 1/31/771
COMMERCIAL SERVICE DATE: j0/7)

(SAWPLE)
(APRIL, 197%)

08 STA, LOCeMORRIS, GRUNDY COUNTY, ILLINOIS 123%8
SYSTEm SYSTEM FAILURE CHARACTERIZATION
- ————e urILIYY MFGR, Fall, FAILURE
COMPONENT COMPONENT uTILITY COMPONENT REF, REPT, DATE OF FAIL, OUTAGE
Cooe DESCRIPTION SYSTE™ 1,0, 1.0, NO, TYPE FAILURE NO, DURATION  CODES DESCRIPTION
P ccen
CEA RESIDUAL HEAT REMOVAL SYS, LLL] AMR=V1SH a200 c 79«01«03 1 SHR 2§MIN MB MODE  ~ WONT CLOSE
T8 TYPE  ~ MECHANICAL
VALVEX VALVES FAILURE DESCRIPTION CH CAUSE = MANUFACTURING
0B DETECY = PREVENTATIVE MAINT
VALYVE WOULD NOT CLOSE WHEN RMR AB ACTION « REPAIR PARTS
SYS_OPER,DURING ANNUAL FUNC, TEST ED EFFECT « PREVENTS COMP, OPER
CAUSE AND CORRECTIVE ACTION
VALVE DISHANTLED CLEANED INSPECTED.
RETESTED SATISFACTORILY
CHA COND, AND FEEDwATER SYSTEM Fu Fuevons cas L 7%=01=15 1  &HR SIMIN ME MODE « wONY OPER,.PER SPEC
T8 TYPE  « MECHANICY.
VaALvOP VALVE OPERATORS FAILURE DESCRIPTION CJ CAUSE « MATERIAL DEFECY
DA DETECY = TESTING
VALVE wOULD NOT CLOSE PER SPECS, AA ACTION « REPLACE *ARTS
DIAPHRAGM HAD WOLE IN IT, EC EFFECT - SYS_OPER ,DEGRADEL

CAUBE AND CORRECTIVE ACTIO™

REPLACED DIAPHMRAGM AND RETESTED
SATISFACTORILY,

FIGURE 13.2.2. ANNUAL SYSTEM AND COMPONENT FAILURE LISTING

BY INDIVIDUAL REPORTING ORGANIZATION




9]-tl

(5091 &
NPw “$#0NT a04 ANNIIAL & /ey BEPART 5 JysTem RELTamILlTy (aPRIL, 1YW

YEAS = | e NOCLEAR PLANT REL (AR 1Ty cata SYSTF

Capl, SYST, INaSERV_niuRs

- TOTAL Ava, AVG, SYST, FalLURFS
NP TelaL REACTOR REACTOR REACTOR  INSERYV,  In=SERV,  SYST nuTage DuT, DUR,  PEW ®iL,
SYSTEY uvinw, SYST, CnITicaL STanNDBY Snmulples MOURS rOURS wRS, DUE NO, OF PER FAIL. IN=SERY, NUMKE R
CobE  #pdDE PERIDU POP, fXLONDY (xinN0Q) (Xpnnn) (xingn) PE& SYST,  TO FAILURE FAILURES (MOURS) HRS, nt TESTS
PLANT VENTRILATIUN SYSTEm
LAMC)  APER L/o%=1277% 128 Ll LA e n 2337 104,89 8788, 2 ss.00 11 S.00 in,ne 13
L/3=ids7% 125 15699 LR §%7.5 21%,0 1752n,0 TCLIN B Y 23 2.1? 10,00 2
PLANT FIFF PROTECTIN®
(ABB) OPENR L/2%«12/79% 2§ P22, e 37,2 21%,0 87280,0 27,00 5 S.%0 22,80 F
1/ 23w/ 25 59,4 38,1 85,? 37,9 17818,0 95,04 ] 10,63 V8,30 -
“OMM NTCaTIONS
————_——————————
(ACH)  WPER L/77%=12/7% S S45.0 19,2 4G, (LT LR L .01 H 2%.07 .5 “n
1723=42/70% S Inke 3 £ LN 210,2 1313, 17518,7 118,00 . en . 2% 1,00 ®
. - . . - - - . - -
. . . . . . . . . . .
. . . . . . . . . . .
. . . . - . . . . . .

RECAP OF REPDRTING UNITS

CURRENT PERIOD CUMULATIVE PERIDD

TOTAL NO, UNITS REPONRTING " €s
TOVAL REACTUR CRITTICAL WOURS (xl0N0) 18?27 N,
TOTAL REACTON STANDMY wOURS (Xipnn) b8 12,5
TOTAL REACIOR SHUTDO. N »NURS (x1000) CL 1na,8
START DATE TS va L) warn
END DATE 1273170 L2707
“OURS In PEMIOD 8,080 12,520

FIGURE 13.2.3. ANNUAL SUMMARY REPORT OF SYSTEM RELIABILITY
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TABLE 1

STANDARD SYSTEM CODING FOR NUCLEAR PLANTS
(To Be Used Only As a Guide—Obtain Actual Codes From Tables 1A-1E)

Standard

Generic

System Description Code

RENIO: VORI 7. fos v R 5 s o Eah mr € e R b e bk m s el RAX
Reactivity Control Systems . . . . . . . . . . . . . . . . RBX
Reacto: «ore it el Y WS o B T % N K R e e Mk e R g T kTR RCX
Reactor Coolant System & Connected Systems . . . . . . . . CXX
Reactor Vessels & Appurtenances . . . . . . . . . . . . . . . . . . . ... CA
Coolant Recirculation Systems & Controls . . . . . . . . . . . . . . . . . .. CBX
MainSteam Systems & Controls . . . . © . . . . v 0 ssa oww s a v w e e CCX

Main Steam Isolation Systems & Controls . . . . . . . . . . . . . . . . . . . CDX
Reactor Core Isolation Cooling Systems & Controls . . . . . . . . . . . . . . . . CEX
Residual Heat Removal Systems & Controls . . . . . . . . . . . . . . . . . . CFX
Reactor Coolant Cleanup Systems & Controls . . . . . . . . . . . . . . . . . . CGX
Feedwater S,stems & Controls . . . . P T, CHX
Reactor Coolant Pressure Boundary Leakage Detemon L T S L - CIX
Other Coolant Subsystems & TheirControls . . . . . . . . . . . . . . . . . . CJX
Engiesred Safety Featuses . . . . . . Vo i 4 . e n e ate e e b s o' SXX
Reactor Containment Systems . . . e P S P R S SAX
Containment Heat Removal Systems & C ontrols ST R T R e iy SBX
Containment Air Purification & Cleanup Systems & Controls L a5 mi W-m e B SCX
Containment Isolation Systems & Controls . . . . . P S e SDX
Containment Combustible Gas Control Systems & Controls e-x ® mla 3len Wite 2 e aCH SEX
Emergency Core Cooling Systems &Controls . . . . . . . . . . . . . . . . . . SFX
Control Room Habitability Systems & Controls . . . wow o By o Py et SGX
Other Engineered Safety Feature Systems & Their Controls T B P SHX
Instrumentationand Controls . . . . . . . . . . . . . . L L. L L. IXX
Reactor Trip Systems . . . e % owm b N kR € ki s ok el 1AX
Engineered Safety Feature Instrument Systems T R e A D IBX
Systems Required for Safe Shutdown . . . . . . . . . . . . . . . . . . .. ICX
Safety Related Display Instrumentation . . . . . . . . . . . . . . . . . . . . IDX
Other Instrument Systems Required for Satety . . . . . . . . . . . . . . . . . IEX
Other Instrument Systems Not Required for Safety . . . . . . . . . . . . . . . . IFX
e e i Rl Ui A T N O ] Ay L Lo L T R e, L EXX
Offsite Power Systems & Controls . . . . . . . . . . . . . . . .« . . . .. EAX

AC Onsite Power Systems & Controls . . . o T R . Ty R T B e me e EBX

DC Onsite Power Systems & Controls . . . . L S o S e DR R ECX
Onsite Power Systems & Controls (Composite AC & D(‘) MR L R B e | O T EDX
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TABLE 1

STANDARD SYSTEM CODING FOR NUCLEAR PLANTS (Cont'd)

Standard
Generic
System Description Code
Electric Power Systems (Cont'd)
Emergency Generator Svstems & Controls . . . . . . . . . . . . . . . . . . . EEX
Emergency Lighting Systems & Controls P I L ) N - PR I LI 0y, = 55
Other Electric Power Systems &Controls . . . . . . . . . . . . . . . . . . . . EGX
FociStorngeond Bandiing Systems . . . . . . . . . L0 L0 s e e e e e s s EXX
PR el g PR | . e e s n e ke o w e B ok d s e e e
Speat Fuel Storage Facilities . . . S R A R R LU FRRLE o e
Spent Fuel Pool Cooling & Cleanup Svslems & ¥ onlrols T N, Ty P s R U F N,
L At e o VL W AP Wy
Auxiliary Water Systems . . . . . . . . . . s i e e e e e e e e e e e e . WXX
Station Service Water Systems & Controls | | gt T e e IR - AN ] LB v
Cooling Systems for Reactor Auxiliaries & C ontrols G AF T R Tl TRl Wik ol g
Demineralized Water Make-Up Systems & Controls = . . . . . WCX
Potable & Sanitary Water Systems & Controls . . _ WDX
Ultimate Heat Sink Facilities . . . . . . . . . . . . . . . . . . . .. . WEX
Condensate Storage Facilities . | o A L Ll R R s i - T
Other Auxiliary Water Systems & Their C nntrols F R - . I T Lo e s WGX
Auxiliary Process Sysiems = A . 4 Tl o v I L Sl o g -
Compressed Air Systems & Controls . . . . . . . . . . . . . . . . .. .. PAX
Process Sampling Systems s B R P ok ke n Ha O
Chemical, Volume Control, & qumd Pmson S\ stems & C on(rols oy w gt el ot atn gt il PR
Failed Fuel Detection Systems e werl o h m oA R e BB o et TS
Other Auxiliary Process Systems & ThCII' ( onuols S e BT B W e e T
Other Auxiliary Systems ST IR ] R R L R e I ey -
Air Conditioning, Heating, Cooling & Ventilation Systems & Controls . . . . . . . . . . AAX
Fire Protection Systems & Controls . . . . . . . . . . . . . . . . . . . . .. ABX
Communication Systems . . . -V = AL A T M ol St -
Other Auxiliary Systems & Their (‘omtols I o+ S-S o S . - ¢
Steam and Power Conversion Systems . . . . b owlme el ok o b e et e e o mEEPRGE
Turbine Generators & Controls . . At e e ke T e DR
Main Steam Supply System & Controls (Olhcr Than L ( M - v £ B & Fo.w e . . . HBX
Main Condenser Systems & Controls . . . . . Eiw w.w N Gmt . v o« . HCX
Turbine Gland Sealing Systems & Controls . . . . . . . . . 5 e W A .. HDX
Turbine Bypass Systems & Controls . . . . | Jow e v b B oawm wlg oy - HEX
Circulating Water Systems & Controls | . | s % % a oW ek e bR



TABLE 1

STANDARD SYSTEM CODING FOR NUCLEAR PLANTS (Cont'd)

Standard
Generic
Lo 3 v} System Description Code
Steam and Power Conversion Systems (Cont'd)
Condensate Clean-Up Systems & Controls . . | O owe s wm ok ey e PO
Condensate and Feedwater Systems & Controls (Olhcr Than C llX) b ow et . e - HHX
Steam Generator Blowdown Systems & Controls . | | P T
Other Features of Steam & Power Conversion Systems (not muludcd elsewhete) x TSl R | 11,4
Radioactive Waste Management Systems . . . . . . . MXX
Liquid Radioactive Waste Management Systems . . . . . . . . . . . . . . . . . . MAX
Gaseous Radioactive Waste Management Systems . . . . . . . . | . .« + . .« . MBX
Process & Effluent Radiological Monitonng Systems . . . . . . . . . . . . . . . . MCX
Solid Radioactive Waste Management Systems . . . . . . . . . . . . . . . . ., . MDX
Radiation Protection Systems . . . . . . . . . . . . . . . . . . . . . . . . . . BXx
Area Monitoring Systems . . . N T A N L, S Sy VI SIS O - -
Airborne Radioactivity Monitoring Syslems F% o ets 3 et s Bonrw 2"« L@ o = .. 00N

T1-3
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TABLE 1A

BOILING WATER REACTOR
List of Systems/Equipment Groups
GENERAL ELECTRIC UNIT
NPRD Supplier NPRD Supplier
System Standard System Standard

Code Code System Title Code Code System Title
RAA B11,B13 Reactor Assembly (Internals) IEA HI11-H14 Control Room Panels
RBA C11.C12 Control Rod Drive Hydraulic Control Sysiem IEB H21-H24 Local Panels and Racks
RCA J11 Fuel & Reloads EAA S11.822 Power Transmission Systeins
CAA B11.B13 Reactor Assembly (Vessel) EBA R11-R34 Plant Electrical Systems (AC)
CAB F13,F19 Reactor Vessel Servicing Equipment EBB R40 Standby Power System
CAC F14 F20 In-Vessel Servicing Equipment ECA R41 DC Instrument Power
CAD F17,F23 Under-Vessel Servicing Equipment ECB R42 Battery System
CBA B21,B22 Nuclear Boiler System EEA R43 Diesel Emergency Power System
CBB B31-B35 Reactor Recirculation System FBA F16,F22 Fuel Storage Equipment
CBC C81 Recirculation Flow Control System FCA G41-G42 Fuel Poo! Cooling & Cleanup System
CCA N1l Steam System FDA F11-F18 Fuel Servicing Equipment
CEA ES] Reactor Core Isolation Cooling System FDB F15F21 Refueling Equipment
CFA E11,LE12E14 Residual Heat Removal System WAA P4 Service Water Systcm
CFB ES2 Isolation Condenser/Auxiliary Cooling System  WBA Fa_ Reactor Bldg. Closed Cooling Water System
CGA G31-G33,G36 Reactor Water Cleanup System WCA P21 Make-up Water System
CHA N21 Condensate and Feedwater System WFA P11 Condensate Transfer & Storage System
CIA E31 Leak Detection System PAA P50-P52 Instrument/Service Air System
SAA T23 Containment and Pressure Suppression System PBA P33 Sampling Systems
SBA T47 Containment Atmosphere Cooling System PCA C41 Standby Liquid Control System
SCA T48 Containment Atmosphere Control/Innerting AAA T41 Reactor Bldg. Heating, Ventilation and Air-

System conditioning System
SDC Containment lIsolation System and Controls ABA T43 Fire Protection System
SEA T46 Standby Gas Treatment System ACA RS1 Communication System (Intra Plant)
SFA E15.E17 Low Pressure Coolant Injection and Contain- HCA N61 Main Condenser System

ment Cooling System HFA N71 Circulating Water System
SFB E21,E22 Core Spray/High Pressure Core Spray MAA G11-GIS Radioactive Waste Disposal Systems (Liquid)

System MBA N62.N64.Y32 Off-Gas System
SFC E41 High Pressure Coolant Injection System MCA D11-DI4.D17.DIR Process Radiation Monitoring System
IAA C51-C53 Neutron Monitoring System BAA D21.D22 Area Radiation Monitoring System
iBA cners Reactor Protection System BBA D23 Primary Containment Atmosphere Monitoring
ICA C61 Remote Shutdown System System

*Where there are no “Supplier Standard Codes” listed, the Utility shall provide the codes (four characters, maximum) as necessary.
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TABLES 1A, 1B, 1C, 1D, 1E & 1F

NPRD SYSTEM CODES FOR INDIVIDUAL
NUCLEAR POWER PLANTS



SR

NPRD
System

Code

RAB
RBB
RCC
CAE
CBD
CBE
CBF
CFC
SAB
SBB
SCB
SCC
SDA
SEC
SFD
SFE
SFF
SGA
IAB
IBB
IBC
IEC
IED

Supplier
Standard
Code*

CRD

RV
RCS
PZR

BS

HPI
CF
LPI

NI
RPS
SFAS
ICS
NNI

TABLE 18
PRESSURIZED WATER REACTOR

List of Systems/Equipment Groups

BABCOCK & WILCOX UNIT
NPRD
System
System T'tle Code
Reactor Internals IE!
Control Rod Drive System IFA
Reactor Core EBE
Reactor Vessel EBG
Reactor Coolant ECD
Pressurizer EDA
Pressurizer Relief System EEC
Decay Heat Removal System FCB
Reactor Building Penetrations FDC

Reactor Building Cooling System FDD
Reactor Building Purge & Ventilation System WAB
Reactor Building Spray System WBB
Fluid Block System WGA
Containment Combustible Gas Control System PCB

High Pressure Injection System Function of MU PCC

Core Flooding System PCD

Low Pressure Injection System Function of DH HBA
Control Room Habitability System HEA
Nuclear Instrumentation HFC

Reactor Protection System HHA
Safe Features Actuation System HHB
Integrated Control System MAB
Non-Nuclear Inetrumentation BAB

Supplier
Standard

Code*

ICI

SF
FH

LPSW
cC

MU
CA
BWST
SP
TBS

FW

WD
RMS

*Where there are no “Supplier Standard Codes™ listed, the Utility shall provide the codes (four characters, maximuam) as necessary

System Title

Control Boards and Pane's
In-Core Instrumentation

A.C. Power Distribution System
A.C. Instrument Power

D.C. Power Systems and Controls
Emergency Power Systems
Emergency Diesel Generator System
Spent Fuel Cooling System

Fuel Handing System

Fuel Handling Bridge

Low Pressure Service Water System
Zomponent Cooling System
Chilled Water System

Makeup and Purification System
Chemical Addition System
Borated Water Storage Tank
Steam Supply System

Turbine Bypass System
Circulatory Water System
Feedwater System

Emergency Feedwater System
Waste Disposal System

Radiation Monitoring System

9L6! "qQ4
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NPRD
System
Code

RAC
RBC
RCB
CAF
CBG

CFD
CFE
SAD
SBC
SCD
SEB
SFG
IAC
IBD
IBE
IBF
IDA
IDB
IEE
IEF
IFB

Supplier
Standard
Code*

INT
CRD
COR

RCS

SCS
SCI

CEC
CSS

SIS

NIN
RPS
ESA
ECP
SDR
CPI

ocs
NNI
IC1

TABLE IC

b 2
>
PRESSURIZED WATER REACTOR § g‘
List of Systems/Equipment Groups o
COMBUSTION ENGINEERING UNIT
NPRD Supplier
System standard
System Title Code Code* System Title
Reactor Internal Structures EBC SPD Station Power Distribution System
Control Rod Drive Mechanisms EBH A _C. Instrument Power System
Reactor Core e D.C. Instrument Power System
Reactor Vessel B EPS Emergency Power Sources
Reactor Coolant Systems and Control Mz ) Diesel Standby Power System
Instrumentation FCC PCS Spent Fuel Pool Cooling System
Shutdown Cooling System FD'. FHS Fuel Handling System
Shutdown Cooling Interlocks WAC SWS Service Water System
Containment System, Incl. Penetrations WBC cCs Component Cooling System
Containment Emergency Cooling System WCB . Primary Makeup Water System
Contaii-ment Spray Systems PAB CAS Compressed Air System
Nitrogen Gas System PiB SAM Sampling System
Safety Injection System CE CSR Reactivity Control System
Nuclear Instrumentation «CF cvC Chemical & Volume Control System
Reactor Protection System AAB CpPV Containment Penetration Room Ventilation System
Engineered Safety Feature Actuation AAC PVS Plant Ventilation System
Emergency Control Panel ABB FPS Plant Fire Protection System
Safety Related Display Instrun:entation ACB COM Communications
CEA Fosition Instrumentation HBB SFC Steam and Feedwater System
Operating Control Stations MAC WMS Waste Management System (Liquid)
Non-Nugclear Process Instrumentation MBB WMS Waste Management System (Gaseous)
In-Core Instrumentation MCB RMS Radiation Monitoring System
BAC RPM Radiation Protection and Monitoring

*Where there are no “Supplier Standard Codes™ listed. the Utility shall provide the codes (four characters, maximum) as necessary .
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TABLE 1D
PRESSURIZED WATER REACTOR

List of Systems/Equipment Groups
WESTINGHOUSE UNIT

NPRD Supplier
System Standard
Code Code*
RAD RC

RBD

RCD

CBH RC
CFF RH
SAC

SBD

SCE SI
SCF

SCG

SDB

SED

SFH SI
IAD NI
IBG

IEG XI
IEH

EBD

EBF

ECC

EDC ES
EEB cD
EFA

FCD Sk
FCE WS
FDF FH
FDG

*Where there are no “Supplier Standard Codes™ listed, the Utility shall provide the codes (four characters, maximum) as necessary .

NPRD Supplier
System Standard
System Title Code Code*

In-Core Equipment (Mech. Only) WAD Sw
Rod Cluster Control System WBD cC
Reactor Core wcee

Reactor Coolant System WGB

Residual Heat Removal System PAD

Containment System, Inc. Penetrations PBC SS
Containment Ventilating System PCG S
Containment Spray System PCH BR
Annulus Vent System PCI TR
Containment Air Return Systemn PEB

Containment Isolation System AAD

Containment Combustible Gas Control System AAE

Safety Injection System AAF

Nuclear Protection INstrumentation AAG

Reactor Protective & Safeguards Logic AAH

Process Protection Instrumentation ABD

Control Boards and Panels ACC

Auxiliary Power System HBC

A.C. Power Systems and Controls HFD

D.C. Power System and Controls HHC FC
Electrical Systems (Protection Only) HHE

Emergency Diesel Auxiliary System HHF

Lighting System (Emergency) HIA SB
Spent Fuel Pit Cooling System MAD WF
Refueling Water System MAE

Fuel Handling and Storage Equipment MBC GH
Refueling Equipment MCC

System Title

Service Water System (Nuclear)
Component Cooling Systems

Makeup Water System

Chilled Water System

Instrument and Service Air System
Sampling System

Chemical & Volume Control System

Boron Recycle System

Boron Thermal Regeneration Sub-System
Auxiliary Steam System

Air Conditioning System (Control Room)
Auxiliary Building Venulation System
Electrical Equipment Ventilation

Screen House Ventilation System

Turbine Building Ventilation System

Fire Protection System

Communication System ( Emergency)
Steam System

Circulating Water System

Feedwater System (Auxiliary)

Condensate Systems

Steam Generator Feedwater System

Steam Generator Blowdown Processing Svstem
Waste Processing System ( Liquid Sub-System)
Equipment Drain System

Waste Processing System (Gas Sub-System)
Radiation Monitoring System
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System

Code

RBE
RBF
FBB
FDH
CAG
CBI

CBJ

CJA
CJB
cJc
CID
CGB
IAE
IBH
EDD
WAE
WBE
PAC
PEA
AAl

AAJ

AAK
ABC
ADA
ADB
HBD
HBE
HFB
HHD

TABLE 1E

HIGH TEMPERATURE GAS COOLED REACTOR

List of Systems/Equipment Groups
GENERAL ATOMIC UNIT
Supplier
Standard
Code System Title

12 Control Rod and Drive System

11 Reserve Shutdown System

14 Fuel Storage Facility

13 Fuel Handling System

1 Presiressed Concrete Reactor Vessel

21 Primary Coolant System and Helium Circulatory
Auxiliary System

46 Prestressed Concrete Reactor Vessel Liner Cooling
System

11 PCRV Auxiliary Piping System

11 PCRV Pressure Relief System

24 Helium Storage System

47 Purification Cooling Water System

2 Helium Purification System

11 Nuclear Instrumentation

93 Plant Protection System

92 On-Site Electrical System

42 Servize Water System

46 Reactor Plant Cooling Water System

82 [nstrument and Service Air System

84 Auxiliary Boiler System

73 Reactor Building Heating, Ventilation and Air
Conditioning System

75 Control Room and Service Building Heating,
Ventilation and Air Conditioning System

75 Turbine Building Heating and Ventilation System

45 Fire Protection Water System

91 Hydraulic Power System

25 Nitrogen System

52 Turbine Steam System

22 Secondary Coolant System

41 Circulating Water System

31 Feedwater and Concensate System

T1-8
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NPRD
System
Code
RAE
RBG
RBH
RBI
REJ
RCF
CAH
CBN

CBP
CCB
cGC
CIA
CJB
SAE
SDC
IAF

1AG
IAH
1AL
IBI
1BJ
ICB
e
IDC
IDD
IEH
13

13

IFD
IFE
IFF
IFG
IFH

TABLE 1F

LIQUID METAL FAST BREEDER REACTOR (LMFBR)

List of Systems/Equipment Groups
Clinch River Breeder Reactor Plant

WESTINGHOUSE UNIT
Supplier NPRD  Supplier
Standard System Standard
Code System Title Code Code

31 Support & Restraint Structures EAB i
31 Control Rod Drives
90 Reactor Control Subsystem EDE 12
90 Primary Control Rod Drve Mechanism Control
90 Secondary Control Rod Drive Mechanism Control EGA 13
n Reactor Assembhes
32 Reactor Enclosure System EGB 16
51 Reactor Heat Transport System FDH 41

(Primary & Intermediate, Na) wCD 75
90 Heat Transport System Flow Control Subsystem WEA 74
53 Steam Generator System PAE 22
81 Auxiliary Liquid Metal System PDA 94
52 Steam Generatory Auxiliary Heat Removal System PEC 22
99 Decay Heat Removal System PED 22
27 Reactor Containment System (Sealing) PEE 44
29 Containment Isolation System
56 Reactor Heat Transport Instrumentation System PEF 45

(Primary & Intermediate, Sodium, Steam Generator) PEG 68
90 Permissives & Interlocks Subsystem
92 Reactor & Vessel lastrumentation System PEH 76
95 Flux Monitoring System PEI 82
55 Reactor Containment Instrumentation System PEJ 85
66 Leak Detection Instrumentation System AAl 25
9%0 Remote Shutdown Control Subsystem ABE 26
99 Shutdown System
63 Auxiliary Liquid Metal Instrumentation System ACD 15
9 Data Handhing & Display System ADC 23
58 Radioactive Waste Instrumentation System ADD 28
60 Plant Fire Protection Instrumentation System ADE 28

(Sodium & Non-Sodum) HAA 12
62 Impurity Monitoring & Analysis Instrum. System HBE 12
67 Plant Annunciator System (Nuclear Island & BOP) HFD 73
54 Recirculating Gas Cooling Instrumentation System HHG 71
57 Auxiliary Coolant Fluid Instrumentation Sy'.em MAF 24
59 Heating & Ventilation Instrumentation System MDA 24
6l Inert Gas Recewving & Processing Instrum. Sys. BAD 96
69 Balance-Of-Plant Instrum. & Control System

System Title

Off-S1 ¢ Electric Power [ransmission System &
Controls

On-Site Electric Power Distribution System &
Controls (Composite AC & DC)

Grounding & Cathodic Electric Power Protection
System

Lighting System (Normal & Emergency)

Reactor Refueling Handling System

Treated Water Systein

River Water Service Sysiem

Compressed Air System

Fuel Failure Monitoring System

Carbon Dioxide System

Hydrogen System

Large Component Maintenance System (Nuclear)
Island)

Large Component Maintenance System (BOP)

Piping & Equipment Electrical Heating & Control

Waste Water Treatment System

Inert Gas Rer ‘ving & Processing System (Ar, Ny )

Impurity M- aitoring & Analysis System

Heating & ' ‘entilation System

Plant Fire Protection System (Sodwum & Non-
Sodium)

Communications System

Auxiliary Coolant Flind System (Dowtherm)

Recuculating Argon Cooling System

Recirculating Nitrogen Cooling System

Turbine-Generator & Controls Systei

Mam & Auxiliary Steam System

Heat Rejection System

Feedwater & Condensate System

Liquid Radwaste System

So'id Radwaste System

Radiation Momitoring System
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TABLE 2

LIST OF COMPONENT TYPES AND CODES



Component Type
Six-Letter Code

Accumulators
ACCUMU

Air Dryers
AIRDRY

Annunciator Modules
ANNUNC

Batteries & Chargers
BATIRY

Blowers
BLOWER

Circuit Closers/Interrupters
CKTBRK

Control Rods
CONROD

Control Rod Drive Mechanisms
CRDRVE

Demineralizers
DEMINX

Electrical Conductors
ELECON

Engines, Internal Combustion
ENGINE

TABLE 2

COMPONENT TYPES AND CODES

Component Type Includes:

Scram Accumulators
Safety Injection Tanks
Surge Tanks

Alarms
Bells
Buzzers
Claxons
Horns
Gongs
Sirens

Chargers
Dry Cells
Wet Cells
Storage Cells

Compressors
Gas Circulators
Fans
Ventilators

Circuit Breakers

Contactors

Controllers

Starters

Switches (other than sensors)
Switchgear

Poison Curtains

lon Exchangers

Bus
Cable
Wire

Butane Engines
Diesel Engines
Gasoline Engines
Natural Gas Engines
Propane Engines

T2-1
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Table 3

T3-1

T3-2

T3-3

T34

T35

T3-6

T3-7

T3-8

T3-9

T3-10
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Component Type
Six-Letter Code

Filters
FILTER

Fuel Elements
FUELXX

Generators
GENERA
Heaters, Electric
HEATER

Heat Exchangers
HTEXCH

Instrumentation and Ceutrols
INSTRU

Mechanical Function Units
MECFUN

Motors
MOTORX

Penetrations, Primary Containment

PENETR

Pipes, Fittings
PIPEXX

TABLE 2

COMPONENT TYPES AND CODES (Cont'd)

Component Type Includes:

Strainers
Screens

Inverters

Condensers

Coolers

Evaporators

Regenerative Heat Fxchangers
Steam Generators

Fan Coil Units

Mechanical Controllers
Governors

Gear Boxes

Varidrives

Couplings

Electric Motors
Hydraulic Motors
Pneumatic (Air) Motors
Servo Motors

Air Locks

Table 3

_Page

T3-12

T3.13
T3-14

T3-15

T3-16

T3-17

T3-19

T3-20

T3-21

T322
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TABLE ?

COMPONENT TYPES AND CODES (Cont'd)

Component Type Table 3
Six-Letter Code Component Type Includes: Page
Pumps T3-23
PUMPXX
Recombiners T3-24
RECOMB
Relays T3-25
RELAYX
Shock Suppressors and Supports T3-26
SUPO’ )
Transformers r3-27
TRANSF
Turbines Steam Turbines T3-2R
TURRIN Gas Turbines

Hydro Turbines

Valves Valves 13-29
VALVEX Dampers
VALVOP
Vessels, Pressure Containment Vessels 13-31
VESSEL Drywells

Pressure Suppression

Pressurizers

|
Valve Operators T3-30
|
\
%
Reactor Vessels i

|
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COMPONENT ENGINEERING DATA
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TABLE 3

COMPONENT ENGINEERING DATA

ACCUMULATORS (ACCUMU)

Type

A~ Liquid, Pressurized

B - Liquid, Unpressurized

C- Gas

X -Other (explain under “Remarks”")
Application

A--Safety Injection Tank

B—Scram Accumulator

C—Surge Tank

D- Holdup/Storage Tank

X - Other (explain under “Remarks")
Material

(see Table 6)

Pressure Rating

(PSIG)

Temperature Rating

(DEGF)
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

AIR/GAS DRYERS (AIRDRY)

A, Type

Heat Reactivated

Heat Reactivated, External Blower
Heatless, Manual
~Heatless, Automatic

Absorption

Adsorption

Refrigerated

Other (explain under “Remarks™)

XOTmMmpne>»

B. Cycle Period
A~ Less than 30 MIN
B- 30 MIN to less than 6 HR
€6 HR to less than 24 HR
D- 24 HR and longer

G.  Pressure Rating

(PSIG)

H.  Flow Rate
(SCFM)

J. Output Dewpoint

(DEGF)

T3-2



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

ANNUNCIATOR MODULES (ANNUNC)

A

Means of Annunciation

A Audio

B Visual

C - Audio/Visual

X - Other (explain under “Remarks™)

Construction

A Relay
B Solid State

133



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

BATTERIES AND CHARGERS (BATTRY)
A, Type

A ~Charging Unit
B- Dry Cell
C- Wet Cell

B.  Number of Cells and Activation

A -Multiple Cel', Preactivated

B Multiple Cell, Reserve

(- Single Cell, Preactivated

D Single Cell, Reserve

X - Other (explain under “Remarks”)

C.  Application

A - Station Battery
B- Switchyard Battery
X Other (explain under “Remarks™)

D.  Electrode Material

Lead

Magnesium-Silver Chloride
Mercury

Nickel-Cadmium

Silver-Cadmium

Silver-Zinc

Zinc-Silver

-Zinc-Silver Peroxide

Other (explain under “Remarks™)

®¥XTOTMTmoSAT>

1. Voltage Rating
(VDO)
). Capacity Rating

(AMPH)

T34



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

BLOWERS (BLOWER)
A.  Subcategory

A ~Compressor

B Gas Circulator

C-Fan

D-Ventilator

X Other (explain under “Remarks™)

B. Type

A - Axial, Single Stage

B Axial, Two or more Stages
C-Radial, Vertical Shaft

D Radial, Horizontal Shaft

E - Pneumatic Eductor

F —Centrifugal, Single Stage
G—Centrifugal, Multi-Stage
H-Positive Displacement

J-Rotary Vane

X-—~Gther (explain under “Remarks™)

C.  Driver
A-Motor
B Turbine

(- Internal Combustion Engine
X Other (explain under *Remarks™)

D. Rotational Speed
A- Less than 1500 RPM
B-1500-2999 RPM
C- 3000-10,000 RPM
D-Over 10,000 RPM

G. Flow Rating
(SCFM)

H.  Pressure (Compressors)
(PSIG)

J.  Driver Rated Pewer

(HP)

T3-5
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TABLE 3
COMPONENT ENGINEERING DATA (Cont'd)
CIRCUIT CLOSERS/INTERRUPTERS (CKTBRK)
A Subcategory E.  Voitage Rating Category
A Circuit Breaker A-0-299 VDO
B Contactor B 0-299 VAC
C Controller C-300-699 VAC
D Starter D-700-3,999 VAC
E - Switch (other than sensor) E -4,000-5,999 VAC
F- Switchgear F-6.000-9,999 VAC
X Other (explain under “Remarks™) G-10,000-15,999 VAC
H-Over 16,000 VAC
B Type

F.  HP Rating (Motor Starters)
A Indoor, Metal Clad

B Indoor, Sealed A - Less than | HP
(' Indoor, Unenclosed B-1-199 Hp

D Outdoor, Metal Clad 2099 9 HP

F Outdoor, Sealed D 100-500 HP
F - Outdoor, Enclosed E - Over 500 HP

X Other (explain under “Remarks™)
G.  Operating Voltage

(VDC or VAC)

14 Actuation

A Thermal

B Magnetic H.  Temperature Rating
- Motor
D Manual (DEGF)
D Arc Quenching Medium ). Current Rating
A Air (ANF)
B Ol
C-SF,

X Other (explain under “Remarks"’)

T3-6



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

CONTROL RODS (CONROD)

A.  Type

Cylindrical
Rectangular
Vaned
~Plate
Cruciform
-Clustered
Other (explain under “Remarks™)

XMmoON® >

B.  Application

A -Shutdown

B-Shim

C - Regulating

D Oscillating

E- Poison Curtain

F--Power Density Shaping

X- Other (explain under “Remarks”)

C.  Poison Material

Boron

Boron Carbide

Cadmium

Silver-Indium-Cadmium
Borosilicate Glass (12.5% B,03)
Borosilicate Glass (18.0% B,0;5)
Other (explain under “Remarks™)

XTMmoN®E >

D.  Cladding Material

(See Table 6)



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

CONTROL ROD DRIVE MECHANISMS (CRDRVE)

A.  Type

Hydraulic Piston

Rack and Pinion

Magnetic Jack Latch

Lead Screw/Roller Nut
Combination

Motor, Drum and Cabie
-Other (explain under “Remarks™)

XTmoOw>»



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

DEMINERALIZERS (DEMINX)
A, Type

A-—Anion

B—Mixed Bed

C—Cation
X~Other (explain under “Remarks™)

B.  Regeneration
A—Chemical
B—Resin Replacement
C - Ultrasonic
D--Combination
X -Otrer (explain under “Remarks’)
G.  Flow Rate
(GPM)
H.  Pressure Drop
(PSID)
J.  Flow Density

(GMSF)

T39
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TABLE 3
COMPONENT ENGINEERING DATA (Cont'd)
ELECTRICAL CONDUCTORS (ELECON)
A, Type R-Glass
A - Bus S—Film

T-Mineral (Magnesium Oxide, etc.)

B-Control Cable X- Other (explain under “Remarks’)

C - Power Cable

D-Signal Cable E.  Jacket Material
E - Thermocouple Extension Wire
X - Other (explain under “Remarks™) A - Asbestos
B-Chlorosulfonated Polyethylene
B.  Terminal Type C—Cotion
A - Mechanical (Bolt, Screw) D-Ethylene Propylene Rubber
B Full Compression E-Glass
C - Partial Compression F-Lead
D Indented G- Neoprene
E - Solder H-Nylon
F -None J--Polyethylene
X Other (explain under “Remarks’) K- Polyvinyl Chloride
) L—Nitrile Polyvinyl Chlonde
€. Voltage Rating M- Rubber
A 0-50 Volis N-Vinyl
B- 51-300 Volts O- Aluminum
€ - 301600 Volts P-Copper
D -601-2,000 Volts Q-Copper Braid
E-2.001-5,000 Volts R--Steel Braid
F-5.001-8 000 Volts S—Nickel-Chrome Iron Alloy
G- 8,001-15,000 Voits T-None
H- 15,001-25.000 Volts X—Other (explain under “Remarks”)

J-25001 Volts and Over

K - Nonapplicable F.  Conductor Material

X -Other {explain under “Remarks™) A-Copper
D insulation Type o A——
C-Tin
A Bare D- Steel, Copper Clad
B Natural Rubher E - Steel, Aluminum Clad
C - Butyl Rubber I —lronConstantan
D Ethylene Propylene Rubber G -CopperLonstantan
E -Styrene- Butadiene Synthetic Ri:Sber H-Chromel-Alumel
F Silicone Rubber J--Chromel-Constantan
G Cross-Linked Polyethylene K- Tungsten-Tungsten
H- Polyethylene X—Other (explain under “Remarks”™)
1 Chlorosulfonated Polyethylene
K Polyvinyl Chloride G.  Circuit Voltage (If Applicable}
L Cross-Linked Polyvinyl Chlor:
M Vinyl VDC or VAC
N Tetlon
O Ashestos H  Conductor Size
P Varnished Cambric
0 P;.pe’ ch. MCM. or IN

T3-10
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

ENGINES, INTERNAL COMBUSTION (ENGINE)

A.

Type

A-Two Stroke, Reciprocating, In-Line Block
B - Two Stroke, Reciprocating, V-Block

C - Four Stroke, Reciprocating, In-Line Block
D--Four Stroke, Reciprocating, V-Block

E- Two Stroke, Radial

F- Four Stroke, Radial

X--Other (explain under “Remarks™)

Fuel

A-Gas, Butane

B Diesel or No. 2 Fuel Oil
- Gasoline

D -Gas, Natural

E - Gas, Propane
X Other (explain under “Remarks”™)

Capacity Rating

A - Less than 1000 HP
B 1000-5000 HP

C- Above 5000 HP
Power Rating

(HP)

Cylinders

(No. of cylinders)
Rotational Speed

(RPM)

T3-11
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

FILTERS (FILTER)
A Type
A~ Mechanical Restriction, Mesh/Screen
B Membrane
C Porous Solid/ Loose Material
D Chemical/Fluid
E- Gravity/Settling
F - Centrifugal
G Electrostatic/Magnetic
X Other (explain under “Remarks™)

B.  Filtered Medium
A Gas
B- Solid
€ Liquid
X Other (explain under “Remarks™)

€. Filter Material
(See Table 6)

D, Body Material
(See Table 6)

G, Flow Rate
(SCEM or GPM)

H.  Pressure Drop

(PSID)

B Maximum Particle Size

(MICR or OPI)

T3-12
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

FUEL ELEMENTS (FUELXX)
A Type

A Initial Core

B Reload

C- Developmental

X Other (explain under “Remarks™)

B.  Fuel Materiai

A- V0,

B UG, Pu0,

C-U0;-Gd,0,4

X~ Other (explain under “Remarks™)
C.  Cladding Material

(See Table 6)
D.  Fuel Form

A - Sintered Pellets

B Hot Pressed Pellets

- Annular Pellets

D Powder

X -Other (explain under “*Remarks™)
E.  Internal Condition (As Applicable)

A Pre-pressurized
B Not Pre-pressurized

T3-13
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

GENERATORS (GENERA)

Type D.

A —Alternator
B Converter
C- Dynamotor
D Generator

E - Amplidyne E

FInverter
X - Other (explain under “Remarks™)

Voltage Range

Less than 100 VDC
100-299 VDC

300 VDC or higher
100-299 VAC single phase

300-499 VAC palyphase
500-699 VAC polyphase
2.000-2,599 VAC polyphase
3.500-4,999 VAC polyphase
6,000-6,999 VAC polyphase
13.000-13,999 VAC polyphase
Over 14,000 VAC polyphase

HEFR-=ZOTMEOOE>

Capacity

Less than 1 KW H.

A
B 1-99KW
C 10-49KW

D 50-249 KW

E 250999 KW 1
F - 1000-5000 KW

G Over 5000 KW

T3-14

100-299 VAC polyphase F.

Other (explain under “Remarks”) G

Output

A- Alternating Current
B Direct Current
(- Variable Frequency, AC

Driver Type

A--Motor

B Turbine, Steam

C-Internal Combustion Engine
D--Turbine, Hydro

E- Turbine, Combustion

F -None

X Other (explain under “Remarks™)

Application

A~ Emergency, Sole Source

B Emergency. Redundant Source
C- Emergency. Shared

D -Normal Source

X Other (explain under “Remarks™)
Rated Rotational Speed

(RPM at rated output)

Voltage Rating

(VDC or VAC)

Power Rating

(KW)



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

HEATERS, ELECTRIC (HEATER)
A.  Application

A Pressurizer Heater

B- Heat Tracing

€ Engine Block Heate

X Other (explain under “Remarks™)
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TABLE 3
COMPONENT ENGINEERING DATA (Cont'd)
HEAT EXCHANGERS (HTEXCH)
A.  Subcategory D.  Tube Material
A - Heater/Superheater (See Table 6)
B- Boiler
C-Cooler E.  Tube Side Velocity ( Design)

D Condenser

E - Evaporator A - Less than 4 FPS
F -Steam Generator B-4to<5FPS
G Heater/Cooler C - 5t0<6FPS
X - Other (explain under “Remarks™) D-6to<7FPS
E 710 <XFPS
B. Type F-8to<9FPS§
G 9t < 10FPS
A - Horizontal Shell and Tube g
B Vertical Shell and Tube SrANE S th .
(' Shell and Concentric Tube
D Shell and Multi-Section Tube G Toumie G Ao
E- Shell and Tube plus Steam Drum (Thousands of Square Feet)
F - Concentric Tube and Steam Drum (Abbreviate  KSFT)

-

Direct Contact

’
H- Radiutor Type H.  Shell Pressure
X -Other (explain in “Remarks™) (PSIG)
. Configuration
A Straight Tube J. Heat Transfer Capacity (Design)
B U-Tube
- Helical Coil (Million Btu/hr)
X Other (explain under *“"Remarks™) ( Abbreviate-MBH)

T3-106
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

INSTRUMENTATION AND CONTROLS (INSTRU)

Parancter Measured

A - Analysis (chemical)
C-Conductivity

E Voltage

F Flow

H Humidity

I Current

I Level

P Pressure

Q Torque

R Radiation

S Speed or Frequency
Temperature
Multi-variable
Vibration
Resistance
Position

Other (explain under “*Remarks’’)

I~

KN <€

Type (Primary Function)

C Controller

E Sensor/Detector/Element

I Indicator

Q Intergrator ( fotalizer)

P Power Supply

R Recorder

S Switch

T Transmitter

Y Computation Module'

X Other (explain under “Remarks™)

Type (Secondary Function, If Applicable)

C Controller

D Differential

F  Sensor/Detector/Element
I Indicator

Q Integrator (Totalizer)
R Recorder

ll)evice for modifying the process signal, ¢.g., Computer,
Converter Calculator, Amplifier, etc.

2'me groupings under “Principle of Operation™ are primar-

ily for convenience. Use the most appropriate description
even though it might be listed under a non-applicable com-
ponent type

*Two entries are available for the “Principle of Operation™
in columns 46 and 48, Card D, Form NPRD-2,

C.

D.&E.

P R kR R R R B e o i S i i i i g 2

b
‘s
.
—
~J

Type (Secondary Function, If Applicable) (Cont’d)

S--Swilch

T - Transmitter

Y--Computation Module!

X Other (explain under “Remarks”)

Principle of Opentitm2 3

Transmitters and Elements
A-Diaphragm
B Bellows
C—-Bourdon Tube
D- Manometer
E- Ultrasonic
F Helix
G- Conductance
H - Turbine
i~ Paddle/Target
J - Orifice
K- Nozzle
L —~Venturi Tube
M -Positive Displacement
N--Hot Wire Flowmete,
O Pitot Tube
P Resistance Change
Q- Float
R Dielectric/Capacitive
S Nuclear Gage
U - Piezoelectric
V-Photoelectric
W Liain Gage/Resistance
Y scintillation
Z - Geiger-Muller
A-lon Chamber, Compensated
B lon Chamber, Uncompensated
C - Fission Chamber
D--Thermonile
E -Self-encrgized or Solid State Neutron Detector
G- Filled-Liquid or Gas
H- Bimetallic
I~ Thermocouple
J -Thermistor
K- Sensistor
L Radiation Pyrometer
M- Potentiometric
N--Hygroscopic
O lon Exchange
X -Other (explain under “Remarks”)
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

INSTRUMENTATIGN AND CONTROLS (INSTRU) (Cont'd)

D. & E. Principle of Operation (Cont'd)

-~ -~~~
1 lole ke

cCoO0Q0CCC

mTETmTTMMY

Indicators
fron Vane

Mechanical
Othier (explain under “Remarks™)

xOw e

Computation Module, Reversing Device,

rows: Suppy

Amplifier

2P Converter

1-P Converter

M. | .onverter

I-1 Converter

Summer

G Averager

H  Differentiator

I Integrator

J- Function Generator

K Multi-function Generator
1. Square-Root Converter
M- E-E Converter

N- Ik Converter

X Other (explain under “Remarks™)

o A® >

Switch

Micro

Mercury

Reed

Solid State

Other (explain under “Remarks™)

b Aol - IV 2

Controller
Preumatic-proportional
Pneumatic-On-off
Pneumatic-Other
Electronic-proportional
Electronic-On-off
Flectronic-Other

Other (explain under “Remarks™)

o>

d’Arsonval Galvanometer (Millivoltmeter)

T3-18

D. & E. Principle of Operation (Cont'd)

G
G
G
G

Recorder
A-Servo-driven Feedback
B-—-Galvonometer Type
C- Pneumatic
X-Other (explain under “Remarks™)

Other

X--Other (explain under “Remarks”)
Maximum Input

(For analog type devices, onty.)
(See Table 7 for units abbreviations.)

Maximum Output

(For analog type devices, only.)
(See Table 7 for units abbreviaticas.)

Span of Output

(For analog type devices, oniy.)
(Se2 Table 7 for units abbreviations.)



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

MECHANICAL FUNCTION UNITS (MECFUN)

Subcategory

A Controller or Governor

B- Coupling

C -Power Transmission Device

X -Other (explain in “Remarks’™)

Application

Alignment Device (Coupling)
Direction Changer

Engine Control

Fan Control

Pump Control

Speed Changer

Turbine Control

Other (explain in “Remarks™)

xoOmmonNwE>»

Type

A Centrifugal

B Flexible

C Geared

D Mechanical Hydraulic

X -Other (explain in “*Remarks”)

Rating (of Component or Component Controlled)

Less than | HP
1-4.99 HP

5.24.9 HP

2599 94p
100-499 HP
500-999 HP
1000-1999 HP
2000- 2999 HP
3000 HP and larger

-TOMmMTOA®E »

T3-19

G.

Torque (If Applicable)

(FTLB)

Max. Input Rotation Speed (If Applicable)
(RPM)

Max. Output Rotational Speed (If Applicable)

(RPM)



TABLE 3

COMPONENT ENGINEERING DATA (Cont’d)

MOTORS, (MOTORX)

Type C.  Capacity-Line Voltage (If Applicable)
A Synchronous A - Less than 100 VDC
B-- Hysteresis-Synchronous B 100-299 VDC
C - Induction, Squirrel Cage €300 VDC or higher
D Induction, Slip Ring D-100-299 VAC single phase
E- Induction, Repulsion Start E - 100-299 VAC polyphase
¥ Capacitor Start F -300-499 VAC polyphase
G- Split Phase G- 500-699 VAC polyphase
H - DC Commutator, Single Speed H- 2,000-2,599 VAC polyphase
J-DC Commutator, Variable Speed J- 3,500-4.999 VAC polyphase
K - Hydraulic K- 6,000-6,999 VAC polyphase
L - Pneumatic L-13,000-13,599 VAC polyphase
X- Otiier (explain under “Remarks™) M- Gver 14,000 VAC polyphase
X Other (explain under “Remarks”)
Rating (hp)
H.  Voltage Rating (If Applicable)
A - Less than | HP
B- 1-4.99 HP (VDC or VAC)
C-5249HP
D 25999 HP J. Rotational Speed
E - 100-499 HP
F - 500-999 HP (RPM)
G- 1000-1999 HP
H - 2000-2999 HP
1 3000 HP and larger

T3-20
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

PENETRATIONS, PRIMARY CONTAINMENT (PENETR)

A

Subcategory

A - Personnel Access

B Fuel Handling

C -Equipment Access

D Electrical

E-Instrument Line

F - Process Piping

X~ Other (explain under “Remarks™)
Type

A~ Internal Welded End

B- Cartridge
Z-None « f These

Max. Voltage Rating of Penetration Conductors
(If Applicable)

(VAC or VDC)
Press. Rating (If Applicable)
(PSIG)

Max. Internal Operating Pressure of Pipe Penetrations
(If Applicable)

(PSIG)

T3-21



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

Subcategory

Straight Section®

Elbow

Tee

Reducer

Nozzle/Safe End

Thermowell

Connecting Weld

Rupture Diaphragm

Other (explain under “Remarks™)

XIOTMOO® P

*Including bends > 5 diameters
Material

(see Table 6)
Size Group (Nom. Diam.)

A Less than 4 IN
B 4to6IN
C-61t010IN

D 10to I6IN
E-16IN and larger

Schedule

58
108
20
30
40
-60
80
100
120
- 140
160
405
RO
XS
XXS
Other (explain under “Remarks™)

XEVZECrR-=ZTOTOIOAE >

PIPES, FITTINGS (PIPEXX)
E.  Normal Fluid Carried
(see Table 5)
G.  Nomina! Diameter
(iN)
H.  Press. Rating (If Applicable)

(PSIG)

T3-22



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

Type

A—Axial
B—Centrifugal
C—Diaphragm
D—Gear

E - Reciprocating
F -Radial
G--Rotary
H-Vane Type

J- Electromagnetic
K- Jet

X Other (explain under “Remarks")

Inlet Size (Inlet Diameter-Inches)

A-Under 2 IN
B-2-599 IN
C-6-1199IN
D-12-1799IN
E-18-28 IN
F-Over 28 IN

Materials (Body)

(see Table 6)

Type of Shaft Seal

A~ Packing Gland

B--Mechanical Seal

C- Canned Motor Pump—No Seals

D--HP Fluid Injection
X Other (explain under “Remarks™)

PUMPS (PUMPXX)

T3-23

E.

Flow Capacity

A--Under 500 GPM

B-500-2499 GPM

C-2500-9999 GPM
D--10,000-50,000 GPM

E—~Over 50,000 GPM

Total Developed Head at Rated Capacity
Actual Head in Feet (FTHO)

Flow Rating

(GPM)

Rotational Speed at Rated Capacity

(RPM)



TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

RECOMBINERS (RECOMB)

A Type

A -Flame

B- Catalytic

C -Thermal

X Other (explain under “Remarks’")
B.  Inerting Agent

A Steam/Water

B Nitrogen

C--Air
X Other (explain under “Remarks™)

G.  Design Heat Rate
(BTUH)

H.  Flow Rate
(SCFM)

J.  Operating Temperature

(DEGF)

T3-24
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COMPONENT ENGINEERING DATA (Cont'd)

RELAYS (RELAYX)*

Type

A~ Control, General Purpose

B-Control, Sealed
C-Miniature

D.

Coil Status

A—-Normally Energized
B-Normally Deenergized

D Switchgear, Protective E. Contact Voltage Range
E - Switchgear, Protective, Slow Acting
F - Switchgear, Auxiliary A—Less than 50 VAC
G -Mercury Wetted B-50-99 VAC
H- Time Delay, Pneumatic C-100-199 VAC
J-Time Delay, Solid State D-200-300 VAC
K Reed E-Over 300 VAC
L Telephone F - Less than 50 VDC
M- Event Sequencer, Timer, or Time-Sequence G-50-99 VDC
Controller H-100-199 VDC
S Solid State (SCR’s) J-200-300 VDC
X Other (explain under “Remarks™) K--Over 300 VDC
L Multiple
Type Operating Voltage/Current (Coil) G. ting Current (Coil)**
A-AC
B DC (ADC or AAC)
H.  Operating Voltage (Coil)**
Coil Operating Range
(VDC or VAC)
A Less than S0V
B 5099V
C-100-199 V
D 200-300 V
E Over 300 V
F-05A
G S-10A
H 1020 A
J Over 20A
*Note: I the relay has its coil in one system and its cont2cts in another/other system(s), select the system
code in which the relay coil is located.
**Note: A value for either G or H must be entered on line D of Form NPRD-2.

It a system conforms to the functional intent of the definition of “protection system” (Section 3.14), the
mdividual relays in that system shall be reported.
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COMPONENT ENGINEERING DATA (Cont'd)

SHOCK SUPPRESSORS AND SUPPORT (SUPORT)

Function
A Hangers
ded Swav Brace/Stabilizers

X Other (explain under “Remarks™)
Saddle
Ear
Shoe
A Hydraulic \
ug
tant Support Spring Hange iy
S \‘ ‘H Cvhinder
101¢ upport Spring arnee
f b Ring
g or Shiding
Type H i
| Type Hanger ‘
. P.JT(
Angle Clip
. y—Sling
il
Clevis
tramt

Type of Support

Turnbuckle
i Strut Tension/Compressior

}

; Other (explain under “Remarks™)
(explain under “Remarks™) P

C. & D Typeof Attachment (Both Ends)* Rating (If Applicable)

A-Weld

B Cast ds of pounds (KIPS)

| D. Form NPRD-2
Card D
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COMPONENT ENGINEERING DATA (Cont'd)

TRANSFORMERS (TRANSF)
Type D.  Cooling
A - Power Step-up A Air Cooled, Natural Circulation
B- Power Step-down B- Air Cooled, F~reed Circulation
C-Voltage C-0il Cooled, Natu,a: Circulation
D- Current D-0il Cooled, Forced Circulation
E - Tripping/Holding E--Forced Circulation Oil Cooled with Forced
F- Differential/ Regulating Air Circulation over Radiators (FO/FA)
G- Transducer/Coupling X- Other (explain under “Remarks™)
H - Variable
J-Isolation G.  Volt-Ampere Rating
X Other (explain under “Remarks”)
(KVA)
Input Voltage
H.  Input Voltage
A-0-299VAC
B 300-699 VAC (VAC)
C- 700-1,999 VAC
D 2,000-2,999 VAC J. Output Voltage
E-3,000-5,999 VAC
F-6.000-8,999VAC (VAC)
G9,000-14,999 VAC
H-15,000-35,999 VAC
J-Over 36,000 VAC

Output Voltage

ITMmMT OS>

G
H
J

0-299VAC
300-699VAC
700-1,999 VAC
2.000-2.999 VAC
3.000-5.999 VAC
6,000-8,999 VAC
9.000-14 999 VAC
15,000-35,999 VAC
Over 36,000 VAC
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TABLE 3

COMPONENT ENGINEERING DATA (Cont’d)

TURBINES (TURBIN)

A, Type

—Single Stage, Noncondensing (Steam)
~Single Stage, Condensing (Steam)
Multistage, Noncondensing (Steam)
—Multistage, Single Flow, Condensing (Stcam)
Multistage, Double Flow, Condensing (Steam)
~Multistage, Multiflow, Condensing (Steam)
Combustion
Hydro
‘Other (explain under “*Remarks”)

®*XTOTTo AT >

B.  Type Blading
A Impulse
B Reaction
C- Impulse and Reaction
D Velocity
E- Tangential Reentry
X Other (explain under “Remarks™)

C.  Capacity
A~ Less than 500 HP
B- 500-999 HP
¢ 1000-5000 HP
D Over 5000 HP
D. Speed
A Less than 1000 RPM

B 1000-5000 RPM
C- Over 500G RPM

G.  Speed
(RPM)

H.  Inlet Pressure Re ing
(PSIG)

J.  Power Rating, Shaft

(HP)
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COMPONENT ENGINEERING DATA (Cont'd)

A, Type

A Ball
~Butterfly
Check
Diaphragm
Gate
Globe
~Needle
Plug
Nozzle
~Single Blade
Parallel Blade
Opposed Blade
Proportioning Louve:
Angle
Other (explain under “Remarks™)

B.  Operator

A Manual

B--Electric Motor/Servo

€ Hydraulic

D Pneumatic/Diaphragm/Cylinder

-~ Solenoid

F- Float

G Explosive, Squib

H - Mechanical (Differential Pressure to
Open/Spring Force to Close)

J None

X - Other (explain under “Remarks™)

HXOZEERTZONMEBTON

-

€. Function/Application

A One-Way Flow

B Pressure Relief

€ Vacuum Relief

D Shutoft, Isolation, Stop
E  3-Way Selector

F - 4-Way Selector

G Flow Control

H Pressure Control

L Vent
N Sample

P Drain

Q Bypass

X Other (explain under “Remarks™)

VALVES (VALVEX)'

Material (Body)

(see Table 6)

Material (Body Type)
A—Cast

B Forged

C - Fabricated

Nominal Inlet Size (Range)*
A--Under 1/2 IN

B-i/2to 199 IN
C-2t0399IN
D-4to1199IN

E- 12101999 IN

F-20 103999 IN

G-40 10 59.99 IN

H-Over 60 IN

Size (Inlet)*

(IN)

Maximum Operating Pressure
(PSIG)

Maximum Operating Temperature

(DEGF)

*Note: If a valve is multi-ported on the inle.,
enter size for largest inlet if sizes differ.

'Codes are contained herein to allow for the classification of Dampers within this component category.
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

VALVE OPERATORS (VALVOP)'

Type

A - Electric Motor-AC

B Electric Motor-DC

C—-Hydraulic

D- Pneumatic/Diaphragm/Cylinder

E -Solenoid-AC

F-Solenoid-DC

G- Float

H - Explosive, Squib

J--Mechanical (Differential Pressure to Open/
Spring Force to Close)

X - Other (explain under “Remarks™)

Sub-Type

A - Reverse Acting

B-Direct Acting

C-Double Acting

D—-Geared

E - Proportional

F - Pilot Activated

X Other (explain under “Remarks™)

13-30

<

Actuation Speed

(Time for full ctroke)
A Instantaneous
B-0.9.99 SEC
C-10-60 SEC
D—Greater than 60 SEC
Nominal Size (Range)

(Use same letter as used for corresponding
valve or damper)

Force Rating*
(LB)

Torque Rating*
(FTLB)

*Enter a value for either G or H.

'Codes are contained herein to allow tur the classification of Damper Operators within this component category.
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TABLE 3

COMPONENT ENGINEERING DATA (Cont'd)

H.

VESSELS, PRESSURE (VESSEL)
Subcategory

A - Reactor Vessel

B Pressurizer Vessel

D Containment, Drywell

E - Pressure Suppression

X~ Other (explain under “Remarks”)
Material

(see Tuble 6)

Max. Operating Pressure

(If not applicable, enter Max. Design Pressure)
(PSIG)

Max. Operating Temperature

(If not applicable, enter Max. Design Temperature)
(DEGF)
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GUIDELINES FOR DESIGNATING MODE OF
OPERATION OF COMPONENTS



1L

Component

Description

Accumulators

Air Dryers

Annunciator Modules

Batteries and Chargers
Blowers

Circuit Closures/
Interrupters

Control Rods

Control Rod Drive
Mechanisms

Demineralizers

Engines, Internal
Combustion

Filters

TABLE 4

GUIDELINES FOR DESIGNATING MODE OF OPERATION OF COMPONENTS
LINE (A) COLUMNS (54-56) ON REPORT OF ENGINEERING DATA FORM

Note: The mode designation is the normal mode of operation of the component

when the reactor is critical.

Component Status

Functioning (OPC)

Pressurized, valved in service
Passing gas and drying same

Receiving input and sending
alarm output

Supplying load
Running
Opening or closing
Functioning to control reactor
or ready to be automatically

-

inserted

Energized and operating or ready
to operate

Passing fluid and demineralizing

Running

Passing fluid and filtering or
straining

Standby (SBC)

Pressurized, ready to operate
Ready to receive gas, energized

Energized and/or ready to operate

Ready to supply load
Ready to run

Ready to open or close

(Not applicable)

Energized but not required

Ready to demineralize but not
passing fiuid
Ready 1o run

Ready to function but not passing
fluid

Shutdown (SDC)

Depressurized, not in service
De-cnergized, not functional

De-energized

Discharged/dsconnected
Valved out and/or de-energized

Racked out and/or control power
off

(Not applicable)

De-energized, not required to be
aperational

Valved out
Fuel valved out and/or control
circuit of f

Valved out




ol

Component
Description

Fuel Elements

Generators

Heat Exchangers
Heaters (electric)
Instrumentation and
Controls

Motors

Penetrations,
Primary Containment
Pipes, Fittings

Pumps

Recombiners

Relays

TABLE 4

GUIDELINES FOR DESIGNATING MODE OF OPERATION OF COMPONENTS LINE (A)

COLUMNS (54-56) ON REPORT OF ENGINFERING DATA FORM (Cont'd)

Component Status

Functioning (OPC)

Installed in reactor
Generating

Passing fluid and trans-
fernng heat

Energized, heating medium as
required

Functioning as designed

Runnming

Functioning to provide contain-

ment barrier, as required

Passing fluid, piping boundary
integrity required

Pumping

Functioning to recombine gases

Functioning as designed

Standby (SBC)

(Not apphcable)
Ready to generate

Ready to transfer heat

De-energized, operable as required

(Not applicable)

Ready to run

Functional but not required

Not passing fluid, ready to function

Ready to pump

Functional but not passing Muids

(Not apphcable)

Shutdown (SDC)

(Not applicable)
Not ready to function

Valved out and/or de-energized

De-energized, not functional

De-energized . not functional

De-energized and/or control

switch oft

Not functional to provide contain-
ment barrier

Not functional to carry fluid,
isolated from primary system, etc.

Valved out and/or motive force
secured

Not functional, valved out

Control power de-energized, not
tunctional



TABLE 4

GUIDELINES FOR DESIGNATING MODE OF OPERATION OF COMPONENTS LINE (A)
COLUMNS (54-56) ON REPORT OF ENGINEERING DATA FORM (Cont'd)

Component Status

Component
Description Functioning (OPC) Standby (SBC) Shutdown (SDC)
Iransformers Energized, passing current Functional, not passing current Not functional, disconnected
Turbines Running. passing fluid, providing Not running, ready to operate Not functional, valved out
energy source
Valves Controlling, energized, functionming Functional. not functioning as De-energized, not functional
as designed designed
Valve Operators Functioning to position valve Ready to function Not functional, valved out, de-
energized
= ) . -
o Vessels, Pressure Functioning to retain gases or Functional but not pressurized Not functional, valved out, vented
‘v

liquids under pressure



TABLE 5

ENVIRONMENT CODES
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TABLE 5

ENVIRONMENT CODES. INTERNAL OR EXTERNAL

Code Environment r
A Temperature and Humidity Controlled
B Temperature and Humidity Not Controlled
C High Humidity
D Dirty or Dusty Atmosphere
E Vibration
F Ambient Temperature Between — 10°F and +120°F
G Ambieni Temperature Between 120°F and 180°F
H Ambient Temperature Over 180°F

| Radiation Field, Predominantly Neutrons and Gamma
J Radiation Field, Predominantly Alpha, Beta or Gamma
K Natural Fresh Water (Well, River, Lake)

L Sea Water or Brackish Water

M Reactor Water or Primary Coolant Water

N Borated Reactor Water or Borated Primary Coclant Water
0 Condensate, High Purity Water

P Secondary Coolant Water and/or Treated Water

Q Boric Acid Solution

R Steam

S Chemical Solution Other Than Boric Acid

¥ Nitrogen

U Argon

Vv Helium

w Compressed Air

¥ Liquid Waste

Z Gaseous Waste

2 il

3 Sulfur Hexaflouride (SF,)

4 Air

5 Resin Slurry

6 Insulated

X Other (explain under “*Remarks™)



TABLE 6

MATERIALS CODES
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TABLE 6

MATERIALS CODES

Material

Aluminum

Austenitic Stainless Steei- Type 304
Austenitic Stainless Steel- Type 316
Austenitic Stainless Steel -Type 347
Austenitic Stainless Steel—Other Types
Brass or Bronze, including Admiralty Metal
Carbon Steel

Carbon Steel/Stainless Clad

Cast Iron

Cellulose

Ceramic

Charcoal

Cloth or Paper

Concrete

Copper

Copper-Nickel

Diatomaceous Earth

Ferritic Stainless Steel

Fiberglass

Graphite

Iron-Chrome-Nickel Alloys (Inconel, etc.)
Lead

Nichrome

Nickel-Cadmium

Resin

Rubber

Sand

Sintered Metal

Steel, Alloys Other than Carbon or Stainless
Stellite

Zircaloy -2

Zircaloy 4

Other (explain under “Remarks”™)

To-1
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UNITS ABBREVIATIONS
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TABLE 7
UNITS ABBREVIATIONS
Ampere \lernating Current MCEM  Million Cubic Feet Per Minute
Ampere Direct Current M(CM Thousand Circular Mills
Ampere MCPM  Million Counts Per Minute
Ampere-Hour MCPS Million Counts Per Second
American Wire Gage MCS Micro-Curies Per Second
British Thermal Units Per Hour MDPM  Million Disintegrations Per Minute
Cubic Centimeter METR  Meter
Cubic Feet Per Second MELB  Millions of Foot-Pounds
Counts Per Minute MGPM  Million Gallons Per Minute
Counts Per Second MHO Mho
Cubic Feet MHR Millions of Hours
Cubic Inches MHZ Million Cycles Per Second
Decades Per Minute MICA Micro-Amperes
Degree MICR Microns
Degrees Centigrade MILS Thousandths of Inches
Degrees Fahrenheit MIN Minutes
Degrees Kelvin MMHG  Millimeters of Mercury
Disintegrations Per Minute MMHO  Micro-Mhos
Feet Per Minute MLB Millions of Pounds
Feet Per Second MLBH  Million Pounds Per Hour
Feet MR Milliroentgen
Feet of Water MRAD  Millirad
Foot-Pounds MREM  Millirem
Gallons MRPH  Milliroentgens Per Hour
Gallons Per Minute Per Square Foot MSFT  Millions of Square Feet
Gallons Per Minute MW Megawatts
Horsepower MWDT  Megawatt Days Per Ton
Hours MWT Megawatts Thermal
Cycles Per Second NAMP  Nano-Amperes
Inches NCMS  Neutrons Per Square Centimeter Per Second
Inches of Mercury OHM Ohm
Inches of Water OPI Openings Per Inch
'nches Per Second PCRP Percent of Rated Power
Tnousand Cubic Feet Per Minute PCT Percent
Thousand Counts Per Minute PER Period
Thousand Counts Per Second PH pH (Hydrogen Potential)
Thousand Disintegrations Per Minute PPB Parts Per Billion
Thousands of Foot-Pounds PPM Parts Per Million
Thousand Gallons Per Minute PSI Pounds Per Square Inch
Thousands of Hours PSIA Pounds Per Square Inch—Absolute
Thousand Cycles Per Second PSID Pounds Per Square Inch-Differential
Force in Thousands of Pounds PSIG Pounds Per Square Inch-Gage
Thousands of Pounds R Roentgen
Thousand Pounds Per Hour RAD Radiation Absorbed Dose
Thousands of Roentgens REM Roentgens Equivalent Man
Thousaid Roentgens Per Hour RPH Roentgens Per Hour
Thousands of Square Feet RPM Revolutions Per Minute
Kilovolt-Ampere SCFM  Standard Cubic Feet Per Minute
Kilovolts Alternating Current SEC Seconds
Kilovolts Direct Current SQFT Square Feet
Kilowatts (i Tonne (Metric Ton)
Kilowatt Per Foot L Ton (Long)
Pounds TNSH  Ton (Short)
Pounds Per Hour VAC Volts Alternating Current
Milliampere vbe Volts Direct Current
Million British Thermal Units Per Hour WATT  Watt
Micro-Curnes Per Cubic Centimeter 277 Not Applicable
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UTILITY/PLANT/UNIT CODES



NPRD
Utility
Code

APC

APS

APl

BGE

BEC

CPL

NPRD

Plar t/Unit
Code

IMF
IMF
ARB
ARB
ARB
ARB

PAV
PAV
PAV

ANO
ANO

CCN
CON

333

HBR
BEP
BEP
SHS
SHS
SHS
SHS
SKS
SRS
SRS

F N S

W 0D -

ro

e

=

3

Y P = fa PO = (e

TABLES

UTILITY / PLANT / UNIT CODES

Name

Alabama Power Company

Joseph M. Farley 1|
Joseph M. Farley 2
Alen R. Barton |
Alan R. Barton 2
Alan R. Barton 3
Alan R. Barton 4

Arizona Public Service
Palo Verde

Palo Verde
Palo Verde

w o -

Arkansas Power & Light Company

Arkansas Nuclear One— |
Arkansas Nuclear One -2

Baltimore Gas & Electric Company

Calvert Cliffs 1
Calvert Cliffs 2

Boston Edison Company

Pilgrim 1
Pilgrim 2
Pilgrim 3

Carolina Power & Light Company

H. B. Robinson 2
Brunswick 1
Brunswick 2
Shearon Harris
Shearon Harris
Shearon Harris
Shearon Harris
South River |
South River 2
South River 3

P O

e

*Daie of Commercizl Operation unannounced.

T8-1
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Actual or Estimated
Year of Operating
License

77
79
85

86
87

74
78

74
77

70
77
74

86
88
90



Rev. §

Actual or Estimated
Yeat of Operating
License

Feb. 1976
TABLE 8
UTILITY / PLANT / UNIT CODES (Cont'd)
NPRD NPRD
Utility Plant/Unit
Code Code Name
CGE Cincinnati Gas & Flectric Company
WHZ 1 W. H. Zimmer |
WHZ 2 W.H. Zimmer 2
CEl Cleveland Electric Muminating Co.
PNP | Perry |
PNP 2 Perry 2
CWE Commonwealth Edison Company
DRS 2 Dresden 2
DRS 3 Dresden 3
QAD 1 Quad Cities |
QAD 2 Quad Cities 2
Z1S 1 Zion 1
ZIS 2 Zion 2
LSC 1 La Salle County 1
LSC 2 La Salle County 2
BYS 1 Byron 1
BYS 2 Byron 2
BRS 1 Braidwood 1
BRS 2 Braidwood 2
CYA Connecticut Yankee Atomic Power Co.
HINP | Haddam Neck
CEC Consolidated Edison Compary
IPS 2 Indian Point 2
IPS 3 Indian Point 3
cpC Consumers Power Company
PAL | Palisades |
MID | Midland 1
MID 2 Midland 2
DEC Detroit Edison Company
EFP 2 Enrico Fernn 2

*Daie of Commercial Operation unannounced

B4

80
82

70
71
72
72
73
73
79
80
80
82
81
82

67

73
75

71
82
81
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TABLE 8
UTILITY / PLANT / UNIT CODES (Cont'd)
NPRD NPRD Actual or Estimated
Utility Plant/Unit Year of Operating
Code Code Name License
DEC GEC 2 Greenwood 2 -
(Cont'd) GEC 3 Greenwood =
DPC Duke Power Company
NEE | Oconee | 73
NEE 2 Oconee 2 73
NEE 3 Oconee 3 74
MGS | McGuire | 78
MGS 2 McGuire 2 79
CNS 1| Catawba 1 79
CNS 2 Catawba 2 80
PNS | Perkins 1 83
PNS 2 Perkins 2 85
PNS 3 Perkins 3 87
CNP | Cherokee 1 %4
CNP 2 Cherokee 2 86
CNP 3 Cherokee 3 88
bLpP Duquesne Light Company
BVS 1 Beaver Valley | 76
BVS 2 Beaver Valley 2 81
FPC Florida Power Corporation
CRP 3 Crystal River 3 76
FPL Florida Power & Light Company
TPS 3 Turkey Point 3 72
TPS 4 Turkey Point 4 73
SLS | St. Lucie 1 76
SiS 2 St. Lucie 2 80
SDS | South Dade 1 85
SDS 2 South Dade 2 85
GPC Georgia Power Company
EIH i Edwin 1. Hatch 1 74
EH 2 Edwin I. Hatch 2 79
AWV | Alvin W. Vogtle 1 .
AWV 2 Alvin W. Vogtle 2 »

*Date of Commercial Operation unannounced.
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TABLE 8
UTILITY / PLANT / UNIT CODES (Cont'd)
NPRD NPRD Actual or Estimated
Utility Plant/Unit Year of Operating
Code Code Name License
GSU Gulf States Utilities Co.
RBS | River Bend | 80
RBS 2 River Bend 2 82
BHS | Blue Hills 1 83
BHS 2 Blue Hills 2 85
HLP Houston Lighting ar  Power Co.
ACP | Allen’s Creek | »
ACP 2 Allen’s Creek 2 »
STN | South Texas 1 80
STN 2 South Texas 2 82
1P( Iinois Power Company
CPP | Clinton | 81
cpp 2 Clinton 2 R4
IME Indiana & Michigan Electric Co.
DCC | D. C. Cook 1 74
DCC 2 D. C. Cook 2 77
IEL fowa Electric Light & Power Co.
DAC | Duane Arnold 74
cp Jersey Central Power & Light Co.
OCP | Oyster Creek | 69
FRS 1 Forked River 1 82
KGE Kansas Gas and Electric Co.
W(S | Wolf Creek 1 82
LIL Long Island Lighting Company
SNS 1 Shoreham 1 7
IPS 1 Jamesport | 82
IJPS 2 Jamesport 2 84

*Date of Commercial Operation unannounced.

T84
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TABLE &
UTILITY / PLANT / UNIT CODES (Cont'd)
NPRD NPRD Actual or Estimated
Utility Plant/Unit Year of Operating
Code Code ] Name License
LPL Louisiana Power & Light Company
WGS 3 Waterford 3 80
MY A Maine Yankee Atomic Power Company
MYP | Maine Yankee 1 72
MEC Metropolitan Edison Company
T™I 1 Three Mile Island 1 74
™I 2 Three Mile Island ° 78
MPC Millstone Point Company
MNS | Millstone 1 70
MNS 2 Millstone 2 7
MNS 3 Millstone 3 82
MPL Mississippi Power & Light Co.
GGS 1 Grand Gulf 1 79
GGS 2 Grand Gulf 2 é1
NPP Nebraska Pub. ¢ Power District
CPR | Cooper | 74
NEE New England Electric System
CNS Charlestown 1 83
CNS Charlestown 2 85
NMP Niagara Mohawk Power Corporation
NMP | Nine Mile Point 1 69
NMP 2 Nine Mile Point 2 82
NEV Northeast Utilities Service Co.
MPS | Montague | 88
MPS 2 Montague 2 88
NIC Northern Indiana Public Service Co.
BGS |1 Bailly 1 80
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TABLE 8
UTILITY / PLANT / UNIT CODES (Tont'd)
NPRD NPRD Actual or Estimated
Utility Plant/Unit Year of Operating
Code Code Name License
NSP Northern States Power Company
MNF ! Monticello | 71
PIN 1 Prairie Island | 73
PIN 2 Prairie Island 2 74
TEP | Tyrone 1 85
TEP 2 Tyrone 2 .
orp Omaha Public Power District
FCS | Ft. Cathoun 1 73
FSC 2 Ft. Calhoun 2 83
PGE Pacific Gas & Electric Company
DCP | Diablo Canyon | 76
DCP 2 Diablo Canyon 2 77
PPL Pennsylvania Power and Light Co.
SES | Susquehanna | 80
SES 2 Susquehanna 2 82
PEC Philadelphia Electric Company
PBS 2 Peach Bottom 2 73
PBS 3 Peach Bottom 3 74
LGS | Limerick 1 81
LGS 2 Limerick 2 82
FGS 1 Fulton 1 ¥
FGS 2 Fulton 2 "
PGC Portland General Electric Company
PSN-1 Pebble Springs | 83
PSN-2 Pebble Springs 2 86
TNP | Trojan 1 75
PEP Potomac Electric Power Co.
DPS | Douglas Poini 1 85
DPs 2 Nouglas Point 2 87
rNY Power Authority of the State of New York
JAF 1 FitzPatrick 1 74
PsSC Public Service Company of Colorado
FSV 1 F1. St. Vrain 1 73

*Date of Commerical Operation unannounced.
T80




NPRD
Utility
Code

PEG

PSl

PSN

PSO

Psp

RGE

SMU

SDG

NPRD
Plant/Unit

Code

SGS

HCS
HCS
AGS
AGS
AGS
AGS

S WP e 1D =N -

MHS
MHS

L)

SBK |
SBK

-

BFS 1
BFS

rJ

SCS 1

REG 1

RSS 1

SDP )
SDp 2

TABLE 8

UTILITY / PLANT / UNIT CODES (Cont'd)

Name

Public Service Electric & Gas Co.

Salem |
Salem 2
Hope Creek 1
Hope Creek 2
Atlantic
Atlantic 2
Atlaniic 3
Atlantic 4

Public Service of Indiana

Marble Hill |
Marble Hill 2

Public Service of New Hampshire

Seabrook |1
Seabrook 2

rublic Service of Oklahoma

Black Fox |
Black Fox 2

Puget Sound Fower & Light Co.

Skagit County 1
Skagit County 2

Rochester Gas & Electric Company

Robert E. Ginna 1

Sacramento Municipal Utility District

Rancho Seco |

San Diego Gas and Electric Co

Sundesert |
Sundesert 2

T8-7
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76
82

85
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92

538

74

85
88
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TABLE %
UTILITY / PLANT / UNIT CODES (Cont'd)
NPRD NPRD
Utility Plant/Unit
Code Code Name
SCE Southern California Edison Company
SOS | San Onofre 1
SOS 2 San Onofre 2
SOS 3 San Onofre 3
SCe South Carolina Flectric & Gas Company
V(S | Virgil C. Summer |
TVA Tennessee Valley Authority
BNP | Beilefonte 1
BNP 2 Bellefonte 2
BRF | Browns Ferry 1
BRF 2 Browns Ferry 2
BRF 3 Browns Feriy 3
HVA Hartsville Al
HVA 2 Hartsville A2
HVB | Hartsville B1
HVB 2 Hartsville B2
PBP | Phipps Bend |
P8P 2 Phipps Bend 2
SNP 1 Sequoyah |
SNP 2 Sequoyah 2
WRP | Watts Bar |
WBP 2 Watts Bar 2
YCP | Yellow Creek 1
YOP2 Yellow Creek 2
TUG Texas Utilities Generating Co.
CPS 1 Comanche Peak 1
CPS 2 Comanche Peak 2
TEC Toledo Edison Company
DBS | Davis-Besse |
DBS 2 Davis-Besse 2
DBSs 3 Davis-Besse 3
UEC Union Electric Co.
CAY | Calloway 1
CAY 1 Calloway 2
vYC Vermont Yankee Nuclear Power Corporation
VYS | Vermont Yankee !

T8-8

Actual or Estimated
Year of Operating
License

67

82

79

K1
73
74
76
L
82
81
82
83

77
78
78

83

82

76
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TABLE %
UTILITY / PLANG / UNIT CODES (Cont'd)
NPRD NPRD Actual or Estimated
Utility Plant/Unit Year of Operating
Code Code Name License
VEP Virginia Electric & Power Company
SPS | Surry | 72
SPS 2 Surry 2 73
SPS 3 Surry 3 83
SPS 4 Surry 4 X4
NAS | North Anna 1 77
NAS 2 North Anna 2 77
NAS 3 North Anna 3 80
NAS 4 North Anns 4 81
wpp Washington Public Power Supply System
WNP | WPPSS Nuc. Project | 80
WNP 2 WPPSS Nuc. Project 2 78
WNP 3 WPPSS Nuc. Project 3 81
WNP 4 WPPSS Nuc. Project 4 82
WNP 5 WPPSS Nuc. Project 5 K3
WEP Wisconsin Electric Power Co,
KNP | Koshkonong 1 83
KNP 2 Koshkonong 2 84
WMP Wisconsin Michigan Power Company
PBH 1| Point Beach 1 70
PBH 2 Point Beach 2 71
wpPs Wisconsin Public Service Corporation
KNP | Kewaunee | 73
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TABLE 9
VENDOR LIST AND REFERENCE NUMBERS
NOTE: If the required vendors are not included in Table 9, list them and submit the list to the NPRD system contractor.

The NPRD system contractor will assign reference numbers and return the list for use. The additional vendors and
associated reference numbers will be included on the next update of Table 9.
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wEE wh
N0, vENDOR N, v D0R
-——- e eme- -—-- -
ANNS A AND A MANGFACTURING CO, A1PS ATINeTEC, INC,
ADIn A, B, T, RESEARCH COKP, 4127 ATPLO LARMOWATORY
ANYS A Py, COMPANY, [InL, A1 30 AIRLO SPHER CARRO eoGMaRPITE Dlv,
A02H  ABMM NULLEAK CHRE, Aj3s AIWCO TEMESCAL
AN21  AMANDTY Alen  ATRCO CRY PLAYTS LOWRP,
AN22 AMANA PRODUCTS, InC, Alee ATRLO vbL! 106G SuPPLY
423 ARCO wELDTIAG & 1~"uSTWiAL CO, Ales  AlLasAMa BIPy O,
Args  akLb SCALFS CO, B1eS AlTabr PRn
Angs ACCFLENATORS, INC, Ajeh  ALRANY PNODULTS
8II2%  ACCO=FLECTRN MECHICAL NDTVISING AL%) ALAERY FIFE & SubPLY
Allgn  ACE CONTROLS ATeR BRI MEG,eCTTIES SERVICE LU,
403N ACCURATE BNGINEEWRING €O, AL%a  ALCATREL VACHIM PRUDICTS
Ang) ACID PRODIKTS €0, INC, ALSn  AJAR TRQON «NBxS
A3 ACF INDUSTHIES INC, A1S)  ALARAMA Phabw (UMPANY
AUgd ACME wELOING = NIV OF LUNITEL TOOL AND DIF, A1Se ALCO ENGIWE DIVISIOAN, awITE IND,
ANIY Al BYIME C(, 4153 ALL RORND < TAL PRuUDUCTS Cu,
AUAS  ACME TwD A15%  ALEXANDER Cwmb~TCAL CO,
AlSe ACORN »INF AND INOM wRKS A18Y  ALLEGMENY LuDLU™ STRRL C(OwE,
aN3?  ACS INDUSTRIES INC, A1Sh  ALFXANNER VALY WESEARLM, INC,
AN ACOPTAY Al 7 Aol IMED HANGLING SYSThw
ADMH ACTON ENVIROMMENTAL TESTING CONP, Blht  ALLENeRRADLEY COU
ANYY  ANeeP ASTIC Albe  ALLEN, VM, o, LONPORATTION
ANSD ADAM, FRaNK ARG ALLENeSKHERMANeNDF
ALY ANANS g “FSTLAxF Bih?  ALILEN,w D, ANUFACTURTGE CU,
AfhN  ADAMS,R, P, CN,, INC, A1bY  ALLTED HUTLDTNG SYSTEYS
ADBR3  ANARPTIOD STEEL PRODULCTS AL?20  ALLIED CwiMICAL CukP,
AneS  ADE CORP, A17)1  ALLIEG COnTReOy €0,
ANIn ADELPM] IwDUSTRIES Q1722 ALLJED FNGYVRERIAGL & PRODUCTTICN
A0J2 ADSCO Dlv, (YumA) A173 ALLIED pLECYRONLICS
ANPS  ADVANCED PRNDUCTS (0, 8176 ALLTENGULF NUCLFéw SEEVICLES
AN2?  ADVANCED TYESTS anid InNSPECTIONS, INC, AL177 ALLIED STRUCLTUWAL STeREL
AR ADVANCE BDUIPWERTY AVIR  ALLIED RADIO
A0EN  AEG TELERUAREN A R ALLTS (=ALMLNS
ADRS  AERMOTNR A1RS  aLLIS, LNuls
ANRA  AFRODFIN CORP, ALBbL  ALLOUY FLANGE AND BITYING CO,
ANSD  AERN RESEARCH €D AJR?  ALLOY waA(™I“ES
AaS  AERNJET MANUPACTURING CO, AWK ALLOY WNDNS
Al0On  AERDAUIP CORP, ALRY  ALLUY STAINLESS PwODUCTS €N,
A11¢ ABRNOPKRNCESS, InC L1490 ALLNY STEFL PRONUCTS CO
A10S  AERDYEST NPENATIONS AY4]  ALLOY SLING CWAINS,Inf,
ALJUR AFFILIATED STEav EQUIPYENT CU, A9 ALL=STATINLESS PROVUCTS Cu,
AJU9  AGASTAT WELAY CO, A19%  ALLSTATES DESIGH & CRvELUPMELTY (L,
AlLN  AENDVENT kAN A19% ALMENA TAnk
811) AJLTECH A197 ALNDOH INSTRUMENT (O
Alle AETAA “ACHINE CORPOPATION A200  ALOYCO, INC,
All3 AJR CORRECTION DIv, UNIVERSAL OIL A0S ALPHA SCIENTIFIC, 14C,
Aily  LlRavMAZE DIv, (ROCWwELL STANCAKRD) APN7?  ALPHA TANK R WETALS “MANUFALTURING
ALLS AIR PREMEATER COVPANY A2NK  ALTEN
B11n AIR FILTER AND ERQUIPNENT €0, A2NQ  ALTD FAGINEEWING ASSNCIATES
AL1? AIR CONTRNAL INCORPORATED A210 ALUMItU™ (O, OF AERICA
ALLR  AIR MOANITOR CORP ALl AvAX
A119 ATRMATIC VALVE INC Agld Av anD Vv, InC,
212N ALR PRODUCTS & CHEMICALS INC, Agly  A¥mMER/MOOTH L0,
aje)l  AlnPax AP1S AMF HWEAIROD, T.C,
Al23 AIRPAC ELELTHRONICS A21? AMELCO ELECTRIC (U4 INC,
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A2en  AMERICAN AIR FILTER CO,, INC, Awi0  ANDEWSON, C, J,
206 AVERICAN ATOMICS CORP, AvlS  AVDERSON, GREENWOUD & €O,
A24N  AMERICAY HEANING Asie  ANDERSUN SUPPLY CO,, INC,
4235 AMENICAN BLOYEN Cuwp Av1?2 ANDERSON, v, D,
A21) AMERICAN ROTLER & YAAK €0, Auen ANDUNTAN CRYDGENICS TwC,
APIR  LVERICA ROSCH Dy, AKrA CORP, Awgs ANISTICS InC,
A2%n  AVERICAN RRINDGE AvP? AMNIN €0,
A2%2 AVERICAN CRST [WHON PIPH co, Avi3n  ANSUL (wWEvICAL
AP4S  AMERTCAn CHAIN AsD CARLE COMPANY Av3s  AP] InSTR CN
426N AVERICAN ENGINFRRING A%37? aPPARATUS SFHVICE CO,
4255 AMERTIFAN FOULDRY & FURS ACH Avs  APPLETON
APhnt  AVERICAN GAS u CrHEYICALS INC, Awsws  APPLIED DYNAMICS, INC,
A7%S  AMERICAN GAS ACCU™ AWKl APPLIED WEALTH PHYSICS, InC,
4271 AMERICAN INSTROUMENT fO, AWSS  APPLIED NUCLEONILS COvPany, INC,
A2)5  AMERIC AN LAFWANCE Aunn  APPLIED RAOLIATION CORP,
A2RN  AMEWNICAN LEwa, IAC, AubS APPLIED SYSTEVS COkP
A2HE  AMERICAN MACHMINE & FOUALDKRY COMPANY Awhe A, P,v, COMPANY, INC,
APSn  AVERICAN “ANGANESE NIv AN AGDA (mEM, Inf,
A5 AMENICAN WLWSW P npS§ AWd)  AWLOS CNRPNKATION
A30n AW WlCA~ METAL CLInAX, INC, A8 g AWMANSAS POREWR K LIGHT COMPANY
A302 AMERICAN wONORATL, INC, AV 23 ARAGON ENGINERNING CO,
A36%  AvERICAN OPTICAL COKRP, B84  ANGUANE NATIONAL LAW
4306  AMERICAN PAMCOR, IAC, A5 AR TNDUSTRIES, INC,
A309  AVERICAN SVELTING aND WEFIAING CO, A9 IR AnIZ0MA GF AR
A31N  AMERTICA* STANDAND TAOUSTHIHS ANBD  ARMCO STEFL Cowe,
AJIn  AMERICAN SN AWKME  ARNMSTRONG MaCw
A31S  AMERICA« STEAM CONVEYNR AWEN  ARMON
B3P0 AMER[CAN STEaN PUMP ANWAN  AMROAWEAD
8327 AMPMICAN STEFL & ALUMINIGM €O, AvGe  ARRDN,WART & WEGEMAN
A325 AMERICAN THL & WADID Awat  ARTISAM INDUSTRIES InC,
A330  AMERICAN TOOL +0WaS AvaR  ASAFSTOS AND MAGNESIA MATERIALS CO,
A998 AMERICAN TWANSFORMER ASOD  ASEA ELECTRIC, InC,
AIVD  AVEWICAV wARMING R VENTILATIAG InC, ASUL  ASKCROFT GAUGH
AJNS  AMERICAN alLL ~nwx§ A5NQ  ASHLRUFT SelTCH
4457 AvENOL ASDY  ASHLAND PETWROLEUM™ CO,
ARGS  AMEWNSHAM/SEARLE CURP, ASOS  ASSEMHELY PRODUCTS InC
4357 AVERTAP (OWKPORATION ASNh  ASSOCTATED INSTRUMENTS
Aden  AMES (O, ASN)  ASSOCIATED CONTRUL EQUIPMENY
AdnS  AMETERzCALMEC ASOR ASSUCIATEN InNSULATION
Adebh  AMINCD ASL0  ASSOCIATED PIPING & ENGINEEWING CORP,
AdnY  AMLaW INC, AG11 ASSOCTIATE RESEAWCH INC,
AdnR  AVOY CONTRDL CORP AS)2 ASSCCIATED SPRING LOWP,
A370  AMPEAEX ELECTWONIC CONP, A513 ASSOCIATED PRODUCTS CONTROL
A30%  AYPEX CCORP, A51% ASTRO INDUSTWIES, INC,
AANN AVERENOL ALe0  ASTROeARC CO,
AdN¢  awP SPECTIAL INDUSTRIES 452% ATCOR, INC,
AJHe  ANACONDA AMERICAN WRASS (N, A% 32 ATEC, ING,
A3RS  AnACONNe oIRE AND CaMLE CO, 8535 ATWROMATIC vALvE CO,. INC,
A4R)  ANAMET L ARONATORTIMS A5%0  ATLAS (AW K MANUFACTURING CU,., THE
AJu  ANCHOR ALLUYS INC, Abey  ATLAS CnRP,
4392 ANCHOW EQUIPMENT (O, ASS0 ATLAS INNGUSTHRIAL MAwUFACTURING COMPANY
4394 ANCHOM PACKING CO, 4585 ATVOSHMERIC SCIENCES, INC,
498  ANCHOR valLVE CD, AGS) ATOMATIC “ANUFACTURING CO,
AvOn  ANDALE COwPany ASeNl  ATOMERGIC CHEMETALS CO,
AWNS  ANDERSON ELFC coRp AGhS  ATOVIC DEVELOPMENT CURP,
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anln
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vEnDOR

ATNMIC POARR NEVELNBYELT ASSOC,
ATUM]IC PNNCUCTS CNwe
ATNYICS IATERNATTIO Ay
ATANNND g MORMTL Ch,,
QUL INSTRUVME LTS
SuwnNa Wiive

ALUTEC SvySTEMS 1M,
autn Cra1a0L

BT ELECTYRIC

GUTY SPWIARLER (ORP
AUTOSATED mANDL IANG SYSTEMS, INC,
AUTAYALITIC So1TCW COMPANY (&SCL)
AUTOMATIC TIMING avD CONTROL INC,
AUTNWATIC vALVE CDYPAY

AUTOC ALY

AUTOCILAVE ENGINEERS,
BUTOCH + INDUSTRTES
AUTOATIC =akDLTNG SYSTEXS
AUTUATIC INOUSTRIES InC,
VOTDZATIC va'UPACYURT ofi €0y
AUTATATION TLDUSTRIES TrC,
AUTHUATTINY PRONHCES, [*f,
AUTOCATTIONZC A

4T0HVELT AN

Av() CONP =T §A OPE#ATION
Bukiv, P B LNGP NAT LI
AvTi L CO«PURATION
AMISCN COWPORATTIO .
axlaL Cowe,

avCile, InC,

4, & B, PAGTibRRING,
H g A INSTHLYENTS
Met (O UTRULLEW
JAMCOC® & e JLCOX Canana LD,
RARCOCK & ~1LCCx COMPaNY

4EMCOCR X TLENX YoM AW PROVUCTS
AAACNCR CLECTRONICS CORP,

4040 eV RSTa

HAC=ARAC= [NSTRUMENT COvPANY
B4CN. TA~a & MFG, €O,
SANGEN e xPANSTOY JOTNT
MAGEW VEYER (1
Ha~u8N .y SFRVICH CO,
HAILEY 1I%NSTYRUMENT (€0,,
RAILEY “EThW CowPary
AATLEY, (makLES v,,
44190 avta=ic InC,
AAsf~ CASTOR OIL Ci,
HALSHA LN LAanURATORTES ThC,

ALOOR ELECTRIC

4801 e LIMA & MAMILTINSG CunP
HALTTI™ iWE GAS X FLECTYRIC COwPany
BaRLE W, o m, CHEMICAL €N,

RawntbW, JAa7ES J, CONSULTING SERVICH
HAdREwe(OLMAN €N,

NG,

£

I~C,

InC,

1«C,

COMNPANY

REF
in,

LR N
®nls
" 75

32
RAORN
HORY
nhqn
ERL )
oy
.
s
LIR
RilY
Mion
1125
1ar
H1As
41k
Hiwo
Hi%S
Hlsn
41586
LA
41k
8129
R12%8
LB
LER L}
HiRo
H1RS
HI1R?
Hi4n
"985
#enn
Bane
Bonga
Hens
HAOR
Retn
Hels
Hels
LI
yel?
HALN
neen
Heee
negs
#g23n
Heal
Hedl
H2 1S
rei?
Bown
Hews
Besn
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RAWuSNALE vaLvE LovPa iy
HARLGERE Yo HENE Y

HARNES, JOwr el Nub,

MuReb TYamul ' ' 5 Lo,

HARTOL THSTRLZEAT CU,,DIVISION OF
RasCo, 14,

RaSIC TE(™ (0 [y,
FASLEN Bl (Tl
HATES STHe L "wUSS
HATH [ROY ekl
m"aSCh & LN, INC,

HAY CITY TRALY]ION

HaYLEY, »no

sLALmeRUSS (U,

HEAUMONT »F

SECHTEL Comp,

HECRMAN TASTRUMENTS, Tal,
wEbVER, ALBERTY Jgw, (0,
HEFREL LIGWTING

HELLD POLLUTINN CUNTROL
RELFAR/ZHAILEY METER (O,
HbLPAR, I%C,

KELL & GUSSETY

HELL AAD mO2BLL

"'LLO l”c'i '.*o
KELLEFONTATSF RATOGH
HELLOaSevaLLTH

“eL luove €O

RELMOAT [RON

BEL200 T SWELTIMNG & HEFINING nuRxS,
QLN RRUNDAGE CO

HLDEW AlaWICK

NENDIX AVIATYIUN

BEnDIx CONP,, TwE

AEWDIX PROCESS INSTRUMENTS DIVISION
HESFTELD ELFCTRIC

HENJAMIN FLEC #F6 CO

AEANTLEY NEVADA

HE Wl X PATTERSU

RERKL v u¥p (D

HEWK) _eY NUCLEONICS LOwP,

HERRELEY STEEL CONSTRUCTION Co0,
WEMLIN (waRvan

HERLINM STEEL CO,

HERTRAM (N, W, P,

HERTAar ASSNCIAaTTION [INC,

HEST BLECTRD CONTRUL 3

WETA CORP,

HETHEA CO, INC,

BEThLbmE ™ FOUNDRY AND vACHINE Lo,
HETHLEME™M STEEL

RETTIS COWPNRATIO

I

InC,

cowe,

ING,

HiaCw INDUSTRIES, [4C,
RICKDN CORP,
Hie
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B25S BINeDICATOR Bes0 BROAN & ROOTY INC,
A2e0  BINGHMAM PUMP CO Be53 AROAN § SHARPE
B26S AINGHAMewILLAMETTE CO, B4SS HROaN BOVER]
B27n HAl0«RAN LABORATORIELS Beb0D HROAN FINTUBE CO
B27% BIONUCLEAR BebS BROAN INSTRUMENT DTV
B277 BIRD MACHINE Be?D BROAN MINNEAPOLIS Tav< & FARWRICATING Cf
8280 BISHOPRIC PRODUCTS CO,, THE Be?§ BROWN, DAYTON T, ' .,
H2B3 RLACK g DECHER ReND ARODANE=MORSE
H2HE HLACK & VEATCH CONSULTING ENGINEENS HeBS BNUCE G~ DIESEL, INC,
H230 ALACKSTVALSeBRYSON HeBb AWUSH abLLMAN INC,
B296 ARLACK, SIVALLS & BRYSON, INC, BeB87? HS & B SaFETY CO,
B300 HLACRRURNJASPER CORP Be9n BTU ENGINEEWRING CURP,
B30S BLACKRBURN, INC,, P, w, Beas RUCHANAN STEEL PWUDULTS
BIIN  BLACKMER PUMP BsnNn  BLDA DIV
B31S HALAwenNOX CHEMICAL PLANTS, INC, BENS HWUEWLER CORP,, THE
8320 AL~ ELECTRONICS, INC, B510 AUPLL ENGINEERING (O
B32S ALTICkMAN, INC,, S, BS1S BUFFALD FORGE
8328 HLUE, JUMN CO DIVISIONe SUBSCRIPYION TV B619 HBUFFALD PUMPS
B330 RLUME, JOWN A, & ASSO., BS20 BuFFALN TaNnk
B33 ANDENDIECK TOOL BGe2 BUFFALOW'S [ND'L REFRIG'N SERVICE
B338 AODINE ELECTRIC CO AS25 RUILDFRS=PROVIDENCE
B3Iv0D ROEING COMPUTER SERVICES, INC, K530 BUILDERS, ROY L,
B3%) ROEING CO,, THE A536 BULLDOG BOLT
B3%2 80N TOUL 8 OYE CO, BS%0 BULLDOG ELEC PROD DIv
93%3 AOnN ALUMINUM=BRASS CO, AS%) BUMSTEAD, wOOLFORD & RILEY
B3NS HMUNNEY FOWGE DIv, HE42 HUNKER WILL
B3ISN BNRGenARNER CORP, B64s BUNTING, BRASS & BRONZE CU,
R3ISS RKORIDE PRODLCTS, INC, ASS0 RURGESS BATTERY
B357 KOSTON EDTISON COMPANY H555 BURGESS INDUSTRIES
B3en ANSTON GEAR rORKS BShn BURGESSeMANNIANG
B3sS HOSTON INSULATED wIRE s CABLE CO, BSb2 BURLING
R3s? HOSTON MeTalL DODR CO,,INC, BEss BURNDY CORP
B3s# HBOSTON PIPE & FITTINGS, INC, BSb? HURNS & NOVIA
B37n AOVEE & CRAIL CONSTRUCTYION CO, 8670 RAURNS AND ROE, INC,
B376 HBOnSER InD BS72 PRAURNS ENGINEERING
R3IND BRADLEY CORPORATION H&873 HURR BROWN
BIN] HKREaMANDOW CO, B8S7¢ BUSCH COMPANY
A3EG HRAM METALLURGICALeCHEMICAL CO, 8575 AUTLEW
B3H7 BRAND INSULATION INC, 8576 HUKREN TRANSFER
R390 BRANDYRYNE INDUSTRIES, INC, RSB0 HYRON JACHSON PUMPS, INC,
B342 HRRASCH MFG, Coos C, J, ENTERPRISES
R39S  BRAUN & (04, C,F, Colo Cuv,l,
He00 HKRAUNLICHeROESSLER COvPANY C0lS CeCOR ELECTRONICS, INC,
BY03 HREWER FANGINEERING LABORATORIES, INC, Cn2n Ce=E INevaL=CO
Bens ARICEe-~AYES CO Cnd) CAROT CHEMTROL
A408 SRIDGEPORTY TESTING Cn@2 CABLE XING
Be1n ARRIDGES ELEC Co25 CADILLAC “ACHINE
B%12 ARIGGS ELECTRIC SwITCHROARD CO, Cnin CALATOMIC, INC,
HelS BRISTOL CN3] CALIFORNIA BIONUCLEAR CORP,
BY20 ARNAECK & ASSOCTIATES, AlLLIAM M, Cnde CALCOR SPACE FACILITY
Be2S HBROKkAw, R, T, Co33 CALGUN CORP
Bv 30 HROOKLINE INSTRUMENT CO,, INC, Cn3v CALIFORNTIA INSTRUMENT CO,
A% 3§ HROOKS & PERKIANS, INC, C03S CALUMET & HELCA CURP,
Besn  BROOXS INSTRUMENT COMPANY Cods CALIMATIC
Bes5 BROOKS ROTAMETER Covn  CALVERY
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cosn
cnse
cosy
£Nss
cns?
Chnn
Coed
Cons
cn»n
cnos
CuRn
Cnwe
COus
Cnas
CLER
cnan
cnas
cnas
cluan
cins
Ciln
cLis
Clen
c12s
ciLan
Cl3e
€13%
Clis
C14?
Clin
Cl3a9
Clen
Civ)
Clvl
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CAvBRINGE FILTER CoRP, Cl4e CenTRAL STEEL AND wlRe
CAHAIDCE *UCLEAS WADIOPHARMACEUTTICAL CORP C193 CEANTRAL S+ITCrHOAXD CORPORATICY
CA“RRICGE TwiRMONIC CORP Ci19% CEANTR] ~425TeR
CASMIFR UF™LER C198 CEANTRIFIX DIv,
CAWCD BITTINGS CO, Ce0n (CENTURY BELECTRIC
CAVERADTID (DvPaty Cene CENTURY INSTWU¥ENTS
CAYERDN [WON ADRXS, T1C, Cens CERADYNE, TN,
CA4PRELL CONSTRUCTION CPln CemamaSFaL, INC,
Cavanian STEeL FOUrORTES C21S CrRAMCO 1L,y CmE™]STS
CAVHERWA TNNDUSTRIES, I'C, CP217 CLRAMIC COOLING TUwER CO,
CAVMON ELECTRIC = 1Y €220 CHPAMTED ["NPuUSTwIES, INC,
CaNNAN TuOL €O, C2ee CERRN . t4r & C4ott CO,
CAPE Ann TANL COG, €278 CERYIFIFD RADI TIUs INSTRUMENT CU,
CAPINTEC INC, C23p C=alt RELTY
CAPIY.L FIWF EQUIP™ENT CU, 4 (235 CHAVBERS, A, %, & SUNS
CAPITOL LIGWT & SuPPLY Cu, CP4R  CmAMMIDN BLOWE~ & E0PGE CO, INC,
CAPLITNL vAMUFACTURING CNO, Cevo  CHAMPIN, INC,
CAPITOL PIPE R STEEL PRODUCTS, IaC, Feées CHaANCE, A, 8,
CAPITAL w~ESTwaARD INC, Crun  C™ANDLER ENGINEERL L CORP,
CAR=REE InC Ceb4 CmaPInemANLS
CARRUL INF CO, Cést CmaPMaA  yaLVE & Wi i
CARKON STERL PRODUCTS CCRP, CesY (~aSt N=ASS AND C PEEW (U,
CARBDRUNDUM CO, Cebu Cw™aSr AUCLEAR DIVILION
CARD XEY SYSTEMS Cewn CmATILLON, JOww & S0AS
CARDNX CORP Cens CHalT8000GA WUILEW onD Tanx Cui,
CARGOCAlRE ENGINEERING COWP, Cenk L& E tubn
CaRLISLE TIRE AND WURHER CO, Ce2n CwEeNyCLEAR SYSTEMS, IMC,
CarL 80N, INC,, G, O, C27% CrEMaTROL CORP
CARNES COvPary Ce?7 CHEVICAL AND POsEW PRQUECTYS, 1NC,
Caaman IWPUSTRIES, IAC, Cenn CHEvAPEC, INC,
CAaROLINA PUNER & LIGHT COMPANY Cews  CLNTRALAR
CARDOLINA INDUSTRIAL PIPIG C2ns C™EMETRON CORP,
CANPENTEW TFCHMNULUOGY CURP, CPOn  L=EYICAL SEPARATYIUNS CUWP,
CASPENTER STREL C296 CREMIQUIP PRODULTS CO,¢ IANC,
CasR 0, €292 C=EMPRN SEALOL
CARRICH ENGIMEERING CInn  C(=EMPLMP COWP
CARRIER CORP C3us CrEMTREE CuRP,
CARRIER “F( CO,,INC, C3n? CrICAGD HLURER CNRP,
CARTER MNTOR CO C3ln CHICAGD KRIDGE A0 [RON COMPANY
CASCADE Puve C3l1 C=ICAGD FLUID Platkk
CASH,A =, C312 C~1CALO GUARENTEE COMPaNY
CaraLyTIC INC, C313 CrICAGO FITTING CORPORATION
CATALYTIC PRODUCTS ' TewMATIONAL Cily C™ICAGD FLY AS™
CATCHING ENGINEER CI1S CwICAGD HeATEw
CATERPILLAR TRACTOR €320 CrICAGD Puwp
CBI "UCLEAR (DOWPaNY Caes CHICAGD SeBU #F§
CaD WATYYEWIES, DIVISION OF ELTRA CUNP, C3es CwICALD TRANSPARENT, INC,
CECO STEEL PROD COwP C32? C~ICAGO TuBk & IW0Ow (N,
CELFSCO C33n CrISHCLY™ § MOORE #b(
CENTER « LINE INC, C331L  C=DO™TROA
CENTRA_AB C33¢ C=ROMALNX
CENTRAL PIPE & FITTINGS €333 (~RO™AYICS CORP,
CEVTRAL RESEARCH LAHORATORIES, INC, Ci3v CHRISTY Paks w(R«S
CEvTwAL SCIE-YIFIC CO, C335 Cw=ROMETICS INC,
CENTRAL STATES PIPE €337 CINCINNATL GAS 8 ELECTRIC COwPAny
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Ceas
s
Cesn
Ceny
Cesp
Cess
Ceer
Lwen
ceSo
€' s}
€ %2
8%
(L ¢nn)
L »e
w3
Cens
Ce?n
Ce?s8
Cenn
Coks
Conn
Cen)
Lean
Cedy
Cons
LT
csnn
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vENDOR

CIves Cowp,

CIwCLE SPaL

CLANAGE Fan

CLe vay C0

‘L.“El (.. U.

CLANX &40 AmEbLER EVGINEERING,
LLARK ARNTHEwS

CLARE CONUTROLLER

CLARK CNUPER

CLaRX, FWED C,

CLAR® SpLTancE

CLAYTON w6, CO,
CLEAVERARDNRS

CLECU PNEUvATIC

CLEMENT ELECTRIC

CLEVELAND HEACON PACDUCTS
CLFVELAND CRANE & ENGG
CLEVELAND PRECTISIO TwuuSTAIES IaC,
CLEVELAND Se1TCw

C.EVELA ) TwaAwWALL

CLEVELAND vIARATORS

CLIVAY MOLYRUENU™ CO, “F MICHIGAN
CLIVET INSTRUMF LTS CN,

CLOw Cukp,

CLYDR IRON wURRS,
CUAST ErGNG, LAR
COSER ELECTRONICS INC,

COCwNAN CnEe

COCmeAnN ELECTRIC €O

CnEN Co,

COGSHELL

COWN ELPCTROMICS DIV,

COs FLECTRNNICS

ChLex CNRP,

COLE ENGINEERING 1NC

COLE~AN, »,8,

COLEvAN SYSTE~S

COLE=PALVER INSTRUVENY (N,
COLLIER COASTRUCTINN CO0,
COLLINS R ASSOC,, PN,
COLNNTIAL ELEC PROD

COLOD 1AL nLON1TE CO,

COLONIAL MaCHINE CvPaNY
COLNRANT RESEARCH CNWP

CALY 14NuUSTRIES, 1'C,

COLYS PATENY FIRE AWvS
COLU~ATA FLECTW™IC

CULUYMIA RESEAMC= (OKP
COLU#RIS TESTI*G Lanlwator]Es,
COVBINATINN PLwE yaLvek Cuy,
COMMUSTION ENGINEERING, INC,
CO*EORY CONTROL

COVMERCTAL FILYESS CumPORATION
COMANDER STEFL BUTLOING SBLES CO,
COMMONSEALT= ASSOCIATES INC,

inC,

InC,

IaC,

REF
NG,

Csne
Csne
Csas
Csoe
csn?
csio
CS1s
CSiR
csen
£82%
CSen
Cs2?
Cs3n
€538
CSie
sy
Csen
Caes
cesn
€555
CsSho
CShe
Cs5e)
C5hS
CSen
C&n?
CohE
Cs2n
cs72
€873
€s7s
CsEn
CSRS
CSEn
csa)?
Cyse
csan
€893
rs8%
csag
Cano
Cans
Celn
Chie
Chis
Chnen
Coves
Ches
Cwne?
w0
(% B
Chie
Chid
Chis
Cwis

VENDOW

Communat LT EDISON CNMPANY
CUMMUNTCATIONS & CONTRUL CO,

COt "UNTCATION EQuIP

COMPUDYNE CnRP,

COMSTOCK, L, %40 (0,

Cunav INSPECTIUN [nC,

CONAX CORP,

CONDEY MILMING MALHINE COMPANY
CO~DEC CORP,

CONDIT a~0NuS, Ael MFG

CONMECTICUT PLUMBING

COMNECTICUT YANREER ATOMIC POwER rO,
CONUBLON CORP

CONRAL CNRP,

COnNeRAD DIV U8, INDUSTRIES

CONRY ¢, CONTRACTURS

CONS ASHCANFT wANCOCK

CONS SAFFTY vALVE OlV

CuNSECO

CUONSOL IOATED WALENS

CONSULIDATED CONTROLS CORP,
CONSOLINATED EDISUN COMPANY
CONSOLINATED ¢ LECTRODYNAMICS CORP,
CUNSOLINATED ENERGY SERVICES, INC,
CONSOLINATED LIGHTING CO,
CONSOLIDATED SAFETY RELIEF vALVES
CONSOLIOATED VALVE CORP,

CUNST malH

CUNSTRUCTION MANALEYEAY DRGANIZATION
CONSTRUCTION SPEC,

CUNSUMERS POnEN CUvPANY

CunTAINE W WESEARCH (OWP,
CONTINENTAL BOLLEN

CONTIRENTAL CONCNETE PIPE CO,
CONTINENTAL EnUIP, CO,

COLTIMERTAL ELECTHIC COLINC,
CONTInENTAL OL CO,

Cll'o'!&(\-"t SALES & EANGINEERING CO.
CONTINENTAL AIWE & CAMLE CORP,
CUNTROL ASSOCIATES, IAC,

CunTROL CNMPONENTS

CUNTROL CORP

CONTRNL DATA CONP,

CUNInOL DIVISIU OF AYERACE
CUNTROL PRODUCTS LORPUNATION
CONTROL TECHANNLOGY CO40 INC,
CONTROLLED EQUIPSENT CU,

CUNTHROLS PON EAVIROWMENTAL POLLUTION,INC,
ccre, v.J,

CANINOVATICS CORP,

COnvaL IMC,

CunveyDR LY aM]CS INC,

CUNPER PEALJAX

(ONPEFRenE SSEMER CUMPA Y
COPESevULCAN, INC,






REF

s
o2
LA
Cwin
Chen
Cow}
Chep
Che2
Chye
Ch“
Chen
Che?
Chew
Ched
Cesn
CeS1
Ch513
ChSe
Ches
Les?
Chnn
Chhs
Chhb
Chon
Cude
(w?s
Chun
ChH}
Chdp
ChAq
Chiag
chan
Chiag
C2on
c2sg
CINR
c2in
€218
C?n
c?23
C205
C?2an
€738
cosn
Cosp
€3
Covy
cIv?
C25n
L2%3
L7258
Copn
Cowl
Cone
L7263
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vE DLW

COPPER BN STHEL,
chnk, LRk CO,
Cune RN« SYORE
COPPen FIITLAGS CO,, T O,
Chepns £ LIvkbelrL (WP,
Cuon

COANNY 18TV CORP,
CORROSTULRPRT NG INC,
Cnawkr, posp L0,
COMy, Cwam|FS & 57
foonsSn’

COVIWNE Ll et SEARMHarA" 11
Cuna

COuCs

COSWANY b

COviLTEw STHERL &'
COUMTNEY -G, CO,
CRAFTAELL

LRATGL SYSTES (Come,

COsar Oy A-1IC8 LT,

CRAVEN CONTIROL CUWP

(RAME (11 7Pany

CRANE NE¥IAG P #S

CRAVE HOTST EniGl brsirG g MEG, CO,
CRaNE, JOw\ (0,

CRAMLFE “INvEST FTITTING CONPURATION
CHANEaF L O%ATICS DIV,

CRAGKE PACalnt €O,

Chane SuepiLy CO

CRank TELTOYSE Cwh elut P DlviSION
CRACEORD BITTING C00,

CubySnTe nNlut thwa' (k)
ConiLebyaniLus ol bbaInG Co,,
CRONELL IRLT vhmamS

CRONELL Zum1ER

1N,

o SAaWAn CENTURY

F ik

InC,

CROa, LF IS %o
(ROSHY valvE R Galt Cu,
CRISHYeASHTO LAGE €O

LR SFenlv08

CRuUNP, AL

CRYNGE TC ErGITRESING C1y
CROYNGEIC TRC=r OLOGY, 100,
COLLIGAn TR TIRRNETT o8y
CUVRAFRLAND WESEARCH (1P,
Cudn *ng BENGInk Cligy 1:C,
CUSNINTwAY 8Pk Y (0,

CtiD Bsby CrwP
CURTISendlywt

CUSTOM aLLOY CONP,

CUSTON CNAVvPDRELT S 1TCnES,
CuSTOM Cnagl PRl
CuSTIv EAGL CNkK
CHSTNAV [ANDUSTRTAL
CUSTN™ PLASTIC
CusSTOw™ S+1TCHES

(CRYENCO)

l¢f.-

CONTRIY

mEF
\'ﬂ‘

CIns
crm
€228
Coun
Cans
¢r»an
288
DINALY
Den?
Dy n
ool
were
N3
Hnurs
TR
(VIVR §

fnen
Due’
Nn

o

DU asn
nnaz
nnag
nnen
uney
Nrs3
Niss
DIL R
Nows
Drsn
nngs
Npen
Diks
One?
Dikwk
Niipa
nnn
Do s
D2
IR 1
DI R}
NiEs
U‘\Qﬂ
nnay
nyae
nnay
uneg
Linn
Dpne
Divs
D1le
nL1s
Jien
Niee

Vi LEDR

CUSTIONLTHE COLTRUL
CoTifhenai b u
CotTha bLEC B kD
41 ConP,

CYeLOrE FENCE
CYCLUMS (IRP,
CYOLOTHOL Chimb g, Thi

DYARPEGLUVIALE, CNSILTING ENGINEENRS, Tnr,
PalRy an Pookk Culidgwallve

LavtS & ' OUKRE

NANA LARNRATNRIES
Navikl [ HUSTRIES,
Pawltl #0OLY CO,
CatIbL OHTEICEH
DALRAS, “~ALTER,
NaLTE!

PRGDUCTS, THC,

InCy

CnvPany
CUMPANY

DARL IAG vALVE & “ANUBACTURING COMPALY
P JInGeAt LN

A THCHLDLOGY CORP

Tex
b TROLY EDTISHN COVMPANY
DALGHERTY COMPANY INC,
pavin moueh A SON INC,
PAV]IS ann aTLDER, IKC,
NDavlsS COUSTRUCTINN,
DAVIS ~ETAL PRODUCTS
NaYCLO Skt T HoTaL
DavSTepOs INC,
PAayTON ELECTRIC MPG CO
NE LAVAL SEPARATON
(L LAVAL Tuskiwnt,
DF ZukICw COWP
LEAS nRuS Puywmp
NEA=RURN W MRER CURP,
DEARMAN MFG,
nLARKGRS AIRE B CaRLE CO,
PECATUR PUMP (O
PrFt9SE ARPARFL NUSCON BRODUCTS
NEGREMONT Tal,
DERORNAN DIV, -
OFLANARE ALY FuNGE 20,
PEL BELECTRNTCS CukP,
PEL wak E GINFERTNG LAMRORATNRIES
DELVARR THA LS 1TEW Cog,
LELLn €0,
DELLE am §TwO~
LELTA TROK ANRRS, InC,
LELTA SOUTHERK (U,
Mt TA Sel1TC~ Hiakl
Db LTaeSTAN FLEC ULV
AeLTREN INE,
DELUXE ®“FTAL FURNMITUWE
LA BT o
DE~ISQI NIvlSTO

l‘\C.

Cuvany



REF
NO,

niés
Die8
D13In
0138
Disn
Dive
Diss
Div?
Niss
01%0
015%
DiSs
Dis?
DISA
viss
Died
Olel
D1es
D120
D178
D17%
D172
0178
D180
Dige
D}8s
Diso
Dies
pDegn
0208
0e1n
Daje
Deis
baan
Deed
pees
p230
023}
Deie
C23s
bLE b
Daen
Dew3
Dess
D2%s
Des?
Dase
Deve
peso
D2ss
0esy
Deénn
D2ss
D2
De?y
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VENDOR LIST AND REFERENCE NUMBERS
REF

VEADDOR RO, VENDON

—-meme-- —-- meeme.
NEPPVANN, W, | . D272 DNURAMETALLIC CORP,
DESOMATIC PRODULTS CO, B273 CuResefLbx SEAMLESS FLOURS
DETROIT wOIST & “ACwInE DPI%  FURRETTaS=ePRAND [ORPONATIN.
DETRALT STEEL CORP D278 DURINCN C0,, INC
DEUTERTUN CNRP De%?s DPUeALL *»1DatSY CO,
NEVAR COANETICUTY 02727 DuRDeINSTRCENT LU
DEvCO ENGINEFRING INC, UeBn  DeIGHT FONTE, INC,
DEZue]x DeBe NweYER
DIALCO D283 DyNvALCO Cowe
DIA¥NND PORER SPECTIALTYY CORP, DRSS DYNALFLTRON AFROSVACE DPENATID'S
GIAMOWD SwaAmRQOCK CHEMICAL CO, D28p NYrLApE
DIANN CNRP ,eNDT PRODUCTS DIV, DER? DynamaTICs
DICw,A,8,,00, NERY  GYNMASCIENCE CORPI™aTION
DIETZ D290 DYNATECW W/0 LU,
DICKR3UN CuMBANY Enos &, 8, v, SYSTE~S, IAC,
DIGITAL EGUIPMENT CORP Enln €, G, & G, INC,
OIGITRAN E0LS B l.bL, INSTRUMEATS CO¥PanY
DI«EANDN CCRFP,, THE Eudn E&GLE STGhAL
DILLON, ~, C, & CO,, INC, EN28 EAGLEPICHER TADUSTIES, INC,
DINGS MAGNETIC SEP FN30  EANCO, INC,
CIvaAC ELECTRONICS F03S EBARLE EGQUIPVYENT
DOLLINGER CONP, ENe0  EARTH puvIRONMEATY “ORITUR]G
DOLPHIN ENGINELRING CO Ene EASTY may STEEL PRUDULTS, INC,
DONALOSAN COvPANY Biss  BASTERN CONTHOLS
DONOVAN SALES CO Enes  EASTERN INDUSTRIES
DOOReMAN WMANUFACTURING CO, ENSD BASTERN SPRCTALTIES
DORNHLATT & ASSOCIATES, INC, EnS2 EASTER OnENS ELECTRICAL CO
DOSIMETER (ORP, ENSS  FAaSTwan x0iuas (0,
DOSSERT Mk FOBOD EATON MmpTAL PROCULLCTYS CO,
COUGLAS LABS,, DONALD », Ei'be EATON, YALE & YOk INC,
DOUGLAS UNITEN MUCLEAR, INC, EneS ERASCO SFRVICES INC,
DNYER CORPURATION Eo?u  EBEwLInk [NSTRU#ENT CORP,
D0a CHEMICAL CO™PaAKY, THE En?e EH&D PIPIAC SYSTENS
DOAN RIVER MEC=ANICAL, INC, £N23 ECONeDeTR0L
DOANS CRANE & =01ST (O, tul?e ECKARY & FInaed CO,
DUSNZER ELEC “ACw ax§ EN?S ECO PuwP (LwE,
DOYLE, ™, J. (O, EN?? FCN=SCIENCE LA,
DOYLE AND RQTH MANUFACTURING CoO, SuNP  FCODYNE CUULIMG PRULLUCTS CU,
DRAGON vaLvE, INC, EnBs EOLOa IATERGATIONAL CO,
DORAVER CoRw tue ECAARRS €N
DRavoelRNYLE CLO, ENYS  ENNARDS vALVES DIV
DRAVO, INC, EnAn ETwARD STAUKER amOLESALE =ASDAARE, INC,
DRESSEN INDUSTRIAL vALVE & INSTY, DIV, EN98  FLASTIC STOP NUT CURP, OF AMERICA=AGAST
DRESSER INDUSTRIES, INC, €100 FLECTRIC ARC CC,
DRIERITE, », A, ,mAaMMOND,CO, €108 ELECTRIC COMwurICATION
DSD CovPanY, TwE BELlin FLECTRIC nfInEERING EQUIPHENT
DRYER DYNANICS CORP, E11S FLECTSRIC “aC=IvE +Fb
DLAL SnaAP El120 ELECTRIC waC~1vERY ~F5, CO,
DUl KANE COWP F1e%S ELECTHIC POokR EQUIP
DU PONT DE NEMOURS g CO,, INC,, E,1, 130 BLECTRIC PRODUCTS
DUKE POWER COMPaNY 138 FLECTRIC REGULATON
DusCAn FLECTRIC €137 ELECTSRIC ThER-OsbTEwd, INC,
QUHEGAN CORP, Elvy EBLECTWIC SteviICE
DuNma™, C, A, E1%] FLEPCTYRIC SUPPLY CURPORATION
DUJUESNE LIGHT COMPanyY E1%i ELECTRIC SuPPLY CUNP,



wEF
NO,

Elve
Elvs
Fiewn
£1v?
Elen
Flva
E150
E1SS
Elen
Elns
Elnn
El2n
El178
EIun
FIHS
El4n
LR
El198
E2on
EPup
Feus
E?LN
£E21s
Felw
Eeen
Feep
£Pes
EPdn
Efed
Ecdan
L2
FPip
£E233
EQ 45
Edwn
bevs
EPun
Eew?
E289
Eess
£259
E2nn
Eens
E2n
LE2rs
ke
EPBD
E2RS
Eean
Eeap
Feas
[ DL
£330
Edue
t308
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ELECTRN CORPURATINN
ELECTRO DEVILES, INC,
ELFCIRNavECHANICS

BLECTRND « »OTIvE DIV, 08 G, ™,
ELECTRO PRODICTS

ELECTR) PRODUCTS LARONATARIES
ELECTRD RIISTeRRNOE [nG

ELECTRO Sa]T(w CURP
ELECTRUSMPTIVE DIV,

ELECTRNIN CO,

ELECTROL, INC,

ELFECTROMETER CORP,

ELECTROAMONE

ELECTRONIC ASSUCTATES QuC,
ELECTRONTIC CunTwRNL
ELECTROMIC CUUNTERS LORP,
ELECTRANIC DISTRIWUTONS,
BLECTRONTIE EnGINEEWNING
ELECTRUNIC SPACE PRNDUCTS,
ELECTRNSTALIICS
ELECTRONIZED CmEMICALS CuxP,

InC,

InC,

ELECTRNSYA TECWNOLUGY LAROQRATURIES, TnC,

ELGIV SDFETENER, INhC,
ELLEVCD, TNCONPORATED
ELLIOYY 0

ELLISON « JNSTH,

ELSCINT INC,

ELTRA CORPORATION

ELA0OD NUCLEAR SARETY
EManOs Co,, INC,

EmC

EMERSON ELECIRIC Cn,
EMPIRE STEEL CASTI~G,InC,
EMR«COMPHITER
FVNaPHATORLECTRIL
EMRTELE~ETRY

ENDEVCO INC,

ENDICOTTY FORGING

ENERGY INC,

ENERGY SCIENCES INC,
EnGDAML ENTERPRTSES
ENGELMARD JTNDUSTRIES
ENGTERNTING DATA SYSTENS,
ENGIHFERS AND FABRICATORS,
ENGLISH ELFCTRIC

ENPRN

ENSIGN FLECTRIC & vFG
EuvIRNGENICS CovPary
ENVIRUNMENTAL ANALYSTS,
ENVIRONMENTAL PRODUCTS
ENMVIROANMENTAL WESEARCH CORP,
EON CORP,

EPPERSON & CO,

ERDCO ENGINEEWING CO

ERICO PRODUCTS, INC,

e,
Ing,

InC,

REF
Wi,

E3tn
Edle
tals
Eien
k3es
tae?
Fisn
[ F LN
k335
Fisn
b asp
LR
Fass
£ avs
LR LT
(RN
LT
(X LIS
Fisl
LYY
k00e
Funs
Fnp?
Folo
Frls
Fuls
Enls
Flien
bues
Foan
Fi3s
Fiar
Fown
L
Fnen
Fus?
Fusn
Ensy
Fnss
L]
FOBD
Fane
FOnS
Fne?
Fne
Furs
Fo&an
FAR]
Lt K ]
Fums
Fnan
Fnss
Foer
Floo
(SUE]

vENDUR

ExlE ELECTRIC COomPANY
FNNST GAGE CO,

ESCO CnePORAT LN

ESCO PRODICTS
ESSELSTY venv npmyenanF
ESSEX InTEmnATINNAL
ESSEX wIWE (0RP
FSTERLIMNLeALLS

82 ASSOCTATES, InC,
EuCLID ELFC & “¢(
EVANS PUQUALTZING L0,
PVANS, GEORGE CQ,
EVERS €N,

ExelbiLL CORP
EviRefTTE CLUUPLTIWL Cu,,
ERECUTUNE INC

FaIOk IADUSTS]AL O

InC,

ExXx0On NUCLEAR CO,0 INC,
FoTNGeRECORUS & ASSUCTIATES
EYENRS CO,

F & 5 ChnuThaL

‘lﬂﬂnln, I%C,

Fart vaLve (n,
FAITRRANKS MOwWSE
PATRCHILD PRODUCTS #ILLER
FALCON MARINE 0,

FALX CQw®

FANSTREL, 11C,

FARLO MEFGL CO

FaRR €0,

FAGRIS FuGIwRER]INGL
FakvaL COxPuwaAT]O"

FASCO IMNDUSTRIES INC

PEO AMER CHVENT & TILE
FEDCO CONTROL

FLOERAL CEMEAY PRUDUCTS,
FENERAL ENTERPW]ISES
FEDERALeMNLUL COWNP,
FEDERAL PACIFIC ELEC
FEDERAL PRNODUCTS CORPORATION
FEOERAL SIGN R STGMNAL
FROFRAL STEEI Cnww

FEOERAL TEL & RAUIO

FEE & ™aSow

FEeMCO, INC

FEMNESTRA BLDG PROD

FENSAL ELECTROMNICS CO,
PErVALL ,INE,

FERGLUSON aCWINE CU,
FERAONT DIV,
FERPRANTI@PALRARD BLEC
FIELD EvMISS] A CORP,

InC,

FIESE & FIRSTENUENGER MFG COMPAnY

FIr TR DIMERSION,
FIKE “ETAL CO,

INC,



Qb
50,

Fins
fFLin
Flie
Flis
FLLIR
Flen
FiLes
Fles
Flin
Flis
Flen
Fle)
Flea
Fles
Flsn
Fisy
F18s
L1
Flen
Fle}
Flene
Find
Flins
Fims
Flnn
Fle?
Flaw
Flea
#1720
Fi?2)
Fi722
F17213
1
A
LR
Flen
Fi8)
FiRa
Fius
Flan
LEE 1Y
sean
E2ue
F203
Fonw
Eens
Foiom
F207
t210
Fele
fFelrs
k218
£22n
Fees
F2e?

TABLE 9

Rev. 4
Nov. 1975

VENDOR LIST AND REFERENCE NUMBERS

VENDOR

FILYEC=, 1%C.
FILTERITE (DeP,
FIuNIGAN, J.J.
FI&ST COLONY CORP

FISCHMACH & PATFIELO BLECY COL(JUINTevENTY

FISCHER g PORTER (N,
FISHER CONTIANENTAL
FLON TECHNOLOGY INC,
FISwER CONTROLS CO,
FISHER GOVERANUR
Flsmin PIEwCE D1V
FISwER SCIENTIRIC
tLAGL, C, N, CO,
FLaxICH

FLANDERS FILTERS,
FLExTITALLIC
FLEXONICS Dlv,=u0P
PLIC® REFDY CORP,
FLINT STRUCTURAL STEEL
FLORINA BOLY & NUT (0,
FLORINA Pnekw COKPLRATION
FLORIDA PPaER & LIGHY COMPANY
PLORLINE CUKP,

FLuUlD nysamics

FLUA“ATICS

PLUID CUNTROLS CORP,

FLON MEASUREMENT SYSTEXS
FLUID AINETICS CRRPORATION
FLINR PONER INC,
FLUDROC AwRDN (O

b CORK,

FLUID LINE ENGINEERING,
F0STER, L, 8, CO,
FOSTER ~=felLER

FLOA PRODUCTS

FOARIRNO Ch,, TwE
FRABIMIR FQUIPYELT § COANTRQOL

FRaw (QBD'

FRAMATOME (FRACE)

PRANRL IN BLECTHIL

PRANKLIN IMSTITUTE R SLARNC™ LAHORATURIES
FRANKLIN Y1iLER, InC,
FRASSE, PETHk a,, & CU,
ERAY SELOIMNG CU,

PSED L, TNURTELOY COMPANY
FREDERICx & Cu

FREESEN ARDTNERS INC,

FREID™AN, A, J, SuPPLY

FREGQUENCY Cwmanik

FRAOMSEY =pAY THAASHFES LD (CanaDM)
FRDST EAGINEERING

FRUB=ALF ThALLER

FUEL MANAGEMENTY CNRP

FuEL TRAC

FULFLO SPECIALTIES

InC,

InNG,

INC,

WEF
NO,

L2224
Fean
k23
Frie
F2ias
F23%
Grnos
Gogn
Gnie
Gn1s
Gol?
Guew
Gues
Gnin
Gnas
GOIx
Guwn
Giee
GNw3
Gnws
Gnes
Ghiek
Goe?
Gones
6050
Goss
Gomo
G0n3
Gnes
Ge?n
Lo?s
Gren
GOKS
Gnan
Gnes
GO9SR
Gnse
Glog
Gins
Gi1n
Giie
G118
Gi2o
L12s
613n
Gl3e
G13s
Glen
Gles
G15r
G1%e
G153
GiSwe
615
G1ss

T9-10

VENDOK

FULLER®AUSTIN INSULATION (0,0 INC,
FULLER Cn0

FULTON SHIPYARD

PULTON SYLPRONE CU,

FuRvAS FLECTRIC Cu,

FYReb¥YTEw C0

GAn ELEC SPECIALTY

GAleTRANICS CONP

GOLE ALLOY CORP,

GALIGRER COD

GALLANDeHENNLAG

GAvarm DIv,

GAMMA INDIISTRIES, INC,

GAMYA PROCESS CJ,» INC,
GANONEReDENVER

LARNUTTY HRASS

GamLOCcx, InC

GARRETT FLUID COMPONENTS
GATERAY o (HILSTRO™

GATE C1TY STEEL

GAULIN CORP,

GAST sanNuUFACTURING CORPORATION
GAYNES

GEL™AN INSTRUELT CuU,
Ge~S, InC,

GEN AMER THANS COuP
Gt DEVICE & FITTING
GENERRL ATOM™IC CN,
GENEWAL CARLE CORP,
GEnEWAL CONCRETE CO
GENERAL OvhavICS
GENERAL BLFCTRIC CD,
GenERAL ENERGY RESQURCES,
GENERAL POULIPMELT & “FQ
GENERAL FIPERPROOFING
GENERAL JONICS

GE~ERAL METERS AND CONTROL COVPANY
GEwERAL *OTURS

GENERAL NUCLEAW INC,

GENEWAL PHYSICS CUumP,

GENERAL PRECISION INC,

GENEWAL RAUID

GENERAL RAJLAAY SIGNAL

GENERAL RPEGULATOR COawp

GENERAL TRANSDUCEN

GLNRGIA POAER COMPANY

GEOSCIENCE, LTU,

GEDTEC™

GIRBS & ~ILL, INC,

GILBERT ASSNCIATES, INC,

GILBENT mMaNUPACTURING CUMPANY
GIMHEL MACH]INE nORKS

GIRDLER FOUNDATION & EXPLORATION CO,
GLADSTOMNE LABURATORIES, INC,
GLEASENERemARDUELL COVPANY

IaC,



WEF
NO

Glen
GinG
Glnk
Gln?
GlinR
G120
G123
Gl2s
Glan
G1HS
190
G11S
Geou
Geue
Geus
Geuh
Geon
Geod
GPln
G2
Gl
ae15
heéen
Ledd
Hels
L 4D
Ge i
e 48
Led?
Gesn
LPes
Gesve
Ges?
GPea
GPsn
Ges)
T AT
Gevd
GEss
Lehy
GeSh
Ges?
Genn
feni
GEss
G2
Ger?
G213
Gerw
Gers
Gesn
Gens
Gesan
Geas
Gilon

TABLE 9
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VENDOR LIST AND REFERENCE NUMBERS

VEANDOR

GLEASON REEL & (O

GLEASOY, J, L, R LN

GLEN CONTRULS INC

GNDIARD MALUFACTUMING CURP,

GOLNEN GATE SWITCHBNARD COWPANY
GOLLNA ANALYTICAL SERVICE CORP,
GUOCALL RUBRER CO,

GORDON, CLAUD §, CN,

GORMAN RUPP

GO DeNATTUNAL RATY

GOULDOS “ANUFACTURING

GOuLNS

GOULDS PUPS INC,

GPE CONTRNOLS

GRACE, ~, k., CO¥Pany

GRACO INCOWPURATED

GRAPHICS CONTROLS CNRP,

GRAPHICS NIVISION

GRAHAM MANUFACTURING

GRAMAN LWITE SALES CORP,

GRANT GFAR wOWKS

GRAVER TANK R “F(G, CO,

GRAVER WATER CONDITIONING CO,
GRAYSTLL

GRAY TOOL CO,

GYAYRAR ELEC CO, INC

GRAYANND

GREAT LAXES CARRON CORP,

GREAT LARES DREDGE § DOCw CU,
GREEN Fi'BlL ECONOMIZER

GREEN, S, v, (O

GREENE, ARNOLD

GREFNVILLF TuRES

GRESEN ManUFACTuURIsG CO,

GREER WYDRAULICS, InNC,

GREFCO, INC,

GREKE WEATING €O,

GREGOKY SALISHUKY vETalL PRODUCTS,INC,
GRIFETY PIPE PRODUCTS
GRIN BELL CORP,

GRINNELL FIRE PRUTECTION
GNINNELL INDUSTRIAL PIPING,
GRISCOMeRUSSELL

GRITS HWOS, MFEG,CN,
GROVE vALVE AND REGULATOR CO,
GROVER #~ATER COND Cu

GTE SYLvAnla INC,

GUARDIAN BELECTRIC
GUILRFRY, INC,

GUINARD PUMP COMPANY

GULF COVPUTER SCIENCES INC,
GULF DEGREMONY InC, «SEE un??
GA ELFCTRONIC SYSTEMS Dlv,

InC,

GULF ENENGY & ENVIROAMEATAL SYSeTRIGA RCTR

GA FNVIRONMENTAL SYSTEMS DIV,

WEF
NO,

GIng
Gink
Gin?
LIk
G310
6318
G3le
G3al?
GIin
Gizn
HODS
Hi0?
w10
“iuls
HOen
Hoee
“ne3
LR
LUT4 ]
HNPk
npe?
=30
LTS
W3S
H03?
LI T
CLLRY
LUL T
LDLEY
Hi%h
HOosn
LI
Mk
Mk
Hun
LI k]
H(Q?S
LUL I\
LUL DY
AL LY
“08?
“Nnan
LA LY
09
HOYR
=lan
mi0|)
Hl02
K108
wil0
Hile
H118
Hlle
mien
mies

veEruM

SULF GENERAL ATOM]IC,
GuLl NDIL C(YGV.
GUI* STATES TUHE CO#P,

GULF SutPpLYy

GULF UNTTED nuCLEAN FUELS CORP,
GULTON J*PuUST«IFS, INC,
GUNTERT AanND ZIVaE"Man
GUMPERT, W,1,

GUNDERSON AROTHERS ENGINEERING COVPaNY
GUT™, EDalN

WACH CHEMICAL CU

mACKNEY TROW & STLEL CU,
HAGAN C=EM & COUMTRLLS

HAGAN (UNTROLS
HAGAN/COMPUTER SYSTe~S
HAGER, am

“a16 Cu,

“AJOCA CORPORATION

mAMILTON MANUFACTURING CC,
WALF FORDEN ASSOCIATED
HALLER TESTING LAB,
HAMILINN, G, Ve

WAML TN

HAMMEL DAaML

HanCOCK CD.

HANDLE Y=RROAY

HANKISON CORP

HANSEN SuPBLY

HARLO COR®

HARNISCHFEGER CNRPURATION
HARPER FLECTRIC FuwnaCE LQORP,
HARPER INC, = ITY

mARRISON MANMUFACTURING CC,
HARSHAN CHE“ICAL (O,
MARSHVAN ASSOCIATES, InC
HARTEORD VALVE & FITTING CO,
HARTMAN, wM £,

HARTY, R, v, Dlv,

MAWTZELL PROPELLE~ Fan (€0,
HARVESTORE PROD, InC

WARAILL CO,

HARWOUOD, INC

HARZA, L, F, ENGG

HASKEL ENGINEERING

HASKELL, =™, CO,

HATHAZAY INSTRUMENT

MATTER, N,J,

HAUGHTON ELLVATOR CO,
HAUSERMAN, E, F, CO
HAVENeHISCH €N

wAnkY FORGE LO,

HaAwS NRINKING FAUCEY CO,
mAYDEN COMPANY

HAYDEN #F 06

HMAYES CORP,

InC, #5kE GO®)



REF
NO,

“i2?
LI ¥ 1
w138
137
LI ¥ L]
LIE L]
Hlen
miw)
“ie2
“lee
Hiws
Hisn
“le?
LI 1)
LIS T
H15S
15?7
Hle0
Ll L1
Hie?
“i70
H12s
“lEn
“1BS
“ie?
nian
nl92
LISE ]
185
=197
»2on
Heos
mein
“els
me2en
Hées
Hean
w232
e 3s
Hewn
“Eng
Hesn
282
H25%
N25?
“ebn
Hew?
Hehg
H2uh
“ah?
Her
ners
Ll ad.l
M2RN
weRs

TABLE 9

VENDOR LIST AND REFERENCE NUMBERS

VEADOR

HAYWARD TYLER
WEALEY, w», F, & ASSOC

HEALTW PHYSICS ASSUCTATES LTC,
HELLY AUFF (O,

#EISE WOURDON TUKE €N,

HELGE SO NUCLEAR SewvICES INC,
HELICOID GAGE CORP,

wE INEMANS ELECTYRIC CO,

HECO PACIHIC

MENDERE W

HENDRTIX AlRF & CAMLE

HE VRY MEAGARD aND €0,

HENRY, J, J, CO,

nENSCHEL COWP

HERRON TESTING LARDRATORIES INC,
HERTNER, W, », ELEC

MEVIeDUTY ELECTRIC CO,
MEATITT«RORINS, INC
HEALETTePACKARD €O,
“EX INDUSTRIES, InC,
HEYLePATTERSON, INC
WlePyuURITY MaTERTIALS,
“l=SHEAR COURP,
HleVOLTAGE FGUIP
WICKEY ,FRED

HIGH VOLTAGE ENGINEERING CORP,
HILLERY, Hy n' Cco

HILLIARD CO,

HILLS=4CCaNNA CO,

HILTL FASTENING SYSTEMS

HITACH] ELECTRIC

HITCO-“ATERTALS DIv,

HITT“Ay MICLEAR & DEVELOPMENT CORP,
HOFEMAN INDUSTRIES
WOFF 48 INTERNATIONAL,
HOIST EGUIPWENT, INC,
HOKE, INC,
HOLLERAN, ¥, J,,
HOLLISTERenm]TAEY
HOLMES R NARVER,
wOLDBEAVY INC,
#OLOSNNICS, INC,
HOLT HROTWEWS
MOLYZENCARNDT ELEC

HOMESTEAD INC, = vALVE DIV,
HONEYAELL CONPORATION

HOUSE NF STAINLESS STEEL INC,
“OUSTON INSTRUMENT CO,
HOMARD, C,E, CONPORATION
HOAARD W, W, CuMPANY
HOWEeRTCHARCSON SCALE

HOMELL ELL. MOTORS

HOYTGRANT CO,

HR FILTHRS

HRA

InNC,

ING,

InC,

IsCy

T9-12

WEF
NO,

LA 1]
"eas
300
®4ng
“inae
LRI
LENSY
H3i?
H313
LE PR
LEIS
*3le
H3l?
LERL ]
ijl
LE I )
LET S
w3es
340
LEELY
LE L1y
CELY
EELE
H350
1nos
loie
Inii
1012
1ol
Io1s
1017
Inén
Ines
lo2?
Io3n
Tu3l
103¢
Ini3
103
I1n3s
103n
103>
I1o%n
P UL DY
Tuve
Inss
[oss
10%?
1048
Jusae
1nsn
Insy
108%
Iann
1083

Rev. 4
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VENDUN

HRUDEN LABORATORY PRODUCTS
WUMRARD & CU
HUGHES ELFCTRONICS

Wi lcn,
wunT, C,.8,

l“'rv

R SO~

HMULL ASSUGCIATES

HUTLHINSON

& GUATER

HUWPRKEY ELEVATOR K TRUNPK COMPANY
miunl, BQDNEY CO,

HUNTINGTON
HUKGERFQRD

aLLOY Co,

& TERRY, INC

MUNT, ROHERTY @&,

rUSSMAN SaN FRANCISCO,

NG,

HURUN INDUSTRIES
HMUSRY PRODUCTS,

HYDRAMET AMERILAN,

XNC.

RYHRID SYSTEMS INC,
HYDRAULIC RESEARCH

mYDRIL

HYDRO=ASKH CORP

mYDROOYNE

HYDROMATICN ENGINEERING CO,
HYDPROMATION FILTER COmPANY
HYGRODYNAMICS INC,

JeTef CIRCLUIT BREAKER

I5™% CORP

IDEAL ELECTRIC AND MANUFACTURING CO,
IOk AL FORGING Cu,

IDEAL TOOL

AND MANUFACTURING

ILC TECHANDLOGY

ILG INDUSTRIAL

ILLINGIS aATFR TREATMENT [O,
IVMEACON CONSULTANTS
IMPERIAL=EASTMAN CORP,
[“PERIAL FLEC CO

I~DEECD

INDIANA R MICHIGAN ELECTRIC COMPANY

INDIRON

INDUSTRIAL
IvDUSTYRIAL
InNUSTRIAL
INDUSTRIAL
INDUSTRIAL
IVDUSTR AL
INDUSTRIAL
INDUSTRIAL
INDUSTRIAL
INDUSTRIAL
INDUSTRIAL
INDUSTRIAL
INDUSTRIAL
INDUSTRIAL
INDUSTHIAL
THDUSTRTAL
INDUSTRIAL

ACCOUSTICS CD,, INC,

BROANNOIST

BIO=TEST LABORATORIES INC,
CONCEPTS CORP,

ELEC K THANS

ELECTRICAL MANUFACTURING,INC,
ENGINEERING CONSTRUCTION SERVIC
ENGINEERING AND EQUIPMENT
ERECTORS INC,

FILTER COMPANY
INSPECTION INC,
MECHANICS

~UCLEONICS CCRP,
INSTRUMENT

PROCESS ENGINEERING
REACTUN LABORATORIES,
TIMER CORP,

INC,



Rev. 4
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TABLE 9
VENDOR LIST AND REFERENCE NUMBERS

REF REF
NU, VINDOR NO, VENDO®
-——- R ) -—-- L
1U6S  INDUSTRIAL WUBBER PRUNUCTS 1706  ITT GENERAL CONTROLS
I0bh INOUSTRIAL SERVICE CO, 1207 17T GRINNELL
1067 INDUSTWIAL STAINLESS STEEL, INC, I20R 17T WAMMEL DAML CONOFLOW
[0eR  INDUSTRIAL VALVE 8 INSTRUMENT CO, 1200  1TT SUPRENANT
1089 INFILCO, DIv, RESTINGHOUSE JNO1  JACOBY = TARWOX
10720 INGALLS [RON “ORKS Jno2 JAMCO=wESTEON
1075 INGERSOLL=RAND CO Jnns JAMES & CO,, FRED §,
1027 INLAND STEEL JNL0 JAMES BURY COwP

108N INLANDeRYERSON CONSTRUCTION PRODUCTS CO, Jnl2 JAMES, POND & CLARK DIV,
IN8S INSTITUTE FOR RESOURCE ~ANAGEMENT, INC, Juis  JAnOS ASHESTOS

INHe INSTRUVATICS INC, JOLS  JAPAN STEEL #0RKS (JA2AN)

INB? INSTRUMENT ASSOCTATES Jo20  JARVIS ENGINEERING

J0RR  INSTRUMENT SYSTE~S CO, Jued JAY INSTRUMENT & SPECIALITY CO,
1089 INSTRUMENTS DISPLAY INC, JNes JEFFERSON FLECTRIC

109N TNSTRUMENT TFCMNOLODAY, INCG, JNI0  JEFFERYDEWITTY INS CORP

[0%3 INSTRUMENT SPECIALTIES Jnas  JELCO INC,

109%  INSTRUMENT AR JO3In  JENKRINS VALVE COKP,

1088 T4SUL=N=CORP Ju3?  JEMSEN INSTRUMENT

1100 TINSULATION SYSTEMS INC, JOv0 JERGUSON GAGE & vALVE CO,

1102 INTELCOM RAD TECH Juss JERPHAKe-BAYLESS CO,

1INS  INTFRDEVELCPMENT, INC, Jow?  JERSEY CENTRAL POWER & LIGMT COMPANY
Th10  INTEREX (OkP, JoSo  JERSEY NUCLEAR CO,.. INnC,

TLll IDEAL ELECTRIC AND ManubACTURING (O, Jnss JESSOP STEEL (O,

1113 INTERCONTINENTAL CONSTRUCTIUN CO, J0S? JOeBELL PRODUCTS

T1LS INTERNATIONAL CHMEMICAL & NUCLEAR CORP, JOoeD JUMNSeMANVILLE COwP,

1120  INTERNATTIONAL DERWICK JneS JOWNSON R MIGGINS

1125 INTERNATIONAL WARVESTER Jn2n  JUMNSON ASSOCTIATES INC,, b, R,
1130 INTEANATIONAL INSTRUMEATS, InC, JO2§  JUMASON DIVISIUY, Ua0,.P,

T132 INTERNATIONAL METAL PRODUCTS, INC, JN2k  JOKNSON ENGINEERING

1135 INTERNATIONAL NUCLEAR (O, Ju??  JOMNSON FIREPRNOF 000w CO,» IMC,
Ti%n  INTERNATIONAL NUTRONICS, INC, JOBO  JUWMMSON GEAR

Ti9l  INTERNATIONAL SUPPLY JURS JUWNSON MANUFACTURING

1148  INTESNATIANAL STACEY J69n JOMNSON SERVICE CO,

1187  INTENNATINONAL SWwITCWANARD CORP, JNas  JOWMNSC - ALDOLPH

150  INTERNATIONAL THEm4AL INSTRUMENT CO, JI00 JOMNSTON LABORATORIES, INC,
115¢ INTERPACE COWRP/PULSE FEREDER DIVISION J11§  JUWNSYON PUMP CO,

1155 INTERSTATE INDUSTRIAL UNTHFORM RENTAL SERV, Ji0? JOLIET CONCRETE PRODUCTS
Ilb0 INTERSYATE LAUNDRY § DECONTAMINATION SERv, J110 JONATHAN MANUFACTURING co,

T16S INTERTECHNIGUE INSTRUMENTS, INC, J11@ JONES AND LAUGHLIN

11720 INTSEL CORP, J113 JONES AND MCKENIGHT, INC,
1173 INVENTRON INCUSTRIES INC, J11% JORDAN NUCLEAR CO,

11729  INVENTRON JI1? JORGENSEN, F, ™,

1178 I0ONICS, IwC, J1énD JOSLYNM MFG & SUPPLY
11727 104A ELECTRIC LIGNY & PONER COMPANY Ji128 JUSLYN STaInLFSS STEELS
1i1en 1PAC GROUP, INC, J127 JOY MANUFACTURIAG CO,
118F IRSAY, ROBERT, INC, J130 JWy ASSOCIATES, INC,
1182 ISWIKAWAJIMA WARIMA IND, (INIeJAPAN) Jide JUNO INDUSTRIES

1183  IRNIN STEEL J1%n  JUSTIN ENTERPRISE

1185 [80LAB INC, KQ0e ®ACENA COMPANY

1190 ISOMEDIX, INC, Kn0S KAaWN R CO

1198 ISOMETY CORP, KDLID KAISER ENGINEERS

12ng  18UTOPE PRODUCTS LARORKATORIES Kile XIASER STEEL CO,

1202 1TE [MPERIAL CORPORATION KOLS ®ALAMAZOO TS

10y  [TTeHARTON K020 «KAMAN SCIENCES COWP,
1208 1TWACO, INC, X021 KANTO VALVE CO

T9-13
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KQe?
“0es
“ner
spIn
“0 38
LR &
w0y
Kiowen
Kiw]
«wg
LU R}
wes
«ne?
«0s%n
«ass
“O58
KNpn
LY
w00
“073
LR LY
NN
KOHN
«NK)
LELE ]
LR A
09n
LT LY
w190
LA
xjus
“lin
“118
“11?
%120
xies
“12h
wlie?
<130
LB E B
xlie
|35
“«isn
1%l
LPLR]
LEE Y
x1%0
“15%
“isn
LEE LY
w1
122
LERAY
LS R Rl
“le?

TABLE 9

VENDOR LIST AND REFERENCE NUMBERS

vEADOR

KATES, n, 8, CUMPANY

KATO ENGINEERING

KARTHAUSER CO.

CAVLICO BLECT=INICS INC,
RACECH] RERYLCL [wDUSTWIES,
Karfn, CHANLES C,, CO,
wAYR) PRECISION CASTING CORP,
KEARNEY, J, R,
“ECuLEY,Q,C,,C0,
SEENE CORPORATYION
KEELEN & LONG
“EITALEY INSTRUMENTS,
“ELwm]n
“FLLUGGeAvER]CAN,
KELLOGG, ¥, ~, CO,,
<ELLY, O, », CO,
<ELLY PIPe CO,
<ELLY, U, G, CORPORATION

KEACU, INC

KEVOALL

KEvrEDY VALVE MFG CO

“EPCO

MEWRTTE CO,, T™E

AR TRING PRODUCTS

SEROTEST CONSOLIDATED

KEROTESY MANUFACTURING CORP,

MEAR MACWINERY CO

KERRMCGEE CUNP,

KERRIGAN IRON wNRxS

KEUFFLE 3 ESSER

KEvEXx CORP,

“F vAUNEE MFG

KEAAUNEE SCIENTIFIC EGUIPMENT CORP,
KEYSTOUE PIPE AND SUPPLY (N,

CIDDE, wALTER & CO

KJELEY & MUELLER CD

STLLEBRE~ FAGINEERING CORP,
KIVMERLE RWO0S,
KINEVETRICS, InC,
xINGerNIGHY CO,

KING=LAR CU,

KING=SEELEY TwERMOS CO,
KINGSAURY, ALAERY

xI~G, T, E, CO,

KINNEY, S,.P, ENGINEERING,
K] UNEAR “ANUFACTURING
K1Rn g BLu~
19K, MONP“S§ P
X]1QmOF FLECTRIC
K IRO%AL YANUPACTURIANG
RISTLER INSTRUMEANT CO,

KRN 4ACHINING, INC,

KLEIN, SCHAnZLIN AND HECREW
KLEMP, wlLLIAM™ F, CO
XLOCHNEWeMOELLER

InC,

InC,

INC
e

INC,

& SONS, INC,

T9-14

HEF
ND,

K185
LS
Ki49n
K192
X148
K2un
X201}
X20e
K203
K20
Kens
LY
xeLn
LY2%)
X220
nees
X230
€23s
Keib
X217
Lnne
Lnnj
Lnne
Lros
Ltojo
LNis
Lni?
Lnao
Lues
Lner
Lo3n
Lnds
Losn
LOsS
Losn
Lnse
LUSS
LosD
LNbs
Lnop
Lu?e
Ln?s
LOBN
LORs
LOBS
LOBW
LOK?
LOHE
Lnes
LOo9%Q
Loss
Lion
Lios
Liln
L1l

VENDCOR

KOME COmPaANY

KOC™ ENGINEERING COMPaANY

K(DEL ELECTRIC & ~FG CO
KOERNER,LENSCH, KAEFIELD

KOLLMORGEN CORP,

KUPPERS CO, INC

KRISTAL ASSOCIATES

KROUGH PUMP CO,

KRA%ER, F,.C,

KRAUSS, JOMN F,,COMPANY

XSk PUMP SULZFR BROS, COMPANY

KREZ, PAUL J, COmPanv

KUBDTA, LTD, (JAPAN)

wiMLMAN FLECTRIC CO

KULITE SEMICONDUCTUR PRODLUCTS INC,
RULITE TUNGSTEN Cu,

wuLJlar CoRP,, Ik

KUNKLE vaLvE CO

KURIMOTO IRON w~0ORXS LYD,

nrnEX CONP,

L & ACO,

Le A&, WATER CONDITIONING

LeA, ATER TREATMENT DIV CWROMALLUY AMER,
L & S #ACHINE CovPANY, INC,

L N D, lNC.

LA MARCKE MkG CO

LABARGE TuBULAR Div, LTO,

LABUUR COmMPANY

LADISK CO,

LAKE COUNTY SuPPLY

LAXE ERIF ELECTRIC

LAKESIDE HRIDGE & STEEL CO,

LAMAR PIPE CO

LaMBDA ELECTRONICS

LAMCO INDUSTRIES., INC,

LAMESA TONL AND MANUFACTURING CO,
LANCASTER TRON AORKS

LANCE JRQN wDNKS

LanDAUER, JR, & CU,y RS,

LANDSVFRK CONP,

LANDMAaYE® STEEL CU,

LANSING STEEL CORP

LAPP ENGINEERING COMPANY

LASHER SUPPLY (O,

LAPP INSULATOR CO

LATROME STEEL COmPAnY

LAUNENCE, R,G, CO, INC,

LANKENCE PUMPS InNC,

LAn ENGINEERING TESTING CO,

LAYAE NORTHERY
LAYNE=BUALER,
Leany CO
LEAR SIEGLER,
LEATSERMAN
LEAVELL DRAVOD

InC
INC,



HEF
O,

Liie
Lils
Lien
Liee
Lies
Lidn
L3S
L1y
Lisn
Live
LIsS
Liv?
Lisn
Lise
LI5S
Linn
Lies
Liamn
L1723
LS
Lid
Liow
L1729
LIAN
LINS
Lisn
L]'«:O
L19§
Lid9s
L1
Léun
Lene
Lens
Len?
Leln
Le1s
Lefn
Leds
Lean
L74
L23?
R
L2 35
LAY
Le sW
Léen
Lévs
Leso
Lase
Less
Lenn
Lens
Len?
Lein
Lers

TABLES

VENDOR LIST AND REFERENCE NUMBERS

VENDOR

HNARY
sTEVS CORP,

LESANON STEFL
LECRNY RFSEARCH
LEdoux & €O,
LEE C, ¥OORE CORP,

Lkr ~NETAL PRODUCTS Cu,

LEENS & “ORTRRUPR CO,
LEFRELL, JAmeS CU

LEmMTGm STRULTUAL SThel CO,
LELICO INDUSTNIES, IMC,
LEIGuTOL 8T,

LELITELY IWwOW wOWKS

LELAND

LEelin INSTRUMENT C0,

LEZ COo,

LEOPILD, VOLPEL & CO

L[ivl [n&G (LHD

LERYA E'GINEERING €O,

LESLIF Cn,

LES“an 1 STRUM Y COvPANY
LESTE®R Fruute ¢n

LEvInGn~ STEEL Cn,

LEATIS neiiTHExS RaTTERY CU,
LEALS EnNGINEERIMG CO,
LEYROLDe~bmaEUS INC,

LHE (08P,

LFE EnvINAERTAL anvaLYSIS LABS,
LIGuTRAY r0, NF CORMAMALL
LIAFRTY AFRN

LIFT ALL CO,

LTAuln Sv8TevS

LYYITORQUE CORP,

LINeDN

LINCOL™ ELECTRIC CO

LIvbarL HROTHERS

LINDRENG

LINDE ‘3lv.

LIVE “AaTFRTAL INDUSTRIES
LivneRELTY CO

LIk, “ESBERY D,

LIPS SPLICING SERVICE

LITTON [eouSTRIES

L1410 DYNAmICS CORP,
LIGUIDSETES CORP

LIauInonics InNC,

w12 INDUSTRIAL SALES COvPANY
LUCHINVAR AATER WEATER

LNCxE OkPY, GE COC

LOCKHEED

LOGAN ~anuFACTURING (O,
LOvAX {wC,

LOMBARD GNOVERNNK

LONERGAN

LONG [SLAND LIGHTING COVPANY
LORAIN PROPULTS (0RP

LOTEPRN (WP,

REF

Ler
Ledn
Lewy
LeRe
Lens
Lean
Lese
LPNs
Laon
Livs
T
“ony
MO
“nie
#0133
w'\l‘
"nls
¥ile
LEL B
LAY

v a2
P8
rMuan
e
Maw
e
M)e8
‘80
0%l
MnS2
MOS8 3
MNsS
bt 24}
MRS
MD 20
Mnye
s
MORD
“o8e
LK |
MORe
MORS
L 1)
MOWR
voun
RDOALY
%100
mMins
110
et 1 % )
Mile
ot 1} ]
Mieo
“12%
v12?
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LOYOLA INDUSTRIES, INC,
LOULS aLLtS €0
LOULISIANA PORER & LIGHY CurPaNnY
LJCAS R SOAS CO,
LUDLUM MEASURE 4ENTS, INC,
LiUsk NS STEEL CO,
LomInOuS CEILINGS, TR,
LUNDELL CONTRULS = TRCH
LUNKENSE [2bR £3,, T=F
LIPTON, DAVID & Sund
“ 6 SCreaevtire
“ACA WOy abanS CU,
MACDMRER, InC
MACAMYTE wINE = Fr (
MADDEN COWP
FALnA LORP,
VoG ARL JX CORe,
“ad8FN CO,
MAFVAMA VALVE aDRxS
“AGATECH

“GANEmELIC

MAGNETIC ENGHL CO
MALNETIC METALS Cu,
“AGNETICS, INC,.
FAGANETRUL, IMC,
4aMON, R, C, CO
MANATROL NIVISION®=PARKERewa NIFIN CORP,
MAIN, INC,y LWAS, T,
wAINE YANKEL ATOMIL POWEW COMFANY
“ANCO MaNUFACTURIANG COMPANnY
MANCIR €N,
ValhISTEE [RON wOWNS
MAAN CO,0 DAVID &,
MAATANGeMAX Ak LLeMIDRE
MANSFIELD & GREEM DIVISION,AMTEC,INC,
MANSPIELD, JAMES, & SON INC,
MALTON GAULIN
MARATRON ELFC MEG
MAWMLIN MFG,
MARK CONTRAL
MARKLE ELECTRIC PRQUDUCTS InC,
MARLEY CN,, THE
“ARLOw INOUSTRIES. InC,
MARNEL ENGINEENING CO,
MARCTTA SCIENTIFIC CONTROLS, INC,
MAROTTA vALVE CORP
MARGLUETTE ELEC SanD CU
MARSH g MCLENNAN, INC,
MANSH [NSTHRUMEAT LO™PANY
MANSHALLTOAN MAMUFACTURING INC,
MARUSHIMA mYDRAULIC GATE wOWKS L¥TD0,
MASON R HANGER=SILAS vaSON CO,s INC,
MASONE TLANY INTERNATIOwAL, INC,
~aSONTTE CONP,
MASS, MATERTAL WESEAR(w

CLOGY 1.0,

‘PaALY
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wEF

vErLDOS N0, vENDOR

—-meaee - R
vASY DEVELOPMENTY CO, “2en MESTA maCHINt Co,
VASTER RUILDERS VeSS MpTAL ARTS (O
“ASTER ELECTNIC MEP0 METAL WELLUANS
“88TER GAuGE CC, “2r2 WY& GOONS CC,
vARTER META( RCD M6 b TAL ORFICE FumnITURE
“ATERTALS ANALYSIS €0, V297 wRTALLUY IMC,
vaTwe SO GAS PanpuUCYS MARN METRUROLOrY wpSeaNCH, INC,
YATTIwE oS CONVERYDPS MER]l MLTERON [NSTRUMENTS, INC,
“ATT=EY AISH(P, IaC, MPHZ MpTER DRVICES CO,
Ay, Co M2B3 METER g CNANTANLS, INC,
vauRD, =, 3, & ASSOCIATES M2Rs  CETEW MAKERS
vaveRIC M28S METWA INSTRUMENTS
VARINN PRpeRuR CO,,1nC, waan WprRix, I~nC,
vARaELL LARORATONIES, INC, “pR2 METWMOPCLITAN BUISUN COMPANY
wAYNARD ELECTRIC STREL CASYING CO, ¥@83 ~ETROQVANICS
MAZZELLA AWk C0, ¥2%e MEYER INDUSTHNIES
4CCAFFRAY CO, M2es  MICHIGAN FAARICATING & #ELD
WCCNEvACHA'S mIGueAY TRANS,, InC, MI00 MICHIGAN TRALTOR & vaCwmINnE
“CALLISTER tauTesEsY COD, w3ng mICND SalTlw
SECULLDUGS BLECTRIC 0, “3N3 ~I0CO PIPF & Tust, INC,
“CONNNELL & “ILLER IYT M3oe miDeCITY ARCWITECTURAL IRON CO,
wEPOSELLerELLYAN ENGINEERING CO, MIGS  MIDevaLLtY, INC,
“CoRAA ENTSO. N3Ny MICDLESEX STAINLESS FITTINGS
VEWEARY SAD & ChAvEL ¥310 wlgeAy C0,
VLLGREGNR wlC=1GAr M31i MIDaAESY STREL
wCJiivals COBP M3le #INKESTY ENGISEERISG CO,
vi<AY M313 wIDaEST METALS, INC,
JCab 21t ~0RINE CO STaUCTION CU, “31%  #lnenp ST INSTwUMENT
WCOASTHReC AR (D, M31S MINKESTY PIPING
SCPRERSUN ASSOCIATES, INC, M317 WMIEWLE GOSS NDEXTEN PNELUMATICS (O,
“CSavAsEY STG CO MILE MIWUNT JuRnYGO,LTY,
VECHeTHN ILS NUCLEAW CORP, M3Pn MILES LARDRATONIES, IsC,
VECHANTCAL PRODBUCTS M32L MILLER, RaY INC,
MECHANICAL SERVICE Co M3de wiLLew FLULD PUEx (0,
veCHaAICAL SPECTaLTYIES Co, “323 MILLIPORE PILTE® CUwP
YECwaNTICAL SPECIALYY PEODUCTS, INC, M3I2v  MILLIS JOMN B, COMFANY
“ECNANICS WESEAR(™ INC, M3eh ~LT0%veROY LD
vEDleRAY, INC, M3a2e VMILLS IRON aQRx§ INC,
“ENUSE PORTLAND CEvE-T L0, v32e MILNt ASSOC,
MELANEY ENGIVEERT WL (0, #3300 ~lLrauMEE HOILER & Tanx
YELNATS SUPPLY R GaSsp? M332 MILsAUREE CYLIaDEN CU,
vELTRON CPhEP %333 ~INCO
YEeCD vFg ¥336 ~INE SaFETY APPLIANCES (O,
wEACER NommEs (D, »Ieh S INAEAPOLTSenl vEYCELL
VERCOIN CoRP MINE  WINKESOTA wINING & *FG,, ¥ CG,
4L IRY COVRANY M350 MINACTTE “AMUSBCTLRING CORPORATION
veatav (0 MIRS  MINNQOR IASULATION COMPANY
VERIAY INSTRUMENTS “3%6  MILLSTONE POIMNT COWPALY
SEN10ENeCOOPER CU, “ISE  MISSION MANUFACTURING CU,
“Eary MInE MISSION vALVE AnD Puwe COwPany
vERn TP ELECYRIC MIne MISSISSIPY] VALLEY BRUIPMENT IAC,
vearRivay 17 C, MInG MISSISSIPP] vaLLtY STR STEEL
vEasSjCx, C, S, Cu, VIO MISSOURT ROILER & Tawx
“ESIO CORPLRATIOY ¥3%2 ~itaxt Co,
vESxER, GEORGF (, €0 B326  mITOwbLL, JOWN E,¢ COvPaANY
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VENDOR

MITCRELL TECHNOLOGY, InC,

MITe MISWT WEAVY IMDUSTRIES (JAPAM)
¥ URISHT INTERNATIONAL CURPUNATION
M_RING EQUIPMENTY CO,

“Lw INDUSTRIES

“Nml, Jomn, & SONS

SOLINE CONSUNERS

vOLONEY ELEC CO

40RIL OIL CORP,

“UDPAK

MOFFIY COmnPANY

MOLYCNRPeMOLYBNENUM CONP, 1F AMERICA
YOLLER (N,

YONARCH FNRGE & YACMIb »wORRS INC,
YONITOR LAKS TnC,

MONRNE, R, AAD SONS

MONSANTD RESEARCH CowP,

MONTOGAMERY ELEVATOR
MONTREAL LOCOXOTT VR
wOORE, 1, ®#, CD,
vOORE INDUSTHIES,
wo06 INC,

wADRE DRY DOCK CO,
MOURE & SHAVER, INC,
VONRE PRODLETS CO¥PAVY
MORGAN BLFCTRIC

WORGAN S¥TTH, S, LN
VOIRRLS YACKINE w(ikx§
MORRISNN RKOTHMERS
w(8S¥an, NDONALD P, 1iC
VOTNR ALLIANCE CORVP
MOTOROLA

4PR ASSOCIATES, INC,
452 [NTERNATIONAY

“84 WESEARCw COWP,
VUELLER

VULTIVETALS CO,
MULTISTSESS INC,
MUNROF, R, AND SONS
WURPOCK LEAD CD,, Wt
“iwDOCx, 1INC,

MURRAY AND TRETTEL INC,
MOUSKEGOM RUILER wORKS
AUSOVICS

NALCO CwevICAL CORP,

AURKS - eNOTHINGION

“AMCO CONTROLS

NASKH FAGINEERING CO,, THE
MATIONAL ACME CO

NATIONAL ansEALING 8OX CO,

NAYIONAL
NATIONAL
NATIONAL
NATIONAL
NATIONAL
vATIONAL

RExYLLIA LONP,

CERTIF1ED PIPE ~ELOING Buwkay
CYLINDER GAS CO,

ELECTRIC SIGn
EANVIRONMEATAL INSTRUMENTS,
FORGE CO,

ineg,
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V155
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NATIONAL
CATIONAL
~ATTON AL
nATIOMAL
NAT DIONAL
wATINNAL YA COU

NATIDAAL VALVE & MAMUFACTURING COMParY
LATIDNAL=STANNARD CO,

PEWRASHA PUSLIC Pustw DISTRICY
NECT=nUCLEAR ENGIVEERING & COMPUNENTS, INC,
NEELY, JAVES v,

MELSON STREL & #INE (O,

HELSOM BLECTRIC

NELSUN STUD AbLNPING

HEva, INC,

neSCU Co,

NEUTRON PRODUCTS,
LEsaRn

HEABERG, GUST, x,, COASTRUCTIUN CO,
NEw ENGLAND BOLTY

wew EnGLAND CONTHRULS, INC,

tUEa EAGLAND METAL SPINNING CO,
Lkw ENGLAND INSULATIO

nEw ENGLAND STLICA

NEr ENGLAND NUCLEGR

bw WAVEN TESTING LAHOWRATORY
NES YNRK MLOAER

nEe YONx ATR K MRARE (O,

b JeRSeY ELECTRIC CORPURATION
YEa YORKR TESTING LAWRNRATORIES, INC,
WEAPORY ybpS SHTIPHULLNING & NRY DOCx Cu,
NGK O INSULATOR

wift
nIAGARA

LEAL CO,

NMUCLEAR CuRe,
PLUMRING
SPECTROGRAPHIC LARS,
STAINLESS CORP,

InC,

InC,

MOAmAsK PO ER CNRPORATION
NIAGARA TRALSEQNVER

MIAnNTIC TOOL CN,

NILES STEFL Tanx

NIPPON STAINLESS (JaAPan)

NL OINDUSTRIES INC,
NUN LINEAR SYSTEMS,
NONTER CORP,
MURBATROL ELECTRIC CORP,
NORTHEASY UTILITI=S SEwVICE CuU,
LNRSTRUM

HORANTROL FLECTRUGICS
NURGREM, C, A,y Cu,
KORTwW ANERICAN CARBUN,
NURYAL ENGINEERING
NURMAN ASSOCTATES
HORTH FQUIIPHENT CO
KURTHERN RUTLER €0,
GORTHERN [NO1ANA PUBLIC SERVICE
NURTW AMERTICAN wOCRetLlL CURP,
NORTHERN wEATING SukPLY [N,
NMURTHE S “EG

InC,

InG,

CoOmPaANnY
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GEF ®b
W o vEwDUR hO, VENDO™
LA R ) -——- LA
Pl3s  PaCwakDd piECTNIC €0 P2le ¥P=ILLIPS = GETSCHUW CO,
Plien PACnaRn IvSTRUNE*Y CO,, 14C, Pole PrOENIx STEEL
POiss PAGE FNGIwPERING COvPArY P2I% #nvSICAL SCIENCES Cunp,
PNSNn  PALL THRINITY MICWO CNaP, Pe20 PmyYSICS It TERNATYIUNAL CO,
POSY PaLvER [vSTRUMESYS IMC, PPP2s PICKARD, LOAF & ASSUC,
Pnsy  PavnTow P23n PICKEN CORP,
PRGS  EBaA AL AR o Peie PIN VERTILATOR CUqpINE,
Pilen  PAVGHORN CUAP P233 PINE, wlLLIAv §,
PDe? PawaGO« FLECTRIC Cu, P235 PIONEER ALumInu~ inC,
Plint  PaRA“ETHH, INC, Poen  PIONEER SERVICE R FANGINEERING co,
POIN  PANKER waANMNIFIN COWP, Pow] PINMERR STAuDAWD
PUIS PARKER PaCKING €0, P24 PIPECD STEEL COww,
PNWn  PARKERSHURG W16 & REEL P2el PPt FARKICATING ANU SUPPLY
POme PasxtR SEAL CO, Pess PIPE LINE PROTECTION CO
PORY  PA<SNNS C0,, WALPW ~, PPsSn PIPE wACKINERY CO,
PuMy PAMTLON COMT, Pes? PITTISHURG ACTIVATED CarAQy
PNPR  PARTLO~ CORP, P283 PIYISHUKG=CURNING
SNAn  PaTweAY HELLODAS, INC, Pess PITTSRUWG CRANE & COwvEYODR CO,
PR PAUL=MINROE wYLRAULICS InC, P257 PITISHURG wFTALS
PO  PAATUCKETY wE(, Peen PITISAURLH ARIUGE & IROA
PP3) POV STEEL Pee? PITISHURG TESTING LABORATURY
PIOn  PRARODY ENGINEERING CORP, P2bs PITTSHURGH TRANSHORME&
PINS  PRARSON wANUFACTURING Peb? PITISAURG valLvhk aMD H1TTING co,
PlOR PEECO Cuwe, Pe?n PITYSBURGH=DES MOINES STEEL co,
PLIN PRELLE COD P272 PLAINVILLE “FG, CU,
Pli?2 PEEALESS “ANUFACTURING COMPANY P2723 PLANT CITY STEEL CO,
P11S PEERLESS PUv® (0 P275 PLASTEw PRONULTS
Plén PEERLESS wATER SOFTNER P2R  PLASTIGAGH
P12S PENHERTHY PeRS  PLYNUUTH TUBE
PléR  PEYN HASD CONTRNLS P2le PuPUMATIC FLECTRIC
Plea PE~N COMTROLS INC, Pen? PN,
Plan  PEWN FLEX “EYAL TURING PeuR  POLYPHASE INSTRUMENT €o,
Pl32 PEan METRER CC, PeRY POPEeMQARISON COMPANY
PL3IS PRun PUMP x COVPRESSOW P2an PORTA POWER
Plen PFAN SYATE TUOL & DIE CORPORATION P28] PORCELAIN EnAMEL FINISHERS
PLes  PEaN TRANSFOAMER D1V P22 PORTEC INCUWRPOWATLD
P1Sn  PEwN UNION ELECTHIC P2as PORTER, w, X, CO,¢ INC,
P1S]1 PENNIvAN & HROaNE, InC, P28y PIORTER PEERLESS MOi0RS
P1§2 PENN VENTILATOR COMPANY, P2a) POTTER g HRUMFIFLL
PLSS PENNsSALT ComP, P3nn PURTERSVILLE EGUIPMEAT CO,
Plan PERFEX, INC, P301 PORTLAND GENERAL ELECTRIC COMPANY
Ples PERK[NefLVER CORP,, Twe P302 POTTER ELECTRIC SIGhAL & MEG, INC,
Pi?n PERwALL, InC, P3Ny POSEY IRON AQNeS
P17§ PFERMUTIT CO,, TwE P30S PUSIeSEAL
PLSN PET wEAT & POWER CO P30S PURELL (040 wv,, Tnmt
PIAS PETENSON ASSOC,, ARTHMUR v, Pal0  POAELL MANUFACTURING AND ELECTRICAL CORP,
PLB) PETERSON NIVING SERVICE P32 POAELL, ™, w,, CO,
Plan PETFRSON TRACTOR (nep P313 PUAELN AUTHNRTITY OF NFm YORK
PLa)] PuELPS DODGE CORP, P31y PUsERevaTE
PL92 PwILADELP~IA FLFCTRIC COMPANY PILS PUARR FGUIPHENT CU
PLAS PHILADELPHIA GLaw CORP, PIln  PUNER ENGINEERING AND EGUIPMENT CO,
Fenn  PHILCO FORD (ORP, P3l? PuUnER PIPING CUMPANY
P203 PHILPOT, R, D,, INDUSTHIES, I~C, Fil8 PUaER SYSTENS
P20S PHILIPS=ELMET CORP, P319 PUNER CONVERSIOw PRODUCTS, INC,
P2In PHILLIPS g DAVIES P320 PUAERLITE SaITCHBOARD
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SC ’ AL GLASS INC SK]D™
SCmUREMT wE AT TwEATING ( SKIN
SCHULER BENGINEERING SAOLN
RADONY SLY, »,
SCHLTTE M "TERTING C SMITwH, &
S%hp AGERen 00 S¥1TH &
AR /AN ') S¥ ] THewm N STHE
CHabRIRNEF DEvELOPHENTY ( SHMITH, ELnIN G,
HnlTIER SMITw, J, R, MANUFACTURING CO,
C1 Cwe™ICAL=wESE Iv, $ SYITwER, JACK ™, & CO,
SCIENCE ACCESSORIES COR¥ v T ENGINEERING CC
APPLICATIONS, 1IN §vAPeON TOOLS, INC
Oy Jo Pygo o,
IL TESTING SEwRVICE INC,
S LA BASIC INDUSTRIES
WAPKHICS InC LA ELECTRIC C
S0 InC, LAReDTIV, INTERNATIONAL “ARVEBTER,
ATORJES, I*C, LAIR CORP,
ORkS CO0,, LTD OLAR SuPPLY (O,
Jeeo INC, SULID STYATE CONTROLS, INC,
SOLON MFG, CO,
v1ZING SYSTEMS, INC, SULID SYATE RADIATIONS, INC,
STRILS SONECO SERVICES, INC,
NAMICS, INC, SORENSEN
IPMENT COkP, SOST™AN, W, F, COMPANY
SOUTH CAROLINA ELECTRIC & GAS COMPANY
RVEYIANG & ENGR, CO, SOUTHERN CALTIFORNIA EDISON COMPANY
SOUTHEAN BOILER AND TANK wORXS, INC,
CLEAR ASSOC, SOUTHMERN ENGGePUMP (O
STOXKES DIVISION, PENNWALY SOUTHERN NUCLEAR ENGINEERING, INC,
£ STEEL FARRICATORS SOUTHERN STATES EQUIP
JAMIN F_ ., COMPANY SOUTHAEST FABRICATING & wWELDING CO,,INC,
CHRANE & =018TY SUUTHAESY RESEARCH INSTITUTE
SOUTHAESTERN ENGINEERING CO,
C.o THE SOUTHRESTERN LABORATORIES
LES CRANEmCISY SPARTON SUUTHAESY X‘-(_.
Jo Ly AND ASSOCIATES SPECIAL EQUIPMENT CORPORATION
« VEYOR CuRP, SPECTROMAGNETIC INDUSTRIES
HUMBER COPANY SPEEDwmAY MACWINE & TOOL COMPANY
wh InND, C SPELLMAN WIGW VOLTAGE ELECTROMICS CORP,
ENGINEER]N SPENCER TURBINE CU,
ER PRECISI HLZ ¢ SPENCER, wHITE & PREANT]IS
[PvaneS FINE & $ ) SPERTI FARADAY, INC
CLEAR COR SP. N CRAFY
RRACIN/mARN]S SPOONER B MENNILL CC
A INSTYRUNMENTS IAC SPIRO, e 34 Ay INC,
NAL ENGINEES SPRAY ENGINEERING CC
AL MILL ELECT : SPRAYING SYSTEMS CO
1 PUMPS SPRINGFIELD BOILEN
‘PLEX vALVE & SPRINGFIELD FOUNDNY INC,
VIPLEX wIRE A { SPRINKMAN SONS CORP,
[“PSON $,0, CONSTRUCTION
weONDS PRECISTON SUUARE co
L ™ SeTew SuUPPLY
TERCASY §T, JOWN xeRAY LAD,
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SERVICE, INC,

DUSTRIES

IPMENT CORP
!

'
= TXT DIVISION

r
MO X

L X
4 bt

rrmo
> 0O
zZmo
r x
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L 1RO~ wORXS, INC,
LEAR POWER CORP,
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004 N, I ER LAKQRATORY,
NOBR] JRNAMENTAL
s, AND SUnS
DNBRD VERNCR CU
~“a=RD vICUN, INC,
JOWARD C ASSOCIATES,

rr
-

JLLLY,

LSEY ’ ItS
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ORCESTE oL we,

RCESTE ’ ¢ INST, MECH ENG DEPY
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