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The foliowing steps were taken to evalulate the allocation of IE
inspection effort to risk-related conditiors of light water reactor power
plants:

:. Plant features and activities important to public

safety were identified and grouped into inspection
program areas.

2. Each inspection module was reviewed to evaluate its
effectiveness in meeting its stated objective,

3. Each module was associated with the program areas to
which it applied.

4. The average manhours required to complete each inspec-
tion module were estimated.

5. The manhours invested in each program area (inspection
category, subcategory, and regulatory element) were
analyzed.

6. The noncompliance detection rate of inspection modules
was compared.

Because of the nature of the available data, the risk-related plant
features and activities could not be ranked according to their impertance
to safety, nor could a precise determination be made of the manpower in-
vested in individual inspections. Nevertheless, the assessment identified
potential improvements, primarily for the regional inspection program, in

both specific inspections and inspection program areas.

Although no basis was found in the assessment for fundamental changes
to the inspection program, adjustments to some program areas could be made
to improve overall effectiveness. It was concluded that an increase in the
level of inspection effort was warranted for the Operations phase. An in-
crease in the manhours applied to independent inspection and followup in-
spections was also judged to be appropriate. A list of specific changes
to inspection modules which would contribute to these ad justments is pro-
vided in the report. Other changes to improve inspection coverage and to
provide better information for inspection program management are also

described.
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ALLOCATION OF NRC INSPECTION EFFORT TO
RISK-RELATED ACTIVITIES IN NUCLEAR POWER PLANTS

1. Introduction

1.1 General

This report describes Task | of a study' conducted for the U.S.
Nuclear Regulatory Commission (NRC) to analyze the nuclear power plant
inspection program from the standpoint of risk and human reliability.
Task | assesses the extent to which resource investments in individual
inspections were commensurate with their p-cential for detecting condi-
tions which would contribute significantly *o risk. This assessment was
based on the analysis of data on inspection manpower investments provided
by the NRC Office of Inspection and Enforcement (IE), and on judgments
regarding the effectiveness of the inspections in addressing important

safety-related plant characteristics,

Task 2 of this study examines the maintenance, test, and calibration
procedures used at nuclear power plants by licensees to identify proce-
dural characteristics which contributed to human error. Based on this
identification, a set of inspection methods was developed for IE to evalu-
ate licensee procedures. Task 2 activities and results are described in a

separate report.l

1.2 Background
The basic responsibility for public health and safety at nuclear
power plants is legally assigned to the owners and operators (licensees)

of the facilities. NRC's function is to mate sure that licensees meet

*The study was entitled "Application of hisk and Human Reliability
Analysis to IE Inspection Program,"
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their responsibilities., Tc provide this assurance, NRC has established a
body of regulatory requirements, binding on licensees and their contrac-
tors, Licensee commitments are also required on facility design, construc~
tion, and test and operating processes to make sure *hat they adhere to

public health and safety standards.

The primary objective of the IE inspection program is to ascertain
whether licensees have administrative programs that address all risk-
related activities and that comply with regulatory requirements and com-
mitments, To meet this objective, the inspection program is designed to
determine (1) whether licensee administrative programs have been adequate-

ly defined, and (2) whether these programs are implemented.

A secondary objective of the IE inspection program is to determine
the safet s status of the nuclear plants through independent observations,
However, since the implementation of this secondary objective is sharply
constrained by both law and limitations of NRC resources, the judgments
made regarding the inspection program are based on the extent to which

they served the primary objective,

1.3 Limitaticg&

The IE inspection program consists of inspections performed during
all phases of nuclear power plant activity--from design to decommission-
ing. The assessments made in this study were limited to those procedures
which were applied during the Preoperational Test, Startup Test, and
Operations phases, Therefore, the conclusions we present here should be

evaluated in relation to the overall program.

The IE inspection procedures studied were those in effect on January 1,
1979, We found that subsequent changes in inspection procedures after this

date did not significantly alter our asses-m~".ts and counclusions.
The inspection program for the Preoperational Test, Startup Test, and

Operations phases has two major components: (1) inspections performed by

inspectors based at regional IE offices, and (2) inspections periormed by
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resident IE inspectors based at the power plants. Separate inspection
procedures (called inspection modules) are provided for each of these
program componentl.2 However, since the resident inspection effort is
relatively recent (1978) and has yet to be iuplemented at all the facili-
ties, the available data on this portion of the program are insufficient
to support significant conclusions., Thus, the data and conclusions in

this report are primarily pertinent to the regional inspection program.

This study does not address modules which pertain to safeguards,
i.e., plant protection and nuclear materials inventory. Thus, the overall
manhour investment data shown for the reactor inspection program is

exclusive of time devoted to safeguards inspections.

1.4 Definition of Terms

Program Definition. The licensee's delineation of an

administrative program for specific activities, e.g.,
preoperational test of a plant system or surveillance of
the Cperations phase. Program definition is usually
inspected by examining administrative documents and

supporting procedures,

Program Implementation. The licensee activities that carry

out a defined program. Program implementation is inspected
by witnessing licensee activities and by reviewing facility

records and/or observation of plant status,

Inspection Program Area. Any portion of the inspection

program which is of interest with respect to inspection
resource investment and potential impact on safety. Ex-
amples of program areas are the Preoperational Test
inspection program, Nonroutine Inspections, and Post

Accident Heat Removal System inspecticns.

Inspection Category. Those program areas designated Ad-

ministrative Inspection, lndependent Inspection, Routine

Inspection, and Nonroutine Inspection,

13
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Administrative Inspection Activities. Modules in the

inspection program that deal with activities other than
direct inspection. Included in this category are entrance
and exit interviews, management meetings, and review of

topical reports,

Independent Inspection. Inspections performed outside the

defined inspection program. The defined inspection program
requires 802 of the total inspection effort, with 20 avail-
able for independent inspections. Independent inspections
include walkthrough inspections of specific areas of the
facility, exploring potential problems, and exploring areas

of the inspector's specific interest or concern.

Nonroutine Inspections. Inspection activities that are

contingent upon events such as the discovery of noncom-
pliance or safety problems by either an inspector or a
licensee. Nonroutine inspections generally define the
nature and extent of the problem in question, and make sure

that appropriate actions are taken.

Routine Inspections. Inspection activities that are either

keyed to specific milestones in plant construction,
testing, and operation, or scheduled to occur at a fixed
frequency or period. Routine inspections include the
subcategories Mitigating Functiors, Initiating Events,
Quality Assurance (10CFR50, Appendix B), and other
Regulatory Requirements. Examples include inspections that
are required for the preoperational testing of a dc power
system and those that periodically check the Operations-

phase surveillance program.

Mitigating Functions. Those functions which, given an

initiating event such as a loss of coolant accident or
reactivity transient, prevent unacceptable core damage or a
large release of radioactive material to the enviromment.

A list of mitigating functions and the plant systems which

contribute to those functions is shown in Table A-l.



Initiating Events. Thoze events which, in the absence of
appropriate mitigating functions, could lead to unaccept-
able core damage or a large release of radinactive material
to the environment, The list of initiating events and

potential causes are shown in Table A-2.

Inspection Elemeats. The specific program areas which make

up the inspection subcategories of Routine Inspection. For

example, "Reactor Trip" is an inspection element of the

subcategory, Mitigating Furctions,




2. Summary of Analysis

2.1 General

The following steps were taken to evaluate the allecation of IE in-
spection effort to risk-related conditions of light water reactor power

plants:
a. Plant features and activities important to public
safety were identified and grouped into inspection
program areas.

b. Each inspection module was reviewed to evaluate its
effectiveness in meeting its stated objective,

¢. Each module was associated with the program areas to
which it applied.

d. The average manhours required to complete each inspec-
tion module were estimated.

e. The manhours invested in each program area (inspection
category, subcategory, and regulatory element) were
analyzed.

f. The noncompliance detection rate of inspection modules
was compared.

A summary of these activities and their results follows.

2.2 1Inspection Program Areas

The inspection program was divided into the following program areas

to examine its scope and character:

e Reactor Phases. The largest program areas. Includes

Preoperational Test, Startup Test, and Operations

phases.

e Inspection Categories. Subdivision of the Reactor

Phases. Includes Routine, Nonroutine, Independent, and

Administrative Inspections.
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e Inspection Subcategories. Subdivision of the Routine

Inspection category only. These include Initiating
Events, Mitigating Functions, Quality Assurance, and

Other Regulatory Requ.rements,.

e Inspection Elements. The smallest program areas. They

represent components of the Inspection Subcategories and

are listed in Tables A-l1 through A-4 of Appendix A.

The relationship between the various program areas is illustrated in
Figure 2-1. For definitions of the Inspection Categories and Subcate-

gories, see Section 1.4,

Reactor Pnases (Preoperational Test, Startup Test, Operations)

v

Inspection Categories (Routine, Nonroutine, Independent, Administrative)

N 4

Inspection Subcategories (Initiating Events, Mitigating Functions,
(Z::y?OUt‘"e Inspestion Quality Assurance, Other Regulatory

Requirements)

Inspection Elements (see Tables A-1 through A-4)

Figure 2-1, Inspection Program Areas

The plant characteristics and activities important to public safety
were identified and categorized as described above, However, because of
insufficient information (particularly, information on the probability of
occurrence of initiating events and mitigating functions), we were unable

to rank the program areas and the items within the program areas by their
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importance to safety, Consequently, these areas were assymed to have

equal importance with respect to public safety,

2.3 Review of Inspection Modules

Approximately 350 modules in the Preoperational Test, Startup Test,
and Operations phases were reviewed to assess the adequacy of inspection
activities, We examined inspection modules for the regional inspection
program (taken from IE Manual Chapters 2513, 2514, and 2515), and for the
resident inspection program (taken from IE Manual Chapters 2593, 2594, and
2595). The review of the inspection modules is described in Appendix B,
and the results are recorded on an "Evaluation of Inspection Module" form
(Figure B-1)., 1In genera!, this review indicated that the format of the
inspection modules is appropriate and the module objectives were satisfac-
torily verified by their inspection requirements, However, there are some

areas where improvements could be made:

2.3,1 Inspection Frequency

Some inspection modules in the Operations phase are scheduled for
application every 3 years, These modules (which include 38701B, 38702B,
and 42703B) are intended to examine the adequacy of program implementa-
tion, such as carrying out routine periodic activities. There is a signi-
ficant potential for change in the implementation of licensee programs
during operations, as a result of changes in personnel, organizations, or
responsibility assignments. Consequently, program implementation should

be inspected as frequently as practicable.

2.3.2 Inspection Definition

In the Preoperational Test and Startup Test phases the inspection
modules are generally keyed tc tests of specific plant systems. However,
in the Orerations phase, the modules 2re Jdrafted according to functional
activities such as calibration or maintenance. As a result, mary safety-
related categories are included in each module, making it difficult to (1)
verify that systems important to safety have an adequate probability of
being inspected; (2) verify that all of the important systems are

19



inspected periodically over the lifetime of a plant; and (3) document the

total investment of inspection time on a system-by-system basis.

A related condition exists with respect to modules for the Startup
Test phasa. Here, the more significant startup tests are divided into two
groups (A ané B). Each inspection module pertaining to these groups
describes two inspections, only one of which is to be conducted by the
inspector (depending upon the grcup selected for the specific plant being
inspected). The rules for selection of the appropriate inspection from
the modules are clearly stated in the IE Manual. However, the reporting
and data collection systems are based on identification of inspections by
module number. Consequently, it is difficult to determine, subsequent to

a Startup Test phase, which inspections were actually completed,

- P P Samglinl

Many parts of the inspection program entail sampling of procedures,
activities, or data. Currently, samples are selected on the basis of in-
spector interest or concern, or for convenience of inspection., Although
this method of sampling may be effective for supplementing licensee
activities in assuring safety, it could also limit the opportunity for
inspection of some safety-related areas. One example of this situation is
found in Module 70303B which provides for sampling from a population of
procedures for preoperational tests of important systems and components
(the Index of Primal Tests). The number of inspections reported for each
of the inepection modules appearing in this population was reviewed.
During the 3-year period covered by the study for regional inspections
(1976 through 1978), 30 inspections were reported for Module 703608,
"Manual Reactor Control System, and none were reported for Module 703618,
Traversing Incore Probe System. While the data are not conclusive, it
appears that the amount of inspection pertinent to preoperational testing

of the probe system is lower than desired,

2.3.4 Guidance

The guidance portion of the modules is considered an appropriate

place to provide inspectors with helpful information such as the basis for
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inspection, inspeccion procedures, and applicable regulatory requirements,
In many of the modules reviewed, the guidance was judged to be insufficent

in these areas,

A number of inspection modules contain phraees, such as "No speci-
fic guidance furnished at this time," "Guidance being developed," and
"More written guidance is being develcped."” Some of these modules are
over 3 years old, and still retain the same status relative to guidance
(see modules 843328, B4711B, 72531B, 725328, 72540B, 72548B, 72554B,
725648, 72566B, and 80710B),

2.4 Association of Modulee With Inspection Categories and/or Inspection
Elements

Each inspection module in the Preoperational Test, Startup Test, and
Operations phases for both the regional snd the resident inspection pro-
grams was reviewed to determine the association between inspection require-

ments and program areas. Appendix C gives the resulte of that review.

Ae evident in Tables C-1 through C-9, there appears to be satisfac-
tory inspection coverage for nearly all of the program areas. However, a
few areas in the resultant tables do show a relatively low level of inspec-

tion coverage in the Preoperational Test and Startup Test phases:

e In Table C-1 under Post Accident Heat Removal, no in-
spection module was found that specifically covered

the inspection of the Ice Condenser System,

e In Table C-2 under Heat Transfer to Environment, no
inspection module was found that specifically covered

the inspection of the Secondary Steam Relief Valve.

e In Table C-3 under Emergency Core Cooling Injection
and under Contaimment Integrity, no inspection modules
were found that specifically covered the inspection of
the Manual Relief Valve or the Reactor Building-

Ventilation System Isolation Valve, respectively.
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e In Table C-7 under Inspection, Test and Operating
Status, no inspection module was found that covered

this 10CFR50 Appendix B requirement,

2.5 Analysis of Average Manhours Invested in Inspections

In order to assess the extent to which the IE program manhour invest-
ment in inspections is commensurate with the effectiveness of the inspec-
tions in addressing safety-related program areas, the manhours invested in
each completion of an inspection module were analyzed. Manhour invest~
ments were iden'ified for each module, in the phase or phases (Preopera-

tional Test, Startup Test, and Operations) in which they were used.

Data provided by the IE Office included total manhours charged to
each module and a count of the number of inspections reported for each
module (Appendix D). It is important to note, however, that more than one
inspection was often required to complete a module (Appendix D). There-
fore, dividing the total manhours charged to a module by the number of
inspections reported would generally not be a reasonable calculation of
the average manhours required for module completion. For this reason,
other calculations were required to determine the manhour investments. In
most cases, these calculations involved assumptions regarding the average
length of test phases and the application of modules during these phases.

In other cases, estimates of module completion time were involved.

For regional inspection modules pertinent to the Preoperatiocnal Test
or Startup Test phase, the average manhoure expended per reactor per phase
were calculated. For regionel inspection modules applied during the Oper-
ations phase, the average manhours per reactor per year were calculated.
Similar calculations were made for resident inspection modules. However,
because the resident program is oriented to sites rather than reactors,
the calculations were made on a "per site" rather than a "per reactor"

basis.

Because of the assumptions required to calculate average manhour in-

vestments in inspection modules, substantial uncertainties exist regarding
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individual module results. Consequently, the values shown in Tables D-l
through D=6 can be regarded only as estimates. Analysis of the IE data
was also affected by the large variability in the time required to con-
duct various inspections. Administrative programs, supporting procedures,
licensee activitiee, and records vary widely in scope and complexity from
one Inspection Element to another, with a substantial effect on the time
needed for satisfactory inspection. In addition, we encountered a problem
in the variable number of modules needed to describe a program inspection.
In some cases, the total inspection of a program area is encompassed in a
single inspection module; in others, it is distributed among several
modules. Because of these problems, no significant result was obtained

directly from the analysis of module manpower investments.

2.6 Analysis of Manhours Invested in Program Areas

Many inspection modules address more than one of the program areas
analyzed in this study. In these cases, it was necessary to allocate the
estimated manhour investments in each module to the applicable program
areas. Thus, we assumed that manhours applied equally to each of the
program areas addressed. For example, if the investment in a module was
estimated to be 12 hr and the module addressed 3 program areas, then &4 br
of inspectio.. effort were allocated to each program area. Where an in-
spection module applied to only one program area, the entire manhour

estimate for the module was, naturally, allocated to that area.

Manhour investments for each program area were derived by adding the
allocated manhour figures for each inspection module applicable to the
program area. Additional description of the analysis is contained in

Appendix E and the results are shown in Tables E-~1 through E-16,

The analysis of manhours invested in Inspection Elements is affected
by the same problems that applied to the analysis of manhours invested in
individual modules (Section 2.5). The impact of these problems diminishes
as larger program areas are addressed, because uncertainties resulting

from assumptions made for individual elements tend to balance out, and
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because manhour investments for individual modules do not have to be

allocated across Inspection Categories or Program Phases.

The manhour data for Inspection Categories are shown in Tables 2-1
through 2-4, These data indicate (with one exception) that inspection
manhours are well distributed over the program areas. The exception ap-
pears to be a low level of emphasis on mitigating functions and initiating
events in the Operations Phase. This is because the Operations Phase in-
spections focus strongly, and appropriately, on generic licensee activi-
ties associated with operating plants. These inspections address activi-
ties such as surveillance and maintenance which are designed to assure
proper function of safety-related plant systems. Because the statistical
data available for the study did not permit identification of the specific
mitigating functions and initiating events covered by the inspections, the
manpower invested was attributed to the Other Routine Inspections

category.
The highest level of inspection manhours for the phases s’ :died
occurs in the Preoperational Test Phase (100 manhours per month) and the

lowest in the Operations Phase (69 manhours per month).

2.7 Analysis of Noncompliance Detection Rate

One measure of the effectiveness of inspections is the number and
seriousness of the problems which the inspections reveal. If an inspec-
tion detects few problems (compared to the number found by similar in-
spections), it may be inferred that (1) the inspection is not capable of
detecting existing problems, and/or (2) the subject of the inspection is
relatively free of problems. On this basis, we would recommend revising
the inspection process or reducing the level of inspection effort. If an
inspection is found to detect a large number of problems, it is reasonable
to conclude that the level of inspection effort should be sustained or
increased. In addition, the underlying causes of the problems shoulc be
identified. In the case of the reactor inspection program, this mig..&

entail increased examination of the licensee's administrative program.
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Table 2-1

Manhours by Inspection Category - Regional

Manhours Per PreOP Manhours Per Startup Manhours Per Year Operation

ST

Definition Implementation| Definition Implementation | Definition Implementation
BWR

Mitigating Systems 91 142 26 87 B
Initiating Events 230 104 41 105 15 32
10CFR50 APP B 94 89 68 53 37 43
Other Routine Inspectio 141 232 20 62 86 260
Nonroutine Inspection 1 253 66 18 153
Independent Inspection 148 148 45 as €5 65

Admin. Activities 121 32 51
SUB TOTALS 826 968 232 418 272 557

TOTALS 1794 Manhours/PreOP 650 Manhours/Startup 829 Manhours/Yr. of OP
100 Manhours/Month 72 Manhours/Month 69 Manhours/Month
PWR

Mitigating Systems 124 159 21 30 3
Initiating Events 169 129 77 114 15 36
10CFR50 APP B 24 89 68 53 37 43
Othe: Routine Tnspectio 141 232 20 62 86 260
Nonroutine Inspection 1 253 66 18 153
Independent Inspection | 148 148 45 45 65 65

Admin. Activities 121 32 51
SUB TOTALS 798 1010 263 370 272 560

oy ;__“ 1808 Manhours/Pre0p 633 Manhours/Startup 832 Manhours/Yr. of OP

100 Manhours/Month

70 Manhours/Month

69 Manhours/Month
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Table 2-2

Percent of Manhours by Inspection Category - Regional

Manhours Per PreOP Manhours Per Startup Manhours Per Year Operation
Definition Implementation| Definition Implementation | Definition Implementation
BWR '

Mitigating Systems 5.1 =9 4.0 13.4 : 0.5
Initiating Events 12.8 5.8 6.3 16.1 1.8 3.9
10CFRS50 APP B 5.2 5.0 10.5 8.2 4.5 S.8
Other Routine Inspectionf 7.9 12.9 3k 9.5 10.4 31.3
Nonroutine Inspection 0.1 14.0 10.2 2.2 18.4
Independert Inspection 8.3 8.3 6.9 £.9 1.8 7.8
Admin. Activities _£.1 4.9 6.2

TOTALS 46.1 53.9 35.7 64.3 32.9 67.1

N
Mitig: r < tems 6.9 8.8 3.3 4.7 0.4
Initiating Events 9.3 1.1 32.2 18.0 1.8 4.3
100 FR50 Afv B 5.2 4.9 10.7 8.4 4.4 5.2
GLher Routine Inspectio 7.8 12.8 3.2 9.8 10.3 31.3
Nonroutine Inspection 0.1 14.0 10.4 2.2 18.4
Independent Inspection 8.2 8,2 T21 2.% 1.8 1.8
Admin. Activities 6.7 . £.1

TOTALS 44.2 55.8 41.6 58.4 32.6 67.4




Table 2-3

Regional Inspection Program Manhours/PWR

TEST OPERATIONS

INSPECTION PHASES PHASL

CATEGORY MANHOURS MA’HOURS/YEAR
Routine

Mitigating 334 (14)* 3 (0)

Initiating 489 (20) 51 (6)

Appendix B 304 (12) 80 (10)

Otner 455 (19) 346 (41)
Nonroutine 320 (13) 171 (21)
Independent 386 (16) 130 (16)
Administrative 153 (6) 51 (6)
Total Program 2441 (100) 832 (100)

*
Figures in parentheses represent percent of total
inspection hours.

Table 2«4

Regional Inspection Program Manhours/BWR

TEST OPERATIONS

INSPECTION PHASES PHAGE

CATEGORY MANHOURS MANHEOURS/YLAR
Routine

Mitigating 346 (14) 4 (0)

Initiating 480 (20) 47 (6)

Appendix B 304 (12) 80 (19)

Other 455 (19) 346 (41)
Nonroutine 320 (13) 71 T21)
Independent 386 (16) 130 (16)
Administrative 153 (6) 51 (6)

Total Program 2444 (100) 829 (100)



To address the noncompliance detection rate of inspections, we re-
viewed the available data for the inspection modules. For each module,
the total manhours charged during the period studied were divided by the
number of noncompliances detected. The results of these calculations pro-
vide an indication of the average number of manhours invested per noncom-
pliance detected. App ndix F provides a description of the analysis and
Tables F-1 through F-8 present detailed results., Summary information is

presented in Tables 2-5 and 2-6,

Several observations can be made regarding the results of the

analysis:

a, The average manhours per noncompliance for the Opera-
tions phase is about half of that for the Startup Test
phase and nearly eight times lower than the Preopera-

tional Test phase,

b, No violations were reported during the period studied
as a result of Preoperational Test or Startup Test
phase inspections; seventeen were reported as a result

of Operations phase inspections,

¢. Average manhours per noncompliance are very high in the
administrative category. This is to be expected since
the effort in this area is directed primarily toward
necessary activities other than inspection, such as

entrance and exit interviews,

d, For the period studiea, no specific inspection category
(other than administrative) had a consistently high or
low rate for all three phases, However, there werc
significant differences in these rates in the Startup

Test and Operations phases,

e, The ratio of infractions to deficiencies is essentially
constant across the phases, but differs by inspection

category. In the Nonroutine and Independent inspection
categories, 75% of the noncompliances detected were in-

fractions while 23" were deficiencies. In the
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remaining inspection categories, the average was 622

infractions, 38% deficiencies.

f. An analysis of the resident inspection program similar
to that presented in Tables 2-5 and 2-6 is not pre-
sented because the available experi.nce data were not
suf ient to provide adequate confidence in the
ave e manhours per noncompliance rates for individual
inspection categories. It is worthy of note, however,
that the overall rate for resident inspection modules,
based on 3458 inspection hours and 21 noncompliances,
is 165 manhours per noncompliance. This is nearly
three times as high as the overall rate for regional

inspection modules.

g. With few exceptions, the review of those modules with
exceptionally high or low detection rates produced
negative results. That is, the nature and extent of
the inspection activitiee required by these modules was
not found to be significantly different from other
modules.

Although detection rates are often a useful measure of inspection ef-
fectiveness, a special caution must be observed with regard to the reactor
inspection program. Noncompliance detection rates must be used carefully
in evaluating inspections because, as we have indicated, problems detected
in the program frequently do not represent failure to comply with regula-
tory requirements, Enforcement action in these cases therefore involves

factors other than noncompliance as the cause of the problems,
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Table 2-5

Manhours per Noncompliance by Inspection Category « Regional

PREOPERATIONAL

INSPECTION

NONCOMPLIANCE

TOTAL MANHOURS/

CATEGORIES Violations Infractions Deficiencies Total MANHOURS NONCOMPLIANCE

Mitigating Systems

& 0 ) | 7 18 5753 320
Initiating Events
10CFR50 Appendix B 0 3 2 6 2657 443
Other Routine 0 8 4 12 $711 476
Non Routine 0 11 6 17 3868 228
Indeprndent 0 7 4 11 4477 407
Administrative 0 1 0 1 1831 1831

TOTAL 0 42 23 65 24,297 374
STARTUP

Mitigating Systems

& 0 13 9 22 3725 124
Initiating Events
10CFR50 Appendix B 0 13 B 1 24 1375 $7
Other Routine 0 20 11 31 1164 38
Non Routine 0 7 1 8 1045 131
Independent 0 17 4 21 1378 66
Administrative 0 0 0 0 500 oo

TOTAL 0 70 36 106 9187 87
OPERATIONS

Mitigating Systems

& 0 41 29 70 5093 73
Initiating Events
10CFR50 Appendix B 0 55 33 88 5317 60
Other Routine 0 1019 607 1626 60,122 37
‘Non Routine 15 415 138 568 31,637 56
Independent 2 389 108 499 24,406 49
Administrative 0 1 0 1 9539 9539
— . _TOTAL 17 1920 915 2852 136,114 48




Table 2-6

Manhours per Noncompliance by Inspection Category - Regional

SUMMARY
INSPECTION NONCOMPLIANCE TOTAL MANHOURS/
PHASE Violations Infractions Deficiencies Total MAJOURS NONCOMPLIANCE
Preoperational 0 42 23 65 24,297 374
Startup 0 70 36 106 9,187 87
Operations 17 1920 915 2852 136,114 48
TOTAL 17 2032 974 3023 169,598 56
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3. Conclusions

3.1 General

Based on the analyses described in Section 2, we found that the
resource investments in the regional inspection program for the phases
studied were generally appropriate in terms of the overall program objec-
tives. Our assessment indicates no basis for fundamental changes to the
program. However, adjustments could be made which would improve overall
effectiveness. These potential inspection program adjustments are dis-

cussed below.

3.2 Inspection Modules

The review of inspection modules (Section 2.3) led to the conclusion
that the basic format of the modules was satisfactory. However, based on
the results of the review, the following improvements in module content

were considered desirable:

a. The inclusion and updating of guidance procedures to
modules (Section 2,3.4), and the expansion of guidance
in many modules to include inspection bases and meth-
ods, potential pitfalls, and criteria for evaluat-
ing adequacy of findings.

b. An increase in module inspection frequency, where cur-

réntly Operations phase programs are imspected only once
every 3 years (Section 2.3.1),

¢. The restructuring of modules for Operations phase in-
spections so that they are organized on a system basis
rather than by functional activities, such as surveil-
lance or maintenance. With this restructuring, a set
of modules would be keyed to specific systems for each
of the functional areas, resulting in improved analysis
and control of inspection effort (Section 2.3.2).

d. The requirement for random sampling from the Index of
Prima! Tests and in other sampling activities where the
inspection population can be clearly identified
(Section 2,3.3),
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3.3 Inspection Module Distribution

The distribution of inspection modules with respect to program areas
was judged to be generally appropriate. All of the inspections addressed
subjects which were important to safety. Based on the results of the
analysis described in Section 2.4, we concluded that the inspection pro-
gram for the test phases would be strengthened by the addition of the

following specific inspections:
a. Ice condensor systems
b. Secondary steam system relief valves
c¢. Emergency core cooling system manual relief valves
d. Reactor building ventilation system isolation valves
e. Inspection, test, and operating status (Quality

Assurance) ,

3.4 Overall Program Assessment

The following conclusions were reached based on the overall results

of the analyses described in Section 2:

a, The effectiveness of the inspection »rogram could be
improved by increasing the manpower investment in
inspections performed during the Operations phase. The
current level of inspection effort is the lowest of the
three phases studied and the rate of noncompliance
detection is the highest. Problems occurring in the
Operations phase have the most immediate impact on

public safety.

Some increases in the level of inspection effort during
the Operations phase would result from implementation
of the specific changes detailed in Table 3-1. Addi-
tional increases are warranted, and these could be

provided by changes to the resident inspection program,.
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Table 3-1

Potential Increases in Regional Inspection Program

TOTAL NONCOMPLIANCES MANHOURS/
MODULE MANHOURS (V/I/D)* NONCOMPLIANCE COMMENTS

80710B 4223 0/76/172 17 Environmental Protection.
Frequency could be increased to
at least twice per year.

417018 1002 0/28/23 20 Requalificrtion Training.
Overall inspection level is
low in this area. Freguency
could be increased to twice
per year. Sample sizes in
module could be increased.

82711B 1922 0/66/22 22 Emergency Planning.
F1 2quency and/or sample sizes
c.uld be increased.

35747B 161 0/4/3 23 Receipt, Storage and Handling.
Overall inspection effort of
this area is low. Sample
sizes could be increased.

83740B 5764 0/166/76 24 Radiation Protection.
Frequency could be increased
to at least twice per year.

40700B 1943 0/43/36 25 Onsite Review Committee.
Overall inspection effort is
low. Sample sizes could be
increased.

84710B 4866 0/154/36 26 Radioactive Waste System.
Frequency of inspection could
be increased to at least twice

per year,

83530B 209 0/7/1 26 Radiation Protection. Sample
sizes could be increased,

62700B 22137 0/42/33 30 Maintenance. Overall inspec-
tion effort is low consider-
ing importance of area.

*Violations/Infractions/Deficiencies Frequency could be increased
to at least twice per year.
Sample sizes could be
increased,
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Table 3-1 (cont)

TOTAL NONCOMPLIANCES MANHOURS/
MODULE MANHOURS (Vv/I/D) NONCOMPLIANCE COMMENTS

82745B 2596 0/°5/11 30 Radiation Protection-Refueling.
sample sizes could be increased

71501B 252 0/6/2 32 Technical Specification
Compliance. Overall inspection
level low for this area.
Frequency and/or sample sizes
could be increased.

56700B 1738 0/33/17 35 Calibration. Inspection level
low for this area. Frequency
could be increased to at least
twice per year. Sample sizes
could be increased.

36100B 285 0/3/5 16 10CFR21 Compliance. Sample
size could be increased.
Aadition of this module to
Operations phase inspection
program could improve
effectiveness.

617008 1989 0/34/16 40 Surveillance. Frequency could
be increased to at least twice
per year. Sample sizes could
be increased. Effectiveness
could be improvei by use of
checklist developed in Task 2
of this study.

37700B 1853 0/28/17 41 Design, Design Changes and
Modifications. Inspection
frequency could be increased
to at least twice per year.
Sample sizes could be increased

71710B 8452 0/143/58 42 Review of Plant Operations.
Inspection level is low
considering importance of area.
Inspection frequency could be
increased to monthly. Sample
sizes could be increased.

61721B 1234 0/18/8 48 Surveillance of Pipe Supports
and Restraints. Frequency
could be increased to at
least twice per year for
available areas. Sample
sizes could be increased.
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b. An ideal inspection program is one in which inspectors,
having detected a problem, examine it further to deter-
miue not only the proximate but also the underlying
causes. Followup inspection activity is reported under
Module 92701, Manhours reported under this module were
approximately 5% of the overall inspection effort. No
objective data were available to assess the adequacy of
this effort. A general impression, however, is that
program effectiveness would benefit from additional

stress on followup inspection.

¢. Approximately 20% of the routine inspection manhours
are intended to be used for Independent Inspection
(Module 92706B). During the period studied, only about
16% of the inspection effort was reported in this
category. The program fiexibility and the opportunity
to evaluate the licensee administrative programs which
arise from Independent Inspections are considered to be
valuable parts of the inspection program. It appears
that efforts to utilize a full 20% of inspectors' time

in this category should be increased.

3.4.1 Potential Increases in Inspection Effort

A list of specific module changes which are judged to be candidates
for increased inspection effort is presented in Table 3-1. This table
shows, for each module listed .he total manhours reported in the 3-yr
period, the number of noncompliances (by violation, infraction, and

deficlency), the average manhours expended per noncompiiance detected, and
pertinent comments,

3.4.2 Potentiz! Decreases in Inspection Effort

A list of specific module changes that are judged to be candidates
for decreased inspection effort is presented in Table 3-2.
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3.5 Other Conclusions

A significant conclusion from this study is that the type of analysis
done provides useful information to managers of the reactor inspection pro-
gram. The results of such analyeis would be more valuable if interpreted
by those completely familiar with the inspection program, and if data on
deviations could be added to the analysis. With minor changes to the data
reporting system and reasonable programming changes for the existing
computer-based ‘data processing system, this type of analysis could be
reported periodically with little or no additional effort. It is con-

cluded that the production of such reports would be fully warranted.

Bases .~ the effectiveness of inspection and relative importance to
safety of areas being addressed, it appears that modules coicerning Vibra-
tion, Loose Parts Monitoring, and Crames, Hoists and Lifting Equipment
could be removed from the Primal Test Index and added to the lists con-
tained in Modules 70311B and 70329B. (onsideration should also be given
to (1) hroadening the inspection of the Traversing Incore Probe System to
encompass the complete ueutron monitoring system, and (2) adding the

Automatic Depressurization System to the Primal Test Index.

An inspection checklist for review of licensee, maintenance, test and
calibration procedures was developed for Task 2 of the atudy.l The use of

this checklist could improve the effectiveness of procedu.e review

modules.,
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Table 3-2

Potential Decreases in Recional Inspection Proaram

TOTAL NONCOMPLIANCES MANEOURS/

MUDULE MANHOURS (V/1/D) NONCOMPLIANCE COMMENTS

703138 673 0/0/1 Containment Leak Rate Test.
Consider inclusion on primal

TRIGTS s 0/8/0 list as opposed to current

70323B 180 0/0/0 100% application. Large
saving in manhours could be

1352 0/0/1 1352 sedlined,

703018 915 0/0/1 915 Preoperational test control
program inspection. Consider
revision to reduce level of
inspection effort.

823318 372 0/0/0 Emergency planning. Consider
revision to incr~ase inspection

Sa3jen 79 9£0/0 of procedures and of the

823328 235 0/0/0 efficiency of personnel training

‘ drills. 1If effectiveness
424520 222 9040 cannot be increased, consider

1007 0/0/0 oo reduction in level of
inspection effort.

83320B 308 0/0/0 Radiation Protection. The
requirements of these modules

$3315» 21 9070 could be combined, resulting

805 0/0/0 (e o] in reduced manhour investment.

927128 486 0/6,0 Resumption of Normal Operations
After Strike. Module could be

327098 91 0/0/% revised to reduce inspection

927108 90 0/0/2 level.

927118 58 0/0/0

725 0/0/2 363

73051B 586 0/2/0 293 Inservice Inspection Administra-
tive Program. Consider reducing
frequency, and/or revising
module to reduce inspection
load.

725248 468 0/1/0 468 Initial Fuel load witnessing.
Could be revised to reduce
inspection level.

843308 500 0/0/0 Radwaste systems. The
requirements of these three

843118 "e 0/4/0 modules could be combined,

843328 227 0/0/0 resulting in reduced manhour

1215 0/4/0 304 investment.

803108 294 0/0/0 Environmental Protection.

p The requirement of these three
§03208 i 0/d/4 modules could be combined,
803308 397 0/0/1 resulting in reduced manhour

1037 0/2/3 207 ANPRERRARE
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APPENDIX A

Inspection Program Areas

Al. General

In order to examine the scope and character of the inspe’ .ion pro-
gram, it was divided (and subdivided) into program areas. These are

described below.

A2. Reactor Phases

This division identifies the major phases of the inspection program.
The phases considered were Preoperational Test, Startup Test, and

Operations.

A3, Inspection Categories

These categories are subdivisions of the three major phases. The
categories are Routine Inspection, Nonroutine Inspection, Independent
Inspection, and Administrative Activities. They are defined in Section

1.4 of this report.

A4, Inspection Subcategories

For the Routine Inspection category only, Inspection subcategories
were defined. These are Mitigating Functions, Initiating Events, Quality

Assurance, and other Regulatory Requirements.

A4, 1 Hitéﬂgting Functions

These are functions that, given an initiating event (loss of coolant
accident or reactivity transient), prevent a core melt or a large release
of radioactive material to the environment.’ A list of Mitigating Func-

tions and the plant systems which contribute to those functions is shown
in Table A-1,
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AL, 2 Initiating Events

These are events that, in the absence of appropriate mitigating func-
tions, could lead to unaccepts le core damage or a large release of radio-
active material to the environment.

developed from several sources.

Each initiating event was catalogued according to one of the

2456

following major event categories:
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Reactivity Transient - transients that result from
positive reactivity insertions due to control
elements, moderator effects, or any unexplained

deviation from expected reactivity performance.

Reactor Coolant System Pressure Transients -
transients resulting in either overpressurization or
depressurization of the -eactor coolant system,

excluding loss of coolant accidents (LOCA's).

Reactor/Steam Demand Mismatches - transients resulting

in imbalances between the reactor core rate of heat
production and the secondary system's rate of heat

removal,

Reactor Coolant System Heat Removal Transients -
factors affecting the ability to transfer heat ‘rom

the reactor core to the ultimate heat sink.
Loss of Coolant Accidents

Factors Affecting Core Power Distribution - Although

" these are factors that can

not truly "transients,
adversely affect the power distribution of the core,
leading to local hot spots and potential local fuel
damage. These factors are included as initiating

events for IE inspection module categorization.
Events Affecting Plant Instrumentation

Miscellaneous Initiating Events

The list of [nitiating Events wae



The resulting list of initiating evente and their causes is contained in
Table A-2,

A4.3 10CFR50, Appendix B

The regulatory requirements for quality ac_urance are represented by

the 18 criteria of this appendix. The cri.eria are listed in Table A-3.

A4.4 Other Routine Inspections

These are inspection activities that were not clearly contained in
the above subcategories, but were considered to be important elements of
the routine inspection program. Also included here are the inspection
program control modules, i.e., those modules which delineate inspection
program sampling plans, or which provide general guidance for inspection
activities such as procedure review or data review., ™he list of Other

Inspection Activities is shown in Table A-4.

Tables A-1 through A-4 are not structured to indicate the relative
significance to safety of the events, functions, or contributing systems.
A rank-ordering of this nature would be based largely on probabilistic
analysis. The data required to support such an analysis were not avail-

able at the time of the study.

A5. Inspection Elements

The smallest program areas addressed are called Inspection Elements.
They are the components of the Inspection categories and are listed in
Tables A-1 through A-4.
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Table A-1

Summary of Mitigating Functions

Pressurized Water Reactor - LOCA

FUNCTION

Reactor Trip

Emergency Cooling
Injection

Post Accident
Radioactivity Removal

Postgﬁgcident
Heat Removal

Emergency Core
Cooling Recirculation

Containment Integrity

Other

SYSTEM

Reactor Protection

Emergency ooling Accumulator
Upper Head Injection
High Pressure Injection

Containment Spray Injection
Containment Spray Recirculation
Sodium Hydroxide Addition
Containment Iodine Removal
Penetration Room Ventilation
Emergency Gas Treatment

Containment Heat Removal

Containment Spray Recirculation

Low Pressure Recirculation
Containment Air Recirculation Cooling
Ice Condenser

Air Return Fan

Auxiliary Feedwater

High Pressure Recirculation
Low Pressure Recirculation

Containment Isolation
Main Steam Isolation

Emergency AC Power

DC Power

Containment Systems Actuation
Safety Injection Control



Table A~1 (cont)

Pressurized Water Reactor - TRANSIENT

FUNCTION

Reactor Subcriticality

Heat Transfer
to Environment

Reactor Coolant
Qverpressure Protection

Reactor Vess~i Coolant
Volume Control

Other

SYSTEM

Reactor Protection
Chemical and Volume Control

Power Conversion

Turbine Bypass

Secondary Steam Relief Valves
Auxiliary Feedwater

Pressurizer Safety Relief Valves Open

Chemical and Volume Control
Pressurizer Safety Relief Valves Recl

Emergency AC Power
DC Power

ose
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Table A-1 (cont)

Boiling Water Reactor - LOCA

FUNCTION

Reactor Trip

Post Accident
Radioactivity Removal

Emergency Cooling

Inféction

Emergency Coolant
Recirculation

Post Accident
Heat Removal

Containment Integrity

Other

SYSTEM

Reactor Protection
Control Rod Drive
Standby Liquid Control

Vapor Suppression
Standby Gas Treatment

Reactor Core Isolation Cooling
High Pressure Coolant Injection
Main Feedwater

Automatic Depressurization
Manual Relief Valve

Low Pressure Coolant Injection
Core Spray Injection

Low Pressure Coolant Recirculation
Core 3Spray Recirculation
Emergency Service Water

Residual Heat Removal
High Pressure Service Water
Emergency Service Water

Power Conversion/Reactor Vessel
Isolation Control

Main Steam Isolation

Penetration Isolation Valve

Reactor Building/Ventilation Isolation
Valve

Standby Gas Treatment

Emergency AC Power
DC Power



Table A-1 (cont)

Boiling Water Reactor - TRANSIENT

FUNCTION

Reactos Subcriticality

Reactor Coolant
Overpressure Protection

Vessel Water Inventorz

Heat Transfer
to Environment

Other

SYSTEM

Reactor Protection

Control Rod Drive

Standby Liquid Control
Reactor Coolant Recirculation

Safety Relief Valves Open

Safety Relief Valves Reclose
Main Feedwater

High Pressure Coolant Injection
Reactor Core Isolation Cooling
Low Pressure Coolant Injection
Core Spray Injection

Power Conversion

Main Steam Isolation Valve
Residual Heat Removal

High Pressure Service Water
Emergency Service Water

Emergency AC Power
DC Power
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Table A-2

Summary of LWR Initiating Events

Reactivity Transients

EVENT CALUSES

Control Rod Malfunction

Inadvertent or improper control rod
withdrawal (N18.2, WASH-1400, ATWS)
Dropped control rod (N18.2, WASH-1400,

ATWS)
Control rod ejection (N18.2, WASH-1400,
ATWS)
Moderator /Coolant
Anomalx

Inadvertent moderator cooldown (N18.2,
ATWS)

Inadvertent boron dilution (N18.2,
W:SH-1400, ATWS)

Startup of inactive reactor coolant system
loop (WASH-1400, ATWS)

Miscel laneous

Inadvertent criticality - (reactor restart)
(IE)

Unexplained reactivity insertion (N18.2)
(e.g., from improper control rod/fuel
assembly placement during fueling;
unexplained physics, such as boron
concentration, rod worth, moderator
temperature and power coefficients,
etc.)

Reactor Coolant System Pressure Transients

Depressurization

Pressurizer spray valve malfunction (ATWS)
Pressurizer relief valve malfunction
(small LOCA)

Overpressurization

Inadvertent pressurization during solid
water conditions (IE)

*References 4, 5 and 6,
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Table A-2 (cont)

Reactor/Steam Demand Mismatches

EVENT

Loss of Load

Increase in Load

Spurious Activity of

Control Elements

CAUSES

Generator trip (ATWS)

Turbine trip (WASH-1400, ATWS)

Loss of condenser cooling (N18.2, WASH-1400)
Loss of condenser vacuum (WASH-1400, ATWS)

Loss of feedwater flow (N18.2, WASH-1400, ATWS)
Inadvertent closure of main steam isolation
valves (WASH-1400)

Secondary steam rupture
(N18.2, ATWS)
Increase in main feedwater flow rate
(WASH-1400)
Inadvertent opening of steam generator power
operated relief valves (WASH-1400)
Inadvertent opening of all turbine bypass
valves (WASH-1400, ATWS)

Miscellaneous

Reactor Coolant System Heat Removal Transients

Loss of Coolant Flow

Loss of Feedwater

Main coolant pump rotors locked
(N18.2, WASH-1400)

Reactor core blockage (IE)

Loss of natural circulation due to gas/vapor
binding of potential flow paths

Main feedwater line rupture (WASH-1400)
Loss of condensate pumps (WASH-1400)

Loss of condensate boost pumps (IE)

Loss of main feedwater pumps (IE)

Closure of feedwater regulating valves (IE)
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Table A-2 (cont)

Loss of Coolant Accidents

EVENT CAUSES

E.arge LOCA

Reactor vessel rupture

Steam generator rupture (WASH-1400, ATWS)
Pressurizer rupture

Double ended pipe break (N18.2, ATWS)

Small LOCA

Pressurizer relief valve malfunction

Steam generator tube leak (N18.2)

Small line break

Control rod drive housing rupt re (WASH-1400)

Core Power Distribution

Control Rod Anomaly

Inadvertent removal of single control rod
such that Technical Specification safety
limits are exceeded (N18.2)

Control rod programming error such that
Technical Specification safety limits
are exceeded (N18.2)

Stuck control rod (IE)

Improper control rod withdrawal (ATWS)

Core Performance
Anomalv

Operation with fuel assembly in improper
position such that Technical Specification
limits are exceeded (N18.2)

Movement of fuel or structure due to core
drop (N18.2)

Degradation of core thermal /hydraulic/neutronic
per formance (IE)
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Table A-2 (cont)

Events Affecting Plant Instrumentation

Loss of Instrumentation

Loss of one electrical bus (N18.2;

Loss of offsite power (N18.2, WASH-1400, ATWS)

Loss of main generator with failure to shift
auxiliary loads to offsite power (WASH-1400)

Station blackout

Uninhabitable control room - remote shutdown
(IE)

Miscalibration of instrumentation

Miscellaneous Initiating Events

EVENT CAUSES

Gaseous Fission Products
Reieased to Primary
foolant

Fuel cladding defects (N18.2)

Human Error

Single error by operator (N18.2)

Viclation of pressure/temperature limits
for criticality (IE)

Refueling accidents
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Table A-3

10CFR50 Appendix B

Organization

Quality Assurance Program

Design Control

Procurement Document Control

Instructions, Procedures, and Drawings

Document Control

Control of Purchased Material, Equipment, and Services
Identification and Control of Materials, Parts, and Components
Control of Special Processes

Inspection

Test Control

Control of Measuring and Test Equipment

Handling, Storage and Shipping

Inspection, Test, and Operating Status

Nonconforming Materials, Parts, or Components
Corrective Action

Quality Assurance Records

Audits

Table A-4

Other Routine Inspections

Surveillance

Maintenance

Calibration

Organization and Training
Emergency Planning

Public Exposure
Occupational Exposure
10CFR21 Requirements
Plant Status

Inspection Program Control



APPENDIX B

Review of Individual Modules

Bl. General

Inspection modules that apply to the regional inspection program for
the Preoperational Test, Startup Test, and Operations phases were deter-
mined from the applicable enclosures in IE Manual Chapters 2513, 2414, and
2515. Likewise, the inspection modules for the resident inspection pro-
gram for these three phases were determined from the applicable Enclosures
in IE Manual Chapters 2593, 2594, and 2595. Each inspection module listed
in these enclosures was reviewed and the results of each review were

recorded on an "Evaluation of Inspection Module" form shown in Figure B-1.

B2. Use of Module Evaluation Form

B2.1 Module No.

The number of the module being evaluated was recorded.

B2.2 Module Title

The tit.e of the wodule being evaluated was entered.

B2.3 Inspection Phase

The numeric 3, 4 and/or 5 was circle” to indicate whether the module
applied to the Preoperational, Startup, and/or Operations phase.

B2.4 Inspection Freguency

The frequency of inspections was entered, €.g., Q = Quarterly,
1 = once (used primarily in Preoperational Testing and Startup Testing

phases) .
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B2.5 Inspection Methods Used

The ir» .ection methods used by IE were categorized as
a. Review of Procedures

b. Review of Records

¢, Interview of Personnel

d., Witnessing Activities

e. Observation of Facility Conditions

The inspection requirements of a module were reviewed to determine
which of these inspection methods was used and whether the method was
adequate to satisfy the objective(s) of the module. A "Y" was recorded
when an inspection method was adequate, and an "N" was recorded when the
method was considered inadequate. For the latter case, space is provided
under "Comments" to explain the inadequate rating. When an inspection

method did not apply, a check mark was recorded.

B2.6 Program Definition

When the inspection requirements in a module necessitated a review
of procedures or other documents for accuracy and completeness, the
numeric | was recorded adjacent to Program Definition, i.e., Inspection

method | was used (Review Procedures).

B2.7 Program Implementation

when the inspection requirements in a module indicated a review of
records, interviews of personnel, witnessing of activities, or observance
of facility conditions, the appropriate numeric(s) was recorded adjacent

to Program Implementation for the inspection method(s) used.
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B2.8 Related Inspection Modules

When the module being ovaluated referenced other inspection modules,
these were recorded in this space. Such modules were also reviewed to

determine their relationship to the module being evaluated.
B3. Results

B3.1 Approximately 350 modules in the Preoperational Test, Startup Test,
and Operations phases were reviewed. In general, this review indicated
that the format of the inspection modules was appropriate and module
objectives were satisfactorily verified by their inspection requirements,
However, in some of the modules it was no:ted that all objectives were not
completely verified by their inspection requirements. One such module is
shown in Figure B-2. The need for additional guidance in many modules was

also noted.

B3.2 In a few modules, such as 70303B, 70312B, and 70321B (which include
the PWR and BWR index of primal tests), the IE inspector is required to

select a sample size from the applicable (PWR or BWR) primal tests index,
In order that each test be given an equal chance of being selected, these

modules should require random sampling.

B3.3 The inspection frequency specified for some modules (such as 38701B
"Procurement Program" and 38702B "Receipt, Storage, Handling of Equipment
and Materials Program") was every three years. The time span between in-
spections for these two important programs appears to be excessive. An

annual inspection frequency is considered more appropriate,
B3.4 During the study, a number of findings and comments resulting from

the review of inspection modules were forwarded to IE for their

consideration.
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Module No.
Module Title:
Ingpection Phase: 3 5 Related Inspection Modulesd
Inspection Frequency:
)BJECTIVES
Program Jefinition
Prograr [mplementation
C sments: . 2 3 u N -
eth
Adec;uage_‘ Yes | No |N/A
"
T f Observe Facility
| { | Conditions ——»
; i
; " Witness Activities—#
‘ ‘
l ' Interview Personnel —————yp
Review Records A
Review Procedures ‘ﬁ
INSPECTION METHODS 'JSEZI.*‘—1
Figure B-1, Evaluation of Inspection Module
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Module No. 70315B Reviewed by:

Module Title:
ENGINEERED SAFETY FEATURES TEST-PREOFEZRATIONAL TEST WITNESSING

Inspection Phase: (j) L 1 ] Related Inspection Modules
None
Inspection Frequency: 1
OBJECTIVES
Program Definition 1
Program Implementation 2 4 5
Comments: 1 2 3 L 5 Method
Section I - Objective No. 2 Adequate * Yes | No | N/a
—F
reads "Independently verify ? Observe Facility
Conditions ——»| Y
acceptability of test
Witness Activities——pl Y
results.”
| Interview Personnel ——e——yp /
Section II - Inspection
Requirement 4d reads Review Records _—. N
"Verify that test data is
Review Procedures o Y
collected and recorded in
the approved manner." INSPECTION METHODS USE:D—J

The inspection requirement does not meet objective No. 2

Figure B-2, Sample of Completed "Evaluation of Inspection Module" Form
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APPENDIX C
Association of Inspections With Program Areas

Cl. General

Each inspection module in the Preoperational Test, Startup Test, and
Operations phases for both the regional and the resident inspection pro-
grams was reviewed to determine the program areas addressed by the module
inspection requirements. (See Section 2 for a description of program

areas.) Tables C-1 through C-9, listed below, show the results of that

review,

Cl.1 Routine Inspection

Table C-1 Modules for Mirigating Functions PWR-LOCA

Table C~2 Modules for Mitigating Functions PWR-Transient
Table C-3 Modules for Mitigating Functions BWR-LOCA

Table C-4 Modules for Mitigating Functions BWR-Transient
Table C-5 Modules for Initiating Events PWR

Table C~6 Modules for Initiating Events BWR

Table €-7 Modules for Quality Assurance - 10CFR50 Appendix B

Table C-8 Modules for Other Routine Inspections

Cl.2 Nonroutine Inspection

Table C-9, Modules for Nonroutine, Independent, and Administrative
Inspections.

Cl.3 Independent Inspection

Table C-9, Modules for Nonroutine, Independent, and Administrative
Inspectioas,
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Cl.4 Administrative

Table C-9, Modules for Nonroutine, Independent, and Administrative

Inspeccions.,

With the exception of Column 1 the format for each of the tables is
the same, Column | in each table varies according to the function, event,
or activity being inspected., Columns 2 and 3 contain a list of inspection
modules associated with these regulatory elements for the Preoperational
Test phase, Similarly, columns 4 and 5 list inspection modules for the
Startup Test phase, and columns 6 and 7 list inspection modules for the

Operations phase.

C2. Procedure

The inspection modules for each phase of the regional and resident
inspection programs were evaluated to determine their associated inspec-
tion elements. Each module was then reviewed to determine which function,
event, or activity it pertained to. For example, it was determined that

" in the Pre-

inspection module 703378, "Main Steam Isolation Valve Test,
operational Test phase applied to PWR-LOCA (Table C-1), to BWR-LOCA and
Transient (Tables C-3 and C-4), and to the mitigating function "Contain-
ment Integrity." It was also determined that this module applied to the
PWR (Table C-5) and BWR (Table C-6) initiating event "Reactor/Steam Demand
Mismatch" under the cause, "Loss of Load." 1In all cases, module 70337B
was recorded in the "Definition" column only, since the module dealt with

procedure review.

A secoad example of the association of an inspection module with the
regulatory elements is found in Table C-8, "Modules for Other Routine
Inspections."” It was determined that inspection modules 627008 (in the
regional inspection program) and 62700C (in the resident inspection
program), both titled "Maintenance," pertained to inspections during the
Operations phase. Accordingly, these modules are listed adjacent to Main-
tenance and under Operations. Since the inspections required in these

modules pertained to (1) the use of an approved procedure, (2) the review
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of records, (3) the witnessing of activities and (4) the observation of
facility conditions, both of these modules were entered in the

Implementation column (62700B,C) under Operations.

C3. Results

For the most part, there appears to be adequate inspection coverage
for all of the regulatory elements. However, a few areas in the resultant
tables do show a low level of inspection coverage in the Preoperational

Test and Startup Test phases:

C3.1 In Table C-1 under Post Accident Heat Removal, no inspection module
was found that specifically covered the inspection of the Ice Condenser

System,

€C3.2 1In Table C-2 under Heat Transfer to Environment, no inspection
module was found that specifically covered the inspection of the Secondary

Steam Relief Valve.

C3.3 1In Table C-3 under Emergency Core Cooling Injection and under
Containment Integrity, no inspection module was found that specifically
covered the inspection of the Manual Relief Valve or the Reactor Building-

Ventilation System lsolation Valve, respectively.

C3.4. 1In Table C-7 under Inspection, Test and Operating Status, no inspec-

tion module was found that covered these 10CFR50 Appendix B requirements.

C4. In a few instances it was found that the inspection requirement
applicability was so broad that their association with specific systems
could not be made. Such was the case in Tables C-1 through C-6 where,
under the Operations column, modules 61700B and C (Surveillance) and
62700B and C (Maintenance) are shown as associated with all mitigating and
initiating systems. This association is shown since these modules refer
to the "safery related system" aad since their direct association with the
specific subsystems and components in column 1 of these tables was

indeterminate.
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C5. 1In Table C-1 it appears that there is almost a complete lack of in-
spection effort for pressurized water reactors in the Startup phase. This
is because it is customary to perform functional testing on systems and
components as soon as practicable; and optimum time for testing pres-
surized water reactors is during the Preoperational Test phase. This is
evident by the preponderance of modules covering testing that are shown

under the Preoperational column in Table C-1,

Conversely, in Table C-3, which covers boiling we * reactors, more test-~
ing is shown in the Startup Test phase, since many tests cannot be per-
formed during BWR preoperational testing, e.g., Fot Functional Test. In
the construction of Tables C-1 through C-4, however, we are not implying

that all systems and components should be tested in both the Preoprational
Test phase and the Startup Test phase.
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Table C-1

Modules for Mitigating Functions PWR-LOCA

0 IONAL TARTLF . ONS
e ey PREOFERAT JONA ITARTLF FYRATT
Definition Implementation Definition lmplementation Definition Implementation
Reactor T ]
:—‘;iziz;zagotection 703058 TONTE TO37E 703258 TeS00B  72564s 725210 7e52ke,C | €2TO0B  E1T05E 617008,C 617098,0
703328 703%R TOL 3B TOM 3B Tos688 To5863 627008,C TITLR
705328 T0534B
Core Coo. Injection
- Acc r 703048 703158 703158 T03228 61700 g‘xm« 627008, C
- Upper Head Iyjection 7030k 703158 703158 TO3228 6170 & glxm‘ £27008,C
- High Pressure Injection TO30E  TOILSE 703158 TO3228 =~ :llmf 627008,C
- lLow Pressure Injection TOOKE 703158 703158 703228 €17008 61700B,C  627008,C
7Tus
Fost Acci Radiation Kemoval !
e g S 703048 TO3158 Pouse  7omee £17008 617008,C  627008,C
703438 70Uk 18 705438
- Containment Spray Recirculation 703088 703398 TO3RLE TOk 398 617008 €17008,C 627008,C
TO3k38 703598 TOkk 1B TONS98
705398 TOS43B
705598
- Sodium Hydroxide Addition O3B TOLL3B 705438 £17008 617008,C 627008,C
- Contaimment [odine Removal TOkSE TOLLSE TOS4SE 617008 €17008,0 62T00R,C
- Peneiration Room Ventilation 703468 TokbeB TOSkES 617008 617008,C  <27008,C
- Hmergency Gms Treatment TO30L8 703158 703158 703228 617008 617008,C 627008,0
Post Accident Heat Removal
< Containment feat Hemoval 7030k 703088 703158 TO3228 €17008 €17008,C  627008,C
703158 703398 TOk 398 TOMLSH
703458 703598 TOLSIH TO5 39k
TOS45B 795598
- Containment Spray Recirculation T0308% 703248 703248 TOL398
703398 703438 70k4 3B TOL598
703598 705398 7054 38
705598 617008 617008,0  &27008,C
« Low Pressure Recirculation 703088  TO3RB TO32kE TOk 398 617008 617008, 627008,C
TO3398 703598 TOLS598 T05398
%5598
- Containment Air Recirculation Cooling TOSE TOksSB TOS458 617008 617008,C  £27008,0
- Ice Condensor 617008 617008,0  627008,C
Air Heturn Fan 703458 TOklSE TOSLSB 617008 €17008,C 627008,C
- a.viliary Feedwater 703388 TOk 368 05388 617008 €17008,C 627008,C
RS A et
- “ire on T03398 703598 TOL 398 TOLSL B 617008 617008,C 627008,
T05398 TO55% TITA1B
- Low Pressure : circulstion 703088  T0324B TO324B Ok 398
703398 703598 TOL598 TO5398 617008 617008,C  ¢.JU0B,C
TOS598 TITL1E
Contal I 3
= on 703078 TO3M2B TO3138 703238 617008 617008,C 627008,C
TO3ukB TOLZB Tokbip
TOSK2B TOSkLE
- Main Steam Isolation Valves 703378 TOU3TE 705378 617008 617008,C  627008,C
Other
T Bmergency AC Fower 703068  TOWER 70 703268 § 725828 725868 T725308,C § 617008 617018 617008,C 617018
703418 10&: TOSk1B g&g To6OLB 627008, C
- I Power System 703068 703168 703168 703268 725828  TeS86B Tes5288 7es308,c | 617008 617018 61700B,C 617018
TO340B TOLLOB TO540B Te6008 Te60kB 627008, C
- Containment System Actuation 703438 TOkk 3B TOSU3P 617008 617008,C  627008,C
- Safety Injection Comtrol TO30kB 703158 70315 703228 617008 617008,C  627008,C
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Table C-3

Modules for Mitigating Functions BWR-LOCA

PHEOPERAT TONAL START P OPERAT 1ONS
BWR FINCTIONS-LOCA . -
Defin’tion lmplementation Definition Implementation Definition laplementat ion
T Tri
%mlm 703058 TORTE TO3TR 725008 TO3R5E  TRSakB.C £17008 61T00B,C  617038,0
61708B,0 &2T00B,C
TITLIR
- Control Rod Drive T03058 703328 TOU 328 TO5328 TeS0ks 725068 T25288,.C TSR 617008 &7 ,C 627008,
725088 725208
- Standdy Liquid Control 703568 TokS6E 705568 617008 617008,C  627001,C
Post Accident Radioactivity Removael
- Vapor Suppression TO30LB 70358 TO3158 703228 617008 617008,c €27005,C
~ 3tandby Gas Treatment TO04B TO3158 703158 TO3228B €17008 61TO08,C  62T00R, T
! %mq Core Cooling l%tdlg
- Heactor Core Isolstion Cooling TOI0LB 703578 703228 TOLSTH 725128 725 ® 72538 725368 617008 €1T00B,C  527008,C
TOS5T8 TiTR
- High Pressure Coolant Injection T030LB ‘703158 703158 703228 725088 725208 o8B, 725328 £17008 617008, 627008,
725368 TR
- Main Feedwater TO38R TOLLEE TOSLER T2526C 617008 61T008,C  627008,C
~ Automatic Depressurization TO0LE TO3158 TO358 TR 617008 617008,C 627008,C
- Manual Relief Valve 617008 617008,C 627008,
- Low Pressure Coolant Injection T030kB TO358 703158 703228 703088 703268 703248 617008 617008,C 627008,
717118
- Core Spray Injection 703048 703158 703158 703228 703088 OB To32UE 617008 617008,C  627008,C
Eme Coolant Recirculation
- low aum Coolant Recirculation TO3158 TO3598 TO3158 TO3228 £17008 617008,C &27008,0)
TOL598 TO5598 Ti7118
- Core Spray Recircalation TO359% TOLS98 TO5598 617008 617008, 627008,C
- Emergency Service Water TO3 %8 TOL 368 705368 617008 61TO0E,C 627008
Post Accldent Heat Hemoval
~ Rezi Heat 703368 T0k 368 705368 703088 TO32hE 703248 617008 617008, 627008,
- High Pressure Service Water 703368 Tk 368 705368 617008 617008,  $27008,
- Emergency Service Jater 70. %8 TOk ¥8 705368 617008 617008,  627008,0
Contai; Integrit
- Power L‘onnnl%'%‘cgor Vessel TO3058 703078 703138 703178 €17008 617008,C 627008,
Teolation Control 703178 703428 703238 Tokk2B
~ Main Steam [solation Valve 703378 T03258 TOL3TH T250kB T25068 T2528B,C T2SUB 617008 627018 617008,C 627008,0
TO5378 T25108 725208 725328 725368 627018
T25408 ToSkkB
To5kER T25518
- Penetration Isolation Valve TOYkE TObkkE TOSkLB €17008 617008,C  627008,0
- Reactor Building/Ventilation Isolation 617008, 617008,C 627008,
- Standby Gas Treatment TO30kB 703158 To3158 TO3228 617008 €1700B,.C  6£27008,C
r
%uqq AC Power T0O3068 TO3168 703168 TO3R68 725168 725208 T25288 725308,C 617008 617008 €17008,C 617018
TO341B TOLk1R TOS41B 725328 T253%8 o<
- IC Power T03068 TO340B TOLOB TOSWOB 725168 T25208 725288 T25308,C §| 617008 617018 617CuB,C 617008
Te5328 £ 627008, 0
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Table C-4

Modules for Mitigating Functions BWR~Transient

S y OPERAT
o o p— PRECPERATTONAL STARTUF 0K
Definition Implementation Definition Izplemectation Definitice 1ap lementation
periticall d
—!%ﬂa 703058  TO3LTH 703178 T25008 703258  T2524B,C 617008 617008,C 617038,0
€170k8,C 627008,
717118
- Control Rod Drive 703058 703328 Tok32B 705328 7250kB  T2506B 725288,C TR5318 617008 617008,C 62T00B,C
725088 725208
| - Standdby Ligquid Conmtrol TOI%ER ToRS6R TOS56B 617008 617008,C 627008,C
| - Reactor Coolant Recirc lation 703598 TouS98  TOS598 T25128 617008 617008,C 627008,C
or O t System | ssure
| ~Safety Belief/valves 703358 704358 T0535B T2510B 725208 T25288,C 617008 617018 617008,C 617008
| 627018 627008, 627018
| Vessel Water loven
| ~ Cafety relief)s v:r“mm 703358 ToL3SB  TOS3A%E 725108  T25208 725288, 617008 617018 617008,C 617018
627018 627008,C 627018
| - Main Feedwater FCEH ToLuBE  TOSLER T2528C 617008 617008,C 627008,C
| - High Pressure Coolent Injection 70308 TO3LSH 703158 703228 72508 725208 725288, 725328 617008 617008,C 62T00B,C
725368 TiTLIB
- Heactor Core Isolation Cooling ‘ 703578 TOMSTR  TOS5TH 725128 25208 725328 T25368 6LT00B 617008,C 627008,C
717118
- Low Pressure Coolant Injection 7030k 703158 703158 703228 703088 703248 703248 617008 617008,C 627008,C
717118
- Core Spray Injection 703048 TOILSE 703158 703228 703088 TO324B To324B 617008 617008,C 627008B,C
¢t Transfer to Enviromment
”—'?va..—'r—r_". T tonversion 703458 TokkBB  TOSME8B 617008 L17008,C 627008,C
- Main Steam Isolation Valve 703378 703258 TOM3TE 725048  T25068 725288,C 725318 617008 627018 €17008,C  627008,0
705378 725108 725208 725328  T2536B 627018
T25408 B
Tasele TR551B
| - Residual Heat Removal 703368 ToL3ER 705368 703088 703248 703248 £17008 617008,C 6270080
| - High Pressure Service Water 703368 Tok3EH 705368 617008 61T008,C 62T00B,C
| . Emergency Service Water 703368 TOL 368 T05368 €17008 617008,C 627008,C
| Other
T Bmergency AC Fower 703068 703168 703168 703268 725168 725208 725288  T25308,C 617008 617018 617008, 617018
703418 704418  TOS41B 725328 725368 627008, ¢
| - DC Fower 703068 TO3LOR TOLLOR  TOSKOB 725168  TRS208 725288 DS308,C 617008 617018 617008, 617018
TeS328  Te536B £27008,C
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Table C=5

Modules for Initiating Events PWR

PREOPERAT I ORAL START P OPERATIONS
PWE EVEWTS
Definition Implementation Definition Iagplementaticn Definition implemertaton
| Reactivity Transients
! Control Hod aia) 703328 ™38 705328 TaS64R T2570R Testic r2s2ec 617008 617058 617078, €17098,C
T257" 8 TeS8kE TeS528R .C  T25TWB 617068 617068,C 17108
725668 T2%928,C T25RB.C  T2%988 627008, C
T25%88 26008 T2H0R
Moderator/ Coolant 703438 ok 338 705338 725708 TeSTR 7257 T2STEB 617008 €17008,C 617088,C
725868 T25928,C T29928,C To998e €17098 627008,C
725388 726008 Tetoks
726088 726128
Te6208 To6UB
726288
Miscellanecus 725008  TeSTZB T2Se2C  TeSeNB.C 4 64TOGE  S17OTH €17008,0 617078,C
T25928,C T2STYR T2%988,C 867008 61T088,.C 617098
617108 627008, ¢
867008 86T %
RCS Fressure Transients
703358 TO3k/B TOL3I5B TOSLTE Tes66R Tes68s 725210 T25288,0 617008 61700B,C  627008,C
705358 TOSLTR T2STER
Reactor Steam Demard M4smatch
Loss of Load TO3088 70324 ToRLE TOLITB 725808 75868 Tes521c T25288,C 617008 617008,0  627008,C
TO33M™8 T3S T25308,C 726248
726288
Increase in Load 703088 703248 To3oke T03705,C § 703708 T703708,0 617008 617218 €17008,C 617218,C
703708 627008 .C
Spurfous Activity of Control Elements 703088 70324E R I R T6OR  Te6n 17008 617oom,c  62vom,¢
703488
ECS Heat Hemoval Transients
TO3088  T0324B 703248 TOk 368 T25868 T26008 Te60%E 617008 €17008,C  627008,C
703368 705368
iwss of Coolant Accidents
TO3493  TO3T0B TmO;‘ZOBC‘ Tokkas T03708 Tese6s TO3T0B,C  TeS2AC €17008 617218 617008,C é17218,C
9B o
Core Fower Distribution
T25008 725188 Tes22c TeS2ks,C 617008 617028,C 617008, 617028,C
725845 725988 T25288,C 725988 617058 £17068 €17058,c ©l'/06B,0
Te60LB 61T118,C  627008,C
To6L2B TR616R
76208 726288
Events Affecting Plant Instrumentation
TO3068 703168 703168 703178 725008 7256k T25210 617008 617058 617008,C  £170%8,C
TO3TE 703408 T03258 703268 725688 Te5708 Tes5eks,c Tese8m,c 617068 617068,.C 627008,C
TO31E  TO3MEE TOkLOB Tokkls 725828 Tes868 T25308,C 725928,C
TO3518 703528 TOLLEE TOLS1E T2592B,C T25588 Te5988 T26008
TO354B 703558 TOLS28 TOLSKE
TOLSSB TO5'40B
TO5418 TOSLER
705518 705528
! TOS56E 705558
| Miscellaneous Inftiating Events
! L2T028  €£05018 L27028,C  60501B,0 605020 607058 EOP6C 607058, 60T06C
TO30kE 703058 TO3LE,C  7OL3LB 607108 617008 607108,  617008,C
70318 7033 W 704508 B67008 86nzs 627008,C T1TLAB
TO350B 703538 TOLS 38 TO5318 nnac BuToE,C
705338 TO5508 867008 Bemes
95538
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Table C-6

Modules for Initiating Events BWR

PRECPERATIONAL STARTUS JPERAT IONE
BWRE EVENTS
} Definition Implementation lefinition Isgplementation lefinition Izplementation
| Reactivity Transients
—r-m‘llr‘!—n o 703328 TOLIZE 705328 703088 TR5C28 703148  TO32LE 617008 617068 BLT008,C 617033,0
725048 T25068 T25268,C T25268,C E1704B,C  BLT06E,C
725088 725208 627008,
Moderator/Coolant T03%8 ToLSEB  TOSS6B 617008 E17008,0 62700,
Miscellaneocus TRS00K 725028 7252LB,C TR5268,0 617008 6170TR €17008,C €17078,C
BET00R 62T008,C  BETOOE
| BETLLB
! RCS Pressure Transients
! TO33EB TOL3SH 05358 25268, £17008 617008,0 627008,
;%___. Demand Misoatch
! o 703378 TOL3TE TOS3TH TC3088 725108 TO3LLE  TO32NE 617008 617008, 6270080
| T25148 725208 725288,C TRS30B,C
TeS5kB 725588
I rease in Load TOIT0R T0370R,C 703088 703708 T031B  TO324B 617008 61T21E 617008,C 6172180
T2506B 725068 703708,C 27008, ¢
Spurious Activity of Control Elements TO3LEB TokLBE 705488 703088 TO3LkB  TO326B £17008 61TO0B,C 62T00B,C
Taskks
RCO Heat Removal Trapsients i
T ¢ 703368  T035TB TOLIEE  TOKSTB 703088 TO31kB 703248 617008 617008,0 6ETOOB,C
705368 TO55T8 725328  T25408
T25588
Loss of Coolant Accidents TOITOB TOITOB,C 703708 T2504B TO3T0B,C 617008 617218 617008,C €1T7218,C
627008, ¢
Core Fower Distribution TO30BB 725068 T2524B,C T25268 617008  61702B,0 €17008,C 517028,
T25008 T25128 T25288,C T2532B 617068 617C38,C 61T0MB,C
T250kB 725188 T25368 617068, 627008,C
725588
Events Affecting Flant Instrumentetion
703068 703168 To3i6E  TO3LTE T2500B 725128 703258  725248,C 17008 6LTOLR 61700B,C €17038,C
703178 TO3WOB 703258 703268 T25168 725208 T2%5268,C T2528B,C 617068 €170LB,C 617068,C
TO341B 703528 TOWLTB TokL1B T25308,C 627008,C
703558 703588 TOkS2R  TOLSSE
703608 TOLSE";  TOLEOB
TOS41B
705528  TO555B
‘ 705588
Miscellaneous Initiating Events
L2T02B 605018 427028,C 605018,C 60502C  TO3LeB,C 6L7058  6OT06C 607058,C 60T06C
TO304B  TO305B TOLILB  TOKSOB 60718 6LTO0B 607T108,C 617008,C
703318 TO350B TOLS3B TOL6 LB 86700 867128 627008,C T1TLLB
T03538 TO5318 TOS508 TiT12C 847108, C
705538  TOS6LB BE7008 867128
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Table C-7

Modules for Quality Assurance - 10CFR50 Appendix B

PRECPERAT IORAL STARTUP OPERAT 1 ONS
CRITERIA
Definition laplementation Definition Implementation Definition Implementation
Organization 353018 353018,C 357518
Quality Assurance Frogram 303018 353018 353018,C 3I5Th0R 3IST01B,.C  ISTSAR
Design Control 35764 357648 TTO2B ITTO0B,C  ITTOLR
Procurement locument Comtrol ISTHER 15T46R 387018 387018
Instructions Frocedures [Iraw!ings L2028 37010 L2L50R 723008 7028 ITT008,C  3ITTOAS
Labs51B L2ksan
L27028,C 703118
Document Control 353018 L2hoon 353018,C L2koom ISTL2B ISTuhE ISTLEB ISTUAE ITT028 39028 397028
Comtrol of Purchased Material, ISTHEE  I5THTB ISTHED  3STUTE 18 367028 ¥oc 387018
Equipment and .rvices 387028
Identification and Control of Materials, ISTeTH ISTLTR 387000
Parts and Components
Control of Special Processes
Inspection 153018 353018 I5T6kE ISTRLB
Test Control 353018 703018 353018,C T03%023,C 355018 35798 355018 357498 T3 ITT038 637008
TO3120 T2koos T2700B,C  T2TOLB
Control of Measuring and Test Equipment 353018 353018, 355018 ISTUSH 355018 3574sB 617268
357508 7ehoon 357508
Handling Storage and Shipping ISTLTE I5TLTS 8028 #7000 W28
Inspection, Test and Opersting Status
Nonconforming Materials, Parts, or 35TLTH 357478
Component s
Corrective Action 53018 353018,C 355018 355018
Quality Assurance Hecords 353018 353018 353018 393018 355018 357488 355018 35788 39TOoLR 37018
Audits 353018 353018 355018 357818 I55018,C 35TM1R LoTors MR
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Table C-8

Modules for Other Routine Inspections

PREOPERATIONAL STARTUP OPERAT 10NS
Definition Isplementation Definition Inplementation Defiattion l=plementation
Surveillance 353018 353018,C ISTUSE ISTESH 617008 €17028,C 617008,0 &1
617218 617258 61T028,C 61TISC
TO518 T0528 61720C ©17218,C
3TeE 737558
Maintenance Laus1s 35TW3E ISTu38 627008 627028 £ T008,C 627018
Calibration 157658 357458 S6TO0R SETOLB 567008,C SGTOLB,C
617258
Organizetion and Training 353018 k03018 53018, 3H30L8 ¥T018 LoTO0E HT008,C  LOTOOB,C
k13018 403018 413018, ko018 W LoTOLE LoT038
L17008,0 L17018,C
mergency Planning LaT0e8 823308 w2bs2n u27028,0} s27038 FRTOGB L27038 827108,C
8233s 823328 823308 B23318,C 927108,C szTae fenee
B233m SETO9B,C  92TI08.C
¥RTIIE,C 92728, C
Public Exposure 803108 843308 803108 803208, C| 845308 ,C 8LT118 867008 fo708,c BLT108,C
8k3s Bl 33en 503300 B43%08,C 867128 SLT1)R 567008
Blk3als Bkiyen 567128 8nhe
8eT168 867188
867208
Occupational Exposure 8inse 833208 f83nss,c 833208 835308,C 837458 BET008 #3ThOB,C  BITWSE
867008
10CFR21 Reguirements 351008 361008
Plant Status L2ksos T1302C T15018,C S4T0L8 FOTLLE L2T008 TAT108,C
913008 Ti7118 nnx
Inepection Program Control (IE) 703038 T03298 703008 703118 723008 T23018
713018 703128 703208
TO3298 TOMOCB
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cable C-9

Modules for Nonroutine, Independent, and Administrative Inspections

FREOPERATIONAL START'¥ FERAT 10N
Definition Implementation Sefinition laplementation Jefinition aplementation

Nonroutine Inspection JOTLLS FT00C 07TIAR  WT2C RTOC JOS0LE,C WX SSTO0E 307008, O SSTOOE  STTOOR
2700C  Se2T01B ET00C 32TOLS WTIZE, " 0TLIR
927028 927038 RT0IB R0 J27008,C 92T00H
FTOLE JRTOSE JTOLE RTOSE TTO2R 97038
92158 97TieB J3T008,C 9ITOLR IOTORE ITTOSE
I3TO0H,T 9ITOLE WTISE WTIEE
e 300E 37008, 93TOLB

ATOLE

Independent Inspection J2TOLE J2TOER e =] RTOER FT0E FT0OEH
Administrative 03018 WVT0IB,C IS0X8 000 0T038,C 350308 FoOOoC 307008 T8 50308 PO

713018 823108 PT03E,

833108 843108




APPENDIX D

Calculation of Average Manhours Invested in Inspection Modules

Dl. General

In order to assess the extent to which the IE program manhour invest-
ment in inspections is commensurate with the effectiveness of the inspec-
tions in evaluating risk, it was necessary to determine the manhours
invested in each completion of an inspection module. Data from the IE
Office indicated the total manhcurs charged to each module and the number
of inspections reported for each module. This appendix describes the data
provided by IE, and the methods used to derive manhour investment based on
that d- (1,

D2. Data From the Office of Inspection and Enforcement

The Office of Inspection and Enforcement provided data .or the period
January 1976 through December 1978 on each regional inspection module, and
for the period January 1, 1978, through June 1, 1979, on each resident
inspection module, for the phases covered by the study, The data were com-
piled from the Statistical Data Reporting System and presented as computer
listings. An example of these listings is shown in Figure ov-l, titled

"Direct Inspection Effort and Noncompliances for Closed Modules."

The data used from the IE listings included the actual manhours, and
the number of inspections, violations, infractions, snd defi~ encies.
This information was compiled and summarized for each module. The com-
pilations of NRC data are shown in the first six columns of Tables D-1
through D-3 for regional inspection modules, and in similar columns of

Tables D~4 through D-6 for resident inspection modules.
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P3. Calculation of Manhours per Reactor for Each Module

The calculation of manhours required per reactor for each test phase
involved determining ti:» number of times the module was completed during
the time pericd covered by the analysis, and dividing that number into the

total manhours reported,.

D3.1 Determining Number of Module Completions for Regional Inspections

The number of times that a regional inspection module was completed

during the period studied was determined as follows:

1. The Test and Operations phases for each commercial
power reactor were determined from references 7, 8,
and 9. If all or part of these phases fell in the
period January 1976 through December 1978, they were

plotted on a calendar chart (Charts D-1 and D-2).

2. The total activity of a phase in the period studied
was calculated by counting the number of reactor
months in that phase. This number was divided by the
number of months generally required for the phase. As
an example, look at Chart D-1 for the Preoperational
Test phase. Thirty-four reactors were i the Preopera-
tional Test phase during the 3-yr peiiod being
analyzed. A total of 272 months of Preoperational
Test activity took place at these reactors. This
figure (272) was divided by 18, since a typical
Preoperational Test phase was assumed to require 18
months. The result, 15.1, is taken as the equivalent
number of reactor Preonerational Test phases. A
similar calculation was performed for the Startup Test
phase (Chart D-2) except that the total months of
startup testing activity were divided by 9 (assuming
an average Startup phase 9 months in duration). For
the Operations phase (Chart D-2), the total number of
operating reactor months was divided by 12 to obtain

equivalent reactor years of operation.
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D3.2 Determining Manhours per Module in a Reactor Phase

The average manhours invested in each module for one reactor in a
given phase were determined by dividing the total manhours charged to the
module by the number of equivalent reactor phases. For example, Module
70313 in Table D-1 has a total of 673 manhours charged to it ia the period
studied. Since this time is assumed to have been accumulated during 15.1
reactor Preoperational Test phases, the average manhours per reactor Pre-
operational Test phase was 673 divided by 15.1, or 45 hr, rounded to the

nearest hour (see column titled '"Manhours/Reactor").

D3.3 Calculations for Re‘ional Modules Not Used for All Reactors

Many of the modules covered in the study were not implemented for
all of the applicable reactors. In some cases, the module was issued
subsequent to January 1, 1976. Consequently, the totai manhours reported
were accumulated during few applications. To determine the average man-
hours per phase for these modules, the nimber of applications (number of
phases or number of reactor years) had to be calculated from Charts D-1
and D-2. For example, see Module 70370 in Table D-1. Tr:2 total manhours
charged to this module are 143, However, the module did not become effec-
tive until April of 1977. As a result it was necessary o determine the
number of opportunities for application (number of reactor Preoperational
Test phases) between April 1977 and December 1978. From Chart D-1, it was
determined that 176 months of preoperational testing occurred in the
period, or 176/18 equivalent Preoperational Test phases (9.78). The
average number of manhours per module application was then the total man-

hours charged (143) divided by the number of applications (9.78), or 15.

In the case described above, the module was not implemented for all
reactors studied because it was not issued at the beginning of the study
pericd. In addition, some modules were not implemented for all reactors
because they were specific to either boiling water reactor (BWR) or
pressurized water reactor (PWR) designs. Note that Charts D-1 and D-2
identify the reactor type. For those modules which were design-specific
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(i.e., BWR or PWR), module applications were calculated based on data for

the appropriate reactors.

D3.4 Calculations for Resident Inspection Modules

The same methods were used to calculate manhours for resident inspec-
tion modules as those used for regional inspection modules, with two

exceptions:

1. As previously noted, the resident inspection program
is oriented to sites rather than reactors. Therefore,
calculations were made on a "per site' rather than a
"per reactor" basis,

2. The resident program was initiate. in 1978, There-
fore, the period of time chosen for analysis of the
resident inspection program was January 1978 to June
1979 (see Chart D-3).

D4. Estimates of Manhour Data for Modules

The calculations of manhour data described above were performed for
all of those modules where sufficient experience had been accumulated to
provide an idequ-te data base., However, many of the modules had been
issued at or near the end of the period studied, and experience data were
insufficient or nonexistent. In these cases, it was necessary to estimate
the time required for module ccmpletion, Most of these estimates were

made by IE; a few by the authors.

To derive the manhour-per-reactor-phase figures used in this analy-
sis, the estimates of time required for module completion were adjusted to
reflect the frequency of inspection., For example, if a module applied in
the Operations phase was estimated to require 6 hr to complete and was
applied twice per reactor year, the manhours-per-reactor-year figure used

was 12 hr,

D5. Calculated Manhour Tabtles

Manhour tables summarizing the data received from IE and the results
of calculations and estimates are provided in Tables D-1 through D-6. As
noted above, the first six columns of these tables show the data provided

by IE. The remaining information is as follows:
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D5.1 Column 7 (Manhours/Reactor)

Recorded in this column is the number of manhours used per reactor
phase in the Preoperational and Startup Test phases or the man:ours used

per reactor year in the Operations phase,

D5.2 Column 8 (No., of Times Module Applied)

The number of modu e applications, i.e., the number of regulatory
elements and/or inspect‘on categories, is provided in this column. For
example, Module 70338B is shown in the Preoperational column of Tables C-l
and C-2 as applicable to two mitigating functions: Post Accident Heat

Removal and Heat Transfer to Environment.

D5.3 Column 9 (Manhours/Module Application)

To assess the inspection manhours invested in each inspection pro-
gram area, the manhours calculated for each use of a module were appor-
tioned equally to those regulatory elements and/or inspection categories
inspected by performing the mecaule. This was done by dividing the man-
nours per reactor phase (or reactor year) calculated for each module
(column 7) by the number of elements to which the module applied (column
8). For example, for Module 70338B in Table D-1, Column 7 indicates that
the calculated manhours per reactor Preoperational Test phase for this
module was 11. Column 8 shows that the module applied to two different
regulatory elements or inspection categories. For the purposes of the
asscssment, it was assumed that 11/2, or 5.5, marhours of the inspection
effort was invested in each of these two applications. This figure is

shown in Column 9,

D5.4 Coiumn 10 (Date Module Issued)

Dates shown in this column are the initial issue date of the module.
Blanks in this column indicate that the module was issued on or before
January 1, 1976, in the case of regional inspection modules, or on or
before January 1, 1978, in the case of resident inspection modules.



D5.5 Column 11 (Remarks)

The notation "EN" in this column indicates that an estimate of man-
hours required to complete the module was provided by IE and served as the
basis for manpower allocations. An "ES" in this column indicates that an

estimate was provided by the authors,.

D5.6 Column 12 PWR (1), BWR (2)

The numbers | and 2 in this column identify modules which are speci-

fic for PWR or BWR, respectively.

D6, Comments on Data and Calculations

The following comments pertain to the data and the calculations dis-

cussed in this appendix,

D6.i .3ta Provided by the Office of Inspection and Enforcement

The data furnished were analyzed by NRC to obtain basic statistics
guch as range and mean for manhours, violations, infractions and
deficiencies (Figure D-1)., The manhours were further analyzed to show the
distribution, first as a function of manhours and, second, as a function
of standard deviation of the distribution. Additional statistical
analysis is provided regarding the extent to which modules are completed

during individual inspections.

The collection of the basic data is important, However, the exten-
siveness of the analysis in the manner reported seems unwarranted in terms
of practical value. The main purpose of these analyses should be a con-
cise report to IE management, pointing out important trends in the four
basic parameters: manhours, violations, infractions, and deficiencies for

each module.

D6.2 Calculations

Unfortunately, the statistical data reporting and processing system
does not currently provide d:ta on average manhovrs for completing in-

spections (modul2s). As a result, the extensive calculatione described in
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this appendix were required. Tt is important to note that these calcu-
lations do not represent a precise determination of manhours for each
module. Although, in a few cases, calculated manhours may be incorrect by
factors of 2 or 3, the lack of precision is not believed to impact signi-
ficantly on the overall analysis. However, a change in the method of
reporting could eliminate the need for the calculations and provide

precise information.

D6.3 Conclusions

With minor changes to the reporting system and with reasonable addi-
tions to the computer processing, the information provided regarding man-
power invested in modules could be more accurately determined and could
also be updated periodically, either automatically or with a modes: amount
of effort.
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PREOPERATIONAL

PWR

| Beaver Valley ]

x>

1St Lucie ]

>

| Browns Ferry 3

Calvert Clifts 2

Salem 1

> |

Brunswick 1

Crystal River 3

T | T

Davis Besse ]

Farley 1

North Anna )

TMI 2

2| XX X< | < | X

Hatch ?

Arkancas 2

North Anna 2

|
Salem 2

=&=£=

Watts Bar |

Sequnyah |

| Diablo Canyon 1

Sequoyah ?

McGuire 1

KX X XX XX

Zimmer 1

Diablo Canyon 2

>

La Salle 2

Shoreham

l[La Salie 1

San Onofre 2

Summer |

x| <

washington Nuclear 2

Comanche Peak ]

x| >

Farley 2
Susquehanna |

Watts Bar 2
McGuire 2

lllll

x| x| x|

lE\idland 2

Chart D-1,

Regional Inspection Activity
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REACTOR

1976

1971
STARTUP

Millstone 2

rojan
Indian Point 3

Beaver Valley |

St Lucie ]

Browns Ferry 3

Calvert Cliffs 2

Salem ]

Brunswick |

Crystal River 3

Davis Besse |

Farley |

North Anna ]

™I 2

Hatch 2

il Arkansas ?

il DC Cook ?

OPERATIONS

55 as of V176

|[Sal(:m ]

lpi Lucie ]
Brunswick ]

Brow_ns Fe_rry 3
Crystal River 3

1

Calvert Cliffs 2

Beaver Valley 1

Davis Besse ]

Farley 1

North Anna ]

DC Cook 2

™I 2

!

2| 2 D 2 > | X | > | >

Arkansas 2

AL

Hatch 2
l u R W IR W A S WL R, S

Chart D-2,

Regional Inspection Activity



Tinseecrion] 122 1979 TYPE
REACTOR STARTED PREOPERATIONAL PWR | BWR
North Anna ? M X
Salem 2 7107 X
Watts Bar | 10V7 X
1ablo Canyon 1 X
Diablo Canyon 2 X
San Onofre 2 101 X
Commanche Peak ] | Y& X
[ Susquehanna | Y2418 X
Watts Bar ? 17 X
Midiand 2 247 X
ARTUP
North Anna | 11678 - x
Hatch 2 12127 . X
Arkansas ? 107378 X
SRR
| Peach Bottom 2 3179 X
Peach Baottom 3 Y19 - X
Hatch 1 12127 X
Oconee | ki X -
Oconee 2 / X
Oconet 3 1217778 X
urrey 1 1217178 X
Surrey 2 2111 X
growns Ferry 1 - X
rowns Ferry 2 X
[ X
resden X
resden X
gre;den 3 J % X
Fraire Island 2 9578 X
Q:ad Cities 1 16/ - X
uad Cities 2 416 - X
% ion% S1UT9 - X
ion 5/1/7¢ - X
Arkansas | IU?&T‘E X
Indian Point | 927/ X
Indian Point 2 X
Millstone | 11/578 X
Millstone 2 1578 X
Trojan ¥1¥37 X
Indian Point 3 Y217 ¥
alein | 711017 X
(Browns Ferry 3 TV X
North Anna | 1167 X
D 5] X
Arkansas 2 103078 X
Hatch 2 121278 X
= ———————
Chart D-3. Resident Inspection Activity
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Table D-] (cont)
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APPENDIX E

Analysis of Manhour Investment

El. General

The basic goal of the study was to compare the manhours invested in
each important inspection clement with the importance of the element to
public safety. The definition of important inspection elements and the
association of inspections with inspection elements are contained in
Appendices B and C. The determination of manhour investment in each ap-
plication of the various inspection modules is detailed in Appendix D. In
this appendix, the calculation of manhours expended for each inspection

element and for each inspection category are described.

E2. Manhours Expended on Regulatory Elements

Tables C-1 through C-9 show the association of inspection modules
with inspection elements. To calculate the manhours expended for an in-
spection element, each module shown in these tables was replaced by the
manhours required to apply the module, using data from column 9 of Tables
D-1 through D-6. These values were then added to determine the investment
in each inspection element for program definition and program implemen-
tation in each reactor phase (Preoperational Test, Startup Test, and
Operations). For example, in Table C-1 the first inspection element
(Reactor Trip) has four inspection modules which are applied under Pre-
operational Testing - Program Definition. These are modules numbered
703058, 703178, 70332B, and 70334B. The inspection times calculated for

these module applications are O*, 0.1, v.4 and 5.0, respectively.

'Indicateu that less than 0.05 manhours per reactor Preoperational
Test phase was credited to inspection of the reactor trip function test
program definition as a result of Module 70305B. See Appendix D for ex-
planation of manpower allocations.
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The total of the figures (5.5) represents the average manhours invested in
this element for inspection of program definition during the Preoperation-
al Test phase of each reactor. Similar calculations were made for each
element in Tables C-1 through C-9. The results of these calculations are
shown in Tables E-1 through E-4, for the inspection elements pertinent to
the regional routine inspection program. Results for regional nonroutine
inspection, independent inspection, and administrative inspection activi-
ties are shown in Table E-5., Similar results for the resident inspection
program are shown in Tables E-10 through E-14., These tables are in the

same format as those in Appendix C.

E3. Manhours Expended by Inspection Category

The information contained in Tables E-1 through E-5 is combined and
summarized in Table E-6, This table provides an overview of manhour al-
locations to facilitate judgments regarding the adequacy of inspection
resources applied to each inspection category. As previously noted,
however, it is important to remember that the adequacy of inspection is

not solely a function of the amount of time expended.

An additional table (E-7) is prcvided to assist in judgments regard-
ing overall program balance. This table shows the manhour allocations for
each inspection category as a percentage of the total inspection effort in

each phase.

E4, Overall Program Summary

Tables E-8 and E-9 in this appendix provide manhour summaries for the
total IE program in the Preoperational Test, Startup Test, and Operations
phases. The first column of figures provides the combined total of man-
hours spent in the test phases. The second column provides figures for
Operations on a reactor-year basis., Both columns show total manhours and

percentages of the overall test progranm.
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Table E-1

Manhours by Mitigating Functi 1 - Resional
P WR PREOPERATICNAL STARTUP OPERATIONS*
Definition |Implementation Definition Implementation Definition Implementation
LOCA
Reactor Trip 5.8 10.4 5.7 6.0 0.1 0.4
-Emergency Core
Cooling Injection 1.6 5.2 1.2
Post Accident
Radioactivity 11.9 14.4
Removal
Post Accident a3
Heat Removal 22.5 19.° .
Emergency Core
Cooling Recircu- 4.5 5.3 0.6
lation
Containment
Integrity 48.5 3.8
Emergency AC-DC
Power System 9.8 8.3 2.8 8.8
TRANSIENT
Reactor Subcriti-
cality 1.6 5.1 6.8 6.0 D:1 0.3
H:at'Transfer to 6.3 5.3 2.0
‘nvironment
Reactor Coolant
System Overpres- 10 2.3
sure Protection
Reactor Vessel
Coolant Volume 1.8 4.0 1:3
Control
Other 8.2 5.6 2.8 8.8
TOTAL 123.5 159.4 212 29.6 0.2 5

*Note that the IE inspection program fo
Suca as Quality Assurance surveillance

See Tables E~3 and E-4.

r the operations
and maintenance,

phase focuses on generic plant activities
rather than individual plant systems.
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Table E-2

Manhours by Initiating Event - Regional

PREOPERATIONAL STARTUP OPERATIONS *
 rsahi Definition |Implementation Definition Implementation Definition Implementation

Reactivity 8.0

Transients 125 4.0 37,3 49.2 0.9 o
RCS Pressure 3.0 9.3 2.5 1.5

Transients
Reactor/Steam

Demand Mismatch 10.8 Tl 7.3 25.1 1.5 1.5
RCS Heat Removal

Transients X3 1.0 0.4 21
Loss of Coolant

Roeldant 23.8 10.8 3.5 243 b L 1.5
Core Power

Distribution 9.4 as.) 1.4 2.4
Events Affecting

Plant Instrumen- 82.7 37.7 16.8 18,2 0.4 0.4

tation

Miscellaneous

Initiating Event 46.3 58.0 8.8 23,1

TOTAL 169 4 128.5 T2 113.7 14.5 35.9

*Note that the IE inspection program for the o
such as Quality Assurance
See Tables E-3 and E-4.

perations
surveillance and maintenance,

phase focuses on generic plant activities
rather than individual plant systems.
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Table E-3

Manhours for 10CFR50 Appendix B - Regional

PREOPERATIONAL STARTUP OPERATIONS

CRITERIA Definition |Implementation Definition Implementation Definition Implementation

Organizat.ion 0.8 0.8 1.5

Quality Assurance
Program 10.3 0.8 10.0 7.5

Design Control 2.7 2.7 2.0 9.0

Procurement
Document Control 3.0 3.0 25 2.5

Instructions
Procedures
Drawings 3.3 43.3 2.0 9.0

Document Control y & | 21 :% 7.2 7.2 3.3 1.7

Control of
2urchased Material
Equipment and

Services 4.9 4.9 2.5 2.5

Identification and
Control of
Materials, Parts
and Components 1.9 1.9

Control of Special
Processes |
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Table E-~4

Manhours for Other Routine Inspections - Regional

£01

PREOPERATIONAL STARTUP OPERATIONS
Definition |Implementation Definition Implementation Definition Implementation

Surveillance 0.8 0.8 1.3 1.3 26.5 29.5
Maintenance 13.0 8.0 8.0 10.5 15.5
Calibration 1.3 1.3 9.5 7.5
Organization
and Training 10.3 &3¢9 5.5 23.5
Emergency
Planning 29.8 37.3 1.5 29.5
Public Exposure 49.5 98.5 13.0 9.4 58.9
Occupational
Exposure 26.5 26.5 13.0 T3 37:1
10CFR21
Requirements 9.0 9.0
Plant Status 23.5 16.0 6.0 58.3
Inspection Prograny
Control (IE) 24.0 7.5

TOTAL 140.9 232.4 19.6 61.6 86.0 259.8
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Table E-5

Manhours for Nonroutine, Independent and Administrative Inspections - Regional

PREOPERATIONAL STARTUP OPERATIONS
Definition |[Implementation Definition Implementation| Definition Implementation
Non routine Inspection 1.0 253.0 66.0 18.0 153.0
Administrative 121.0 32.0 51.0
Independent Inspection 148,0 148.0 Lh.5 Lh.5 64.5 6L.5
TOTAL 270.0 Lo1.0 76.5 110.5 133.5 217.5




Mitigating

Initiating

10CFR50 AP

Other Routine Inspectior
Nonroutine Inspection
Independent Inspection

Adamin. Activities

826

R« el S
1794 Manhours
100 Manhours/N

P WR
Mitigating Systems
Initiating Events

10CFR50 APP B

Other Routine Tnspectinn
Nonroutine Inspection
Independent Inspection
Admin. Activities ,
SUB_TOTALS It 01f ‘ : ; 3

70

1808 Manhours/PreOP ' 3 Manhours/Startup 832 Manhours/Yr. of OP

TOTALS
100 Manhours/Month 70 Manhours/Month 69 Manhours/Month
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Percent of Manhours by Inspection Category - Regional

Table E-7

Manhours Per PreOP fanhours prer Startup Manhours Per Year Operatica
Definition Implementation| Definition Implementation | Definition Implementation
B WR

Mitigating Systems Bl 7.9 4.0 13.4 0.5
Initiating Events 12.8 5.8 6.3 16.1 1.8 3.9
10CFR50 APP B 5.8 5.0 10.5 8.2 4.5 5.2
Other Routine Inspection{ 7.9 12,9 1% 1 9.5 10.4 31.3
Nonroutine Inspection 0.1 14.0 10.2 2.3 18.4
Independent Inspection 8.3 8.3 6.9 6.9 7.8 7.8
Admin. Activities £.1 4.9 6.2

TOTALS 46.1 53.9 35.7 64.3 32.9 87.1

PWR

Mitigating Systems 6.9 8.8 3.3 4.7 0.4
Initiating Events 9.3 751 12.2 18.0 1.8 4.3
10CFR50 APP B 5.2 4.9 10.7 8.4 4.4 S.2
Other Routine Inspectio 7.8 12.8 3.2 9.8 10.3 31:3
Nonroutine Inspection 0.1 14.0 10.4 2.2 18.4
Independent Inspection 8,2 8.2 Zal ir % 4 7.8 1.8
Admin. Activities 6.7 W Bl

TOTALS 44.2 55.8 41.6 58.4 32.6 67.4




Table E-8

Regional Inspection Program Manhours/PWR

INSPECTION
CATEGORY

Routine
Mitigating
Initiating
Appendix B
Otner

Nonroutine

Independent

Administrative

Total Program

*

Figures in parentheses represent percent of total

inspection hours.

TEST
PHASES
MANHOURS

334
489
304
455
320
386

153

2441

(14)*
(20)
(12)
(19)
(13)
(16)

(6)

(100)

Table E-9

OPERATIONS
PHASE

MAMIIOURS/YEAR

51
80
346
171
130

51

832

(0)
(6)
(10)
(41)
(21)
(16)

(6)

(100)

Regional Inspection Program Manhours/BWR

INSPECTION
CATEGORY

Routine
Mitigating
Initiating
Appendix B
Other

Nonroutine

Independent

Administrative

Total Program

TEST
PHASES
MANHOURS

346
480
304
455
320
386

153

2444

(14)
(20)
(12)
(19)
(13)
(16)
(6)

(100)

OPERATIONS
PHAGE
MANHOURS/YLAR

47
80
346
171
130
51

829

(0)
(6)
(10)
(41)
(21)
(16)
(6)

(160)
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Table E-10 (conc)

BIR

PREOPERATIONAL

STARTUP

OPERATIONS

Definition

Implementation

Definition

Implementation

Definition Implementation

LOCA

Reactor Trip

7.4

Post Accident
Radiocactivity
Removal

Emergency Cooling
Injection

Emergency Coolant
Recirculation

Post Accident
Heat Removal

Containment
Integrity

25.5

Other

10.0

TRANSIENT

Reactor Subcriti-
cality

Reactor Coolant
Overpressure
Protection

25.5

Vessel Water
Inventory

76.5

Heat Transfer
to Environment

25.5

Other

10.0

TOTAL

173.0

14.8
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Table E~11

Manhours by Initiating Event - Resident

PREOPERATIONAL STARTUP QOPERATIONS
PiR Definition |Implementation Definition Implementation Definition Implementation

Reactivity

Transients 7.5 79.0 . 10.3
RCS Pressure

Transients 31.9
Reactor/Steam

Demand Mismatch 1.0 39.9 7.3
RCS Heat

Removal Transientls
Loss of Coolant

Accidents 1.0 9.4 Tsd
Core Power

Distribution 61.3 2,0 13,3
Events Affecting

Plant Instrumen-

tation 2.3 43.2 =D
Miscellaneous

Initiating Event 92.0 15.0 1.5 19.5

TOTAL 94.0 10.0 279.7 3.3 63.0




Reactivily
Trans:ents
e il
RCS Pressure

Transients

Reactor
Demand

RCS Heat
Removal Transient

VET——

e e————————————————— et et e

|

!

|
i

!

|

Loss of Coolant
__Accidents

Core Power
Distribution

Events Affecting
Plant Instrumen-
tation

Miscellaneous
__Initiating Events

TOTAL
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Table

E=12

Manhours for 10CFR50 Appendix B - Resident

CRITERIA

PREOCPERATIONAL

STARTUP

OPERATIONS

Definition

Implumentation

Implementation

Definition

Implementation

Organization

0.9

Quality Assurance
Program

0.9

Design Control

3.5

Procurement
Document Control

Instructions
Procedures
Drawings

3.5

Document Control

Control of
Purchased Material
Equipment and
Services

Identification and
Control of
Materials, Parts
and Components

2.0

Control of Special
Processes
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Table E-12

{cont)

CRITERIA

PREOPERATIONAL

CPERATIONS

Definition

Implementation

Definit

ion

Implementaticn

inspection

Test Control

244

6.0

Control of
Measuring and Test
Equipment

Handling Storage
and Shipping

2.0

Inspection Test ang
Operating Status

Nonconforming
Materials Parts
or Components

Corrective Action

0.9

Quality Assurance
Records

Audits

24.0

TOTAL

2k.0

1.0

19.0
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Manhours for Other Routine Insrections - Resident

Table E-13

PREOPERATIONAL STARTUP OPERATICNS
Definition |Implementation Definition Implementation Definition Implementation
Surveillance 0.9 2.0 45.0
Maintenance 144.0
Calibration 26.0
Organization
and Training 4.9 45.0
-

Emergency
Planning 4.0 9.0
Public Exposure 3.0 3.0 6.5
Occupational
Exposure 1.0 5.0 6.0
10CFR21
Requirements
Plant Status 51.0 166.0 134.5
Inspection Proqraﬁ
Control (IE) 17.5

TOTAL 85.3 I 174.0 2.0 416.0
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Manhours for Nonroutine, Indepeadent and Administrative Inspections -~ Resident

Table E-14

PREOPERATIONAL STARTUP CPERATIONS
Definition |Implementation Definition Implementation Definition Implementation

Nonroutine
Inspection 12.5 12.5 33.5 126.5 19.0 41.0
Administrative 17.0 2.0 43.0 0.0 27.0 6.0
Independent
Inspection

TOTAL 29.5 14.5 76.5 216.5 46.0 47.0




91T

Table E~15

Manhours by Inspection Category - Resident

PREOPERATIONAL STARTUP OPERATIONS
DR Definition |Implementation Definition Implementation Definition Implementation
Mitigating Systems 173 15
Initiating Events 11 271 62
10CFR50 APP B 45 24 19
Otiier Routine
Inspections 85 174 2 416
Non-Routine
Inspection 13 13 34 127 19 41
Independent InspecH
tion
Admin. Activities 17 2 43 90 27 6
SUB-TOTALS 30 156 77 859 53 559
TOTALS 186 Manhcars/Freop 936 Hanhours/STARTUP 612 Manhours/YR of OP
10 Manhours/Month 104 Manhours/onth 51 Manhours/!tonth
- i 4
PER_ UL S
Mitigating Systems 13 20 13
Initiating Events 10 280 4 63 _
19CFR50 APP B 45 24 1 19
Other Routine
Inspections 85 174 2 41€
Non-Routine
Inspection 13 13 34 127 19 41
Independent InspecH
tion
Admin. Activities 1?7 2 43 99 27 €
SUB~-TOTALS 30 239 100 15 53 558
TOTALS 269 Manhours/Preo 815 Manhours/STARTUP 611 Manhours/YR of OP
15 Manhours/iMon®t 91 Manhours/Monti 3 | mho\;:l;'lhnth
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Table E-16

Percent of Manhours by Inspection Category - Resident

PREOPERATIONAL STARTUP OPERATIONS
BYR Definition |Implementaticn Definition Implementation Definition Implementation
Mitigating Systems 18.5 2.9 =
Initiating Events 5.9 28.9 0.7 10.1
10CFR50 APP B 24.2 2.6 0.2 31
Cther Routine
Inspections 45.7 18.6 0.3 67.9
Non-Routine
Inspection 7.0 7.0 3.6 13.6 3.1 6.7
Independent Inspec-
tion
Admin., Activities 9.1 1.1 4.6 9.6 4.4 1.0
TOTALS 16.1 83.9 8.2 91.8 8.7 91.3
.
Mitigating Systems 1.6 2.5 21
Initiating Events 35.0 3.8 34.4 0.7 10.3
10CFR50 APP B 16.7 2.9 0.2 31
Other Routine
Inspections 31.6 21.3 0.3 68.1
Non-Routine
Inspection 4.8 4.8 4.2 15.6 3.1 6.7
Independent Inspec-
tion
Admin. Activities 6.4 0.7 5.3 11.0 4.4 1.0
TOTALS 11.2 88.8 213:3 87.7 8.7 91.3




APPENDIX F

Analysis of Noncompliance Data

Fl. General

Effective inspections should reveal both the number of problems and
their degree of seriousness. If an inspection is found to detect a large
number of significant problems, the level of inspection effort should be
sustained or increased, and the underlying causes of the problems should
be identified. In the case of the reactor inspection program, this might

entail increased examination of the licensee's administrative program.

F2, Manhours per Noncompliance Detected for Modules

To address the detection rate of inspections, the available experi-
ence data for the inspection modules were reviewed., For each module, the
total manhours charged during the period studied were divided by the
number of noncompliances detected. The results of these calculations
provide an indication of the average number of manhours invested per non-
compliance detected for each module. Tables F-1, F-2, and F-3 list the
regional inepection modules for each phase (Preoperational Test, Startup
Test, and Operations) in order of the average manhours expended to detect
one noncompliance., Tables F-4, F-5, and F=6 show similar information for
the resident inspection modules, Modules with high or iow average man-

hours per noncompliance were of particular interest.

F3. Module Review

Modules with high average manhours per noncompliance were reexamined
to determine whether the required inspection activities were sufficent to
detect existing problems. Moduies with low average manhours per noncom-
pliance were restudied to determine whether they contained inspection
activities, peculiar to these mcdul:s, which were particularly effective

in detecting noncompliance. With minor exceptions, both of these types of
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module review produced negative results. That is, the modules were not

found to be significantly different in content,

For some modules, a high average of manhours per noncompliance may be
due to factors other than the adequacy of inspection or the state of the
subject being inspected. For example, some inspections in the Preopera-
tional Test phase deal with regulatory requirements which do not apply
until the Operations phase. The timing of such inspections is dictated by
the need to assure that operations will be conducted safely before fuel is
loaded in the reactor, It appears that, to some extent, required enforce-
ment actions arising from these inspections may take other forms than the

citation of noncompliance,

F4. Manhours per Noncompliance Detected for Program Areas

Tables F-7 and F-8 show the average manhours per noncompliance de-
tected for inspection categories and phases, based on regional inspection
modules. The rates shown represent the total manhours charged in each
category divided by the total number of noncompliances reported. Several

observations were made with respect to these tables:

e The average manhours per noncompliance for the Opera-
tions phase is about half of that for the Startup Test
phase and nearly eight times lower than the

Preoperational Test phase.

e No violations were reported during this period as a
result of Preoperational Test or Startup Test phase
inspections; seventeen were reported as a result of

Operations phase inspections.

e Average manhours per noncompliance are very high in the
administrative category. This is to be expected since
the effort in this area is directed primarily to

necessary activities other than inspection.

e For the period studied no specific inspection category
(other than administrative) has a consistently high or

low average for all three phases,
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An analysis of the resident inspection program similar to that for
the regional in Tables F-7 and F-8 is not presented because the available
information was not sufficient to provide confidence in the average man-
hours per noncompliance for individua! inspection categories., However,
the overall average for resident inspection modules, based on 3458 inspec-
tion hours and 2] noncompliances, is 165 manhours per noncompliance., This

is nearly three times as high as the overall average for regional inspec~-
tion modules.

F5. Comments on Noncompliance Data

Where sufficient data were available, inspection modules and program
areas with high average manhours per noncompliance were considered to be
candidates for reduction in inspection effort. Similarly, inspection
modules and program areas with low average manhours per noncompliance were
considered to be candidates for increase in inspection effort. Final con-

clusions regarding potential changes in inspection effort are detailed in
Section 3 of this report.
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MODULE
NUMEEFR

93701E
2703k
7N32SE
42702B
&0S01E
70352k
SL200F
20320B
IZ7NSE
TO339E
34331E
TN2S4E
7N214E
2702k
7NES53E
70202B
42451B
3IS301E
AZ7NE
TO3SOE
2O23INE
27 0RE
94300B
703138
70201B
30703B
70353R
70329
32310B
70306B
70457B
703242R
243328
424008
70441B
70334B
70SSSB
70316B
70542B
70356R
92704B
2B301R
TN433E
703238
3331 0B
TO0304E
70S34E
7024%R
24230B

Manhours per Noncompliance, Preoperational - Regional

TOTAL
MANHOUR S

a0
122
47
ing
188
226

o
Y

345
200

233
2e3
0
120
&4
62
0
o
S00

NUMEER
VIOLAT

SO0 DO0ODOOCOOODOOC

OO0 o000 00000D00DO00DO0O000CODDOOQ

Table F-1

HUMEEF
INFRAC

-:-:oooooooooocoooooo--:-:fu‘-J':a::&-‘ru'-—‘—-—-fu&—l‘uh.-:>rL-&——--—-

OO

HUMEBER
DEFIC

B AU R B )

o9

OO0 O0OO000000000D0COOOOO Ol mUoOOmD OO

MANHOURS ~
NONCOMPL IANCE

20.0
36.5
47.0
w0, 8
62.7
79.3
77.0
86.5
100.0
115.0
122.0
144.0
142. 0
152.0
161.0
187.95
193.0
eve.n
e82. 3
336.0
397.0
407.0
6h7.0
673.0
915.0
1449, 0
9999, 9*
9999.9
9993.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9
9999.9

*
e figure 9999.9 indicates that the manhours per noncompliance were indeterminate.
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Momy € TOTAHL HUMEER HUMEER HUMRER MAMHOUR S -

Table F-1 (cont)
MIMEER MHENHOLR YIOLAT INFRRARC DEFIC HONCOMFPL TANCE
|
|
|
|
|

CTOENNE ] ] M N 994949 9

.H44QB 0 0 0 0 9999, 9

TOZ40E 102 0 0 0 339, 9

T1301E 259 f M f 9999.9

TO21SE 45 0 n n 9999,9

TOSSOER 0 n 0 n 9999,9

70281 B 147 M N ] 2939, 9

357!#? 4 0 i ] Q939,9

25073 “B L 0 I 0 9999.9

v 037 143 n M n 9999.9

707 26 0 i 0 9999.9

S2221E 37¢ 0 f 0 9999,9

TOGAR 22 0 f 0 9999.9

TN4A1E 0 i 0 ] 9999,9

TUZ44E 102 0 i i 2399, 9

I0711B 24 ] ) 9999, 9

42452k cee ﬂ 0 i 9999,9

TN44SE 1 N 0 il =G S
TNE38R 0 0 ] i

TOSENE 0 1 1] ] -

Tnﬁgnp s7 0 0 N .9

TNS44E 1 n n i 4399 5

TN3ISSE 230 0 i N 9999,.9

WS71SE 1 f 0 0 9999,9

40301E 10g f 0 0 2399, 9

] (L] 0 0 9999.9

Fdp 0 N 0 9999.9

2NE ] 1] 0} 94399 9

137 0 (I 0 9999,9

0 1 ] 0 L= -1

¥l 1 0 1] i e T

13 N N 1 el b

554 I 0 0 a9, 9

0 N i ] 94999 9

124 0 i 0 9999.9

=t | f i 0 3399, 9

1S 0 0 0 9999.9

0 1] n 0 3999, 9

0 0 0 0 9999,9

178 0 0 0 9999,9

21 c24 0 0 0 9999,.9

TN3s0R 43 0 0 n 5999.9

TOR3I3E 45 0 0 0 9999.9

TOSSIE 0 0 0 0 9999.9
TO2O7E 439 0 0 0 9999.9

T4S9E 0 0 0 0 3933, 3
"0343E 55 0 0 0 2333, 3
2331SE 437 0 0 0 3333, 3
33301R 7S 0 0 0 3333, 3

TN44732R M 0 0 0 9999,.9
TO3IISE 0 0 n n 2999, 9
TOSELER 9 0 0 0 3999, 9
TO21T7R e f ] 0 999, 9
TNS44F 0 0 0 0 9999.9
T0247F 0 0 0 0 999 9
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Table F-1 (cont)

MRNHDUPS&rE
sy M OMPL 1AM
s gEFIC NO

OTAL NUSES$ NUMBER

T X p

it MAMHOLR

HLIMEE P

?999.?
- 999, 9
0 . 23343, 9
: ” - 3933, 9
aa 2395 0 - ; 2y
823?63 p : . i 6%&9.9
41301E 0 n : h 2
b g - 0 0 2939, 9
i = 0 ; - 3a3a, 4
1 ?: l nB ; : ] |:| -;4999- k-
et 3 ] 0 0 29949, 9
i : : “ 0 2333, 9
?0 3458 ’] '] ':' |:| '5999- -q
?04513 g 8 i 0 6@99-9
T : : 0 ) 3999, 9
7OSS2E 254 0 h ) s
7N341B 0 0 0 0 B
TN421B 32 0 : ﬁ 6éég.?
TOZ11ER n 0 e : 352813
?053‘?8 833 (' ‘:l |:| ':_J";’_Q.Q- 'T.‘
T0249E n ] : : s
T0447E 10 0 0 0 Sl
e 0 2 0 0 2393, 9
i v i f ﬁ a§?9.9
70439E 0 0 ] o e
095 0 i 0 0 3334, 4
4 ﬂ 0 i f 3393, 3
TNSSSE 0 0 o 0 5§§é.9
nasc 3 0 |:| |:, "3 "3 3 9.9
TN4S2ER 0l i n 0 &éég.g
TN442E 0 ) il ’ aaasls
o4l ‘ 0 0 0 2999, 9
TN434E 0 0 0 : sl
1 ; : ] |:| -;4 ;'4‘3 Q.9
ToseiE 2 f 0 a 2999, 3
fastse '?' : ] |:| --:4':‘-";'!'-'4 9
? 0 4 ':. n E: 'j' '] |:| |:| ’:-";\.7‘ "2. - ..—4'
TOSB!E 0 0 ¢ n %aaé.g
TN44-F 0 M 0 : aaéé.?
TOS47E f N o 0 éaaé.?
T0433E 0 0 i o pe
7188 : 2 fl 0 Q232339
ey l:l : l:l .:, -s ';'; ':‘!Q. 9
E - 0 i 0 33949.9
e 3 0 i 0 a339, 9
b o i 0 0 Q339,49
7444k 0 ] il : aéﬁq.?
) ﬂ - o : 234, @
TO43EE 0 N 0 - aaé?.?
7OS3ITE (I 0 N : el
45 B 2 0 0 2999, 3
rosse : g ﬁ ﬁ 5559.?
7N432R 0 0 ﬁ - &é§q.9
s - i i 8 2999,
TN448E 0 0 0 0 b
hasoe : ] i |1| -
TN440E : D é| -

TNS41E s 0

TN4SsER -

TOSSTE
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Table F-2

Manhours per Noncompliance, Startup - Regional

MODULE TOTAL MUMEER MLUMEER HUMTER MANKOLUR S -
MUMEER MAMNHOLET YIOLRT INFRRL DEFIC HONCOMPL IAMCE
FRTOLE 23 0 1 1 11.95
IST47R 151 0 4 3 23.0
T2SS1E 24 0 1 0 24,0
IST42E 7 I 2 2 4.3
223520B cn9 0 7 1 2e. 1
J1SO1E 252 0 [ 2 21.9
27 02ER 59 0 s 0 4.5
I5100E 23% 0 3 S 35.8
IST40E 107 0 3 0 395, 7
25746E 131 ] 1 e 42,7
TO3Z4E 44 0 1 1 44.0
TES93E 192 0 0 4 42,0
ANSO1LE - 0 1 0 3.0
TEENNE 109 0 e 0 54.5
IS744E ITa 0 2 1 - T
3S741E 121 0 f c o, S
ves1EB =S 0 i 1 £5.0
3270RE 1378 0 17 B 65.6
S4530E 203 I 1 e Tk
7CE03B 57 0 1 0 7.0
TO3ITOR e 0 1 0 72.0
TEE20B =1 0 1 0 21.0
F2624B =4 i 0 1 24,0
TeS92k =07 I 4 2 101.¢2
ISTSOE 107 0 1 0 107, 0
TeR04E 113 0 I 1 112.0
ISSOLE i9z 0 0 1 143, 0
72528k 148 0 1 i 146. 10
QR2TOSE 201 L 1 0 201.0
92701 E 407 o P4 1] 203.5
72924k 4= 0 1 0 42,0
eb12E 21 0 M i 29999
TEeSO0R 157 0 0 0 999, 3
[ITONE 37 0 0 0 9999.9
TESE4E 35 0 ] 0 9999, 3
T2e22R 117 L 0 1 9933, 9
3S742ER 129 0 0 0 EE
IE2TO3IR 44 n 0 0 EEEEIE
T2S32k 33 0 0 0 3999, 3
S22V N4E 151 0 0 i 2999, 9
Te3ME n 0 0 0 R =t
v2S20R 4r ] 0 0 EEE
3ST43R 170 0 I 1] 29999
TEeS30R 174 0 n L 9999.9
TeSN2k 10 0 0 (I e 9399 .9
TeS72B a7 0 f 0 9999, 9
TOZ02E a7 0 0 0 SEaY, 9
T2S54E 37 0 0 0 9999, q
FN314E 12 I i 0 9999, ¢
T2524R 26 0 0 0 399, 9
20TO3ER SOon 0 0 0 9999.9
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Table F-2 (cont)

MODULE TOTHL HIMEER HUMEEF HUMEEF MANHOLFES -
NUMEEF MANHOLR S YI0LAT [HFRRAC DEFIC HOMCOMPLIANCE

FeS1ek e n 0 0 R
TESN4E =1 i M ] 2993, 3
TEeSE3E 71 0 0 0 9999,.9
3ST45E an 0 0 r 9999, 9
TES40E 24 0 0 0 9999,9
T22NNE I} 0 i i 9999.9
72532B w3 0 0 1] 9999.,.9
ISNZ0E 0 0 0 0 Q93,9
veSesk 70 0 0 0 9999,9
72512k 3 i 0 0 9999, 9
TeS76eR 29 0 0 n 9999.9
IS 749E a9 0 ] 0 9999, 93
TES45E 3% 0 i 0 9999,9
TN2ESE 27 0 0 0 9999.9
Te936E Yo ] 0 f 9999,.9
TeSnek 43 0 fl i GEea, 9
vesSenE S ] i n 2333, 9
TE400E e ] ] ] 9999.9
TesenE 21 0 0 0 9999,.9
725108 e 0 0 0 399,93
T25326R 23 n 0 0 F299, 9
TeS0eR 10 0 0 0 9999,9
TeST4R CFs 0 i 0 9999,9
TeS14E i2 0 0 ] 9999,.9
TEe431E 3 0 0 0 9999.9
TeS70B 26 0 I ] 99993, 9
TeSS2E 20 0 0 0 9999.,9
TESTRE S 0 0 0 9999, 9
TES1SE 2 0 f . i 9999,9
JE%44F 17 0 I} 0 9999, 9
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Table F~-3

Manhours per Noncompliance, Operations - Regional

MODULE TOTAL MNLUMEER MNLUMEER HLUMEER MAMHOLIR T -
NHUMEER MANHOLR YIOLAT INFRAC DEFIC NONCOMPL TANCE
40702k 19 I 3 M .3
20710E 4223 1 g 172 T.0
417N E 1002 ] = 23 19.6
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=17 0SE 111 0 4 1 ce.e
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=471 0B doer 0 154 26 25. 68
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37018 4cn 1 10 c 32.2
1702k 3 1 e 1 C -4
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SI7N0E 1573 11 20 1 2D
~1700E 1939 ] =4 1s 39.8
TETOOR eE7 0 2 =2 41.7
ITTOOE 1253 M 28 1?7 41.2
T1710FR 2452 i 143 S=2 42.0
=071 0E 1730 il g | 19 43.3
92701k rels 0 121 4 44,3
S2T10R ) 0 f e 45. 0
Ci721B 1234 I 13 2 47.9
227 N6E 24406 2 299 103 43,9
42700k 2470 0 e 20 43,49
270K 4054 0 42 22 3.3
SST00E S30 1 3 c S52.0
41700k 1012 1 1n 2 96.2
SYTONE 457 0 o 3 - R
SETOLE 105% i 7 e eS.2
=4711E 30732 n e c2n e, 2
22710R 1159 1 14 C &3,.2
s1710R 137 N 1 1 02,5
W71k S0 1 s 1 71.49
&1711B F | i 1 (I vi1.0
rer01B 440 1 o 1 73.3
=1704E 3 i i 1 73,0
S4701E 474 0 s 1 9.0
51707R 237 0 1 e 73,0
IS701R 10595 i (3 v 24,3
32712k 1917 i 11 =2 25.1
I2TOSE 4227 i 33 16 86,3
IRTO0OR 282 0 S - 86.2
=17 02k w74 1] b 1 118.3
s1702ER 115 ] 1 0 115,90
T37TSSE 554 0 4 3 1e¢2. 0
37701B 1103 f = 1 137.9
7SIk 1224 f 2 1 137, 1
s1708E eve N 1 1 139.5
T1711R S7e 1 4 [ 14=.0
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HLIMEER
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Table F-6

Manhours per Noncompliance, Operations - Resident

MODLE TOTHL MLUMEER MHIMEER HLIMEER MANHOLIR T -
MHUMEER MEAMHHOLR T YIOLRT THERR NEFIC HONCOMFEL THMCE

17080 L X n 3 12.0
SETONC 4% ] 1 N 45,1
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Ade N S1 M 0 M 999, 9
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=471 00 42 0 0 i 9999, 4
Se T nnC 47 0 0 i 9399, 9
927120 rd n I 0 9999, 9
vernng = 0 M 1 995, 9
T 0eC g I ] 0 e
320N 15 i L i 2999, 9
azv11c n n n 1 9995, 9
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a7l 142 0 0 0 9999, 9
=071 00 S1 0 n n 9999,.9
3 =g U 22 n 0 " 9999.9
IE OO0 " il i ] 9%, 9
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& N7 050 23 0 0 1 9999, 3
227100 19 1 n i 9999, 9
41700 14 0 0 (i) 9999.9
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407000 ed 0 i 0 9999.9
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w17anc 10 f 0 1 QWA 9
ATTanC =1 i f L 9999, %9
Sl L a2 L L 0 ]
417010 13 i 0 L 3999, 9
17030 ] ] ] ] i R

130



Table F=7

Manhours per Noncompliance by Inspection Category - Regional

PREOPERATIONAL
INSPECTION NONCOMPLIANCE TOTAL NHOURS/

CATEGORIES Violations Infractions Deficiencies Total NHOURS NONCOMPLIANCE

Mitigating Systems
&

0 11 7 18 5753 320

Initiating Events
10CFR50 Appendix B 0 4 2 6 2657 443
Other Routine 0 8 4 12 5711 476

Non Routine 0 11 6 17 3868 228
Independent 0 7 4 b % 4477 407
Administrative 0 1 0 1 1831 1831
TOTAL 0 42 23 65 24,297 374
STARTUP

Mitigating Systems
& 0 13 9 22 3725 124

Initiating Events
10CFR50 Appendix B 0 13 11 24 1375 57
Other Routine 0 20 11 31 1164 38
Non Routine 0 7 1 8 1045 131
Independent 0 17 4 21 1378 66
Administrative 0 0 0 0 500 o0
TOTAL 0 70 36 106 9187 87

OPERATIONS

Mitigating Systems
0 0 41 29 70 5093 73

Initiating Events
10CFR50 Appendix B 0 55 33 88 5317 60
Other Routine 0 1019 607 1626 60,122 37
‘Nen Routine 15 415 138 568 31,637 56
Independent 2 389 108 499 24,406 49
Administrative 0 1 0 1 9539 9539
TOTAL 17 1920 915 2852 136,114 48
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Table F~8

Manhours per Noncompliance by Inspection Phase - Regional

SUMMARY
— INSPECTION  __ NONCOMPLIANCL ' TOTAL  MANHOURS/
PHASE Violations Infractions Deficiencies Total MANIHOURS NONCOMPLIANCE
Preoperational 0 42 23 65 24,297 374
Startup 0 70 36 106 9,187 87
Operations 17 1920 915 2852 136,114 48
TOTAL 17 2032 974 3023 169,598 56
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