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CC-ME-Ql-MH
Revision 3
May 3, 1976

L A IA TR

1.0 SCOPE - The purpose of this Criteria is to establish the
scheme by which structures, systems and compconents
are classified in relation to their importance to
safety. This Criteria also sets the general classi-
fication of the major structures, systems and
components and i1s to be used as the basis for
establishing the more detailecd classification
required in project documents such as Design Criteria,
PSAR, Equipment, Valve and Piping Lists and Cable
Tabulation.

2.1 Appendix A, 10 CFRr 50

2.2 Regulatory Guide 1.29

2.3 Appendix B, 10 CFR SO

2.4 Regulatory Guide 1.26

2.5 Byron/Braidwdod PSAR, Chapter 3

2.6 Regulatory Guide 1.32 (August, 1972) and IEEE standard
308-1971

7 RESAR, Chapter 3

.8 DC-RN-0l-MH, Design Criteria for Replication

3.0 DEFINITIONS

3.1 safety Classification - Structures, systems and ccmponents
are classified for design purposes as either Safety
Category I or Safety Category II. Systems and Components
are further classified by the appropriate Quality Group
(See 3.4 below) or Class 12 designation (See 3.5 below)
as applicable. The safaty classifiation of Duplicate
Features is identical to that of the Base Plant as
defined in Reference 2.8.

3.2 Safety Categorv I structures, systems, and components

are those necessary to assure: (a) the integrity of the

reactor coolant pressure boundary, (b) the capability
£o shut down the reactor and maintain it in a safe

shutdown condition, or (e¢) the capability to prevent or
mitigate the consequences of accidents which could
result in potential off-sice exposures comparable to

the guideline exposures of 10 CPR 100, in the postulated
events of the safe shutdown earthquake (SSE) and other
design basis events including tornado, probable maximum
flood, operating basis earthquake (OBE), missile impacse,
or accident internal to the plant.

Page 1 of 13
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3.3

3.6

3.7

3.8

3.9

CC-ME-Ql-MHR
Revision 2
June 13, 1975

Safety Category II - Those structures, systems, and
components which are not designated as Safety Category I

are designated as Safety Category II. This category has
no public health or safety implication.

Quality Group Classification - The quality group
classification system defined in Regqulatory Guide 1.26
(Ref. 2.4), established for water, 2team, or radicactive
material - containing components important to safety, is
directly applicable.

Class lE - Electric Systems - The systems that provide
the electric power used to shut down the reactor and
limit the release of radiocactive material following a
design basis event.

- A single failure is an occurrence which
results in the loss of capability of a component to
perform its intended safety functions when called upcon.
Multiple failures resulting from a single occurrence
are considered to be a single failure. Fluid and
electrical systems are considered to be designed against
an assumed single failure if neither (l) a single
failure of any active component (assuming passive
ccmponents function properly):; nor (2) a single failure
of a passive component (assuming active components
function properly) results in a loss of the safety
function to the nuclear steam electric generating unit.

Active Failure - An active failure is the failure of a
powered component such as a piece of mechanical equipment,
component of the electrical supply system or instrumentation
and control equipment to act on command to perform its
design function. (Ref. 2.7)

Passive Failure - A passive failure is the structural
failure of a static component which limits the ccmponent's
effectiveness in carrying out its design function. (Ref. 2.7)

Desicn Basis Event - A design bagis event is a natural
phencmenon or failure of a # - em, component or structure
which is postulated to pra“.cd: the basis for designing
the safety-related aspr: , 57 he plant. Examples are
safe shutdown earthquak: (&' , wind and tornadoes,
probable maximum flood, missiles and loss of coolant
accident (LOQA).

Page 2 of 18



CC-ME-QOLl-MH
Revision 2
June 13, 197§

4.0 FUNCTIONAL REQUIREMENTS
4.1 Safety Category I structures, systems and components

5.0

shall perform their intended safety functions in the
event of the safe shutdown earthquake (SSE) and cther
design basis events.

Safety Category I structures, systems and ccmpenents
shall retain their own integrity and/or shall not
constitute a hazard to other Safety Category I
structures, systems Or components during the safe
shutdown earthquake and cther design basis events.

Safety Category I systems and components shall perform
their intended safety functions assuming a single
failure and loss of off-site power.

The plant design shall ensure that Safety Category II
structures, systems or components do not constitute a
hazard to Safety Category I stIuctures, systems or
components during the safe shutdown earthquake and other
design basis events.

DESIGN REQUIREMENTS

S.1

502

S.3

5.4

Safety Category I systems and components shall not be
located in Safety Category II structures.

Systems or portions of systems which are designated
Safety Category I shall be identified as appropriate
in the various design documents associated with that
system.

™e division between Safety Category I and II porticns
of systems shall be in accordance with the intent of
Reculatory Guide 1.29. The seismic design of Safety
Category I items is in accordance with the requirements
of Regulatory Guide 1.29.

Quality Assurance Requirements for Safety Category I
systams or portions of systems and components shall
meet the requirements of Appendix B to 10 CFR sQ.

Page I of 18
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CC-ME-Q1l-MH
Revision 4
August 11, 1976

Safety Category II structures, systems and compcnents
need not be specifically designed for dynamic operating-
basis-earthquake loadings; however, a reascnable margin
of safety shall be considered in the design as dictated
by local requirements, such as the Uniform Building Code.

Safety Category II systems or portions of systems and
components need not follow the requirements of Appendix B
to 10 CFR S50:; however, the Quality Assurance standards
for these systems and components shall follow normal
industrial standards and any other requirements deemed
necessary by the owner.

6.0 SAFETY CIASSIFICATION

6.1

6.2

Table 1 indicates the overall correspondence between
safety categories and Quality Groups and the general
boundaries of systems %o be considered part of each

Quality group.

Table 2 lists all major plant structures and components
which shall be designatei as Safety Category I and

their respective Quality Group/Electrical classifications.
Table 2 alsc lists the major plant structures and several
components which shall be designated as Safety Category II.
The safety classification of all piping, valves and in-
Strumentation within each system in Table 2 is not feasible
within this classification criteria document. The Scope
section of this document references sources containing
detailed classifications of piping, valves and instru-
mentation.

Table 3 identifies the applicable codes and stancdards
to be used for each quality group.

Table 4 gives a cross-reference which can be used to
translate from the Westinghcuse (RESAR or ANS) safety
classification system to the classification system
established in this document when utilizing more detailed
Westinghouse documents such as the N3SS Systems Standard
Design Criteria.

7.0 IASLES

Pace 4 of |
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CC-ME-Ql-MH
Revision 2
June 13, 197§

TABLE 1. Relation Between Quality Grous and
lagsifications

QUALITY GROUP  SAFETY CATEGORY  GENERAL SYSTEM DESCRIPTION

A

I

11

II

Reactor coclant pressure
boundary and extensions
thereof

Emergency core cooling, post-
LCCA heat removal and cleanup,
safe reactor shutdown and heat
removal, portions of main
steam and feedwater asscciated
with containment isclation

Systems required to support
those in Quality Group B,

spent fuel cocling, radicactive
waste systems which normally
contain a high level of radio-
active material

Parts or portions of systems
which contain or may contain
radicactive material,
which have been upgraded
to Quality Group C to
meet NRC requirements :
Parts or portions of systems
which contain or may contain
radicactive material

Page 5 of 13
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R < 3 s tem
Reactor vessel
Steam Generator
Tube Side
Shell Side
Reactor Coclant Loop Stop Valves
Pressurizer

Pressurizer Relief Tank

Reactor Coclant pumps
Motors

S2!!5SlL_AES.!Sl!!!.SS!SI&L.ﬂ!!S!!
Regenerative Heat Exchangers
Letdown Heat Exchangers

Tube Side ,
shell Side

Seal Water Heat Exchangers
Tube Side
Shell Side

gxcess Letdown Heat Exchangers
Tube Side
Shell Side

volume Control Tank

Reziprocating charging Pumps

centrifugal Char3 ing Pumps

Mixed Bed Demineralizers
page 6 of 18
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CC-ME-OLl-MH
Revision 2
June 13, 1975

TABLE 2 (Continued)

QUALITY GROUP

or SAFETY
COMPONENT ELECTRICAL CLASS CATEGORY

Cation Bed Demineralizers € 4
Resin Fill Tank D II
Chemical Mixing Tank D I
Moderating Heat Exchanger

Tube Side c I

Shell Side c I
Letdown Chiller Heat Exchanger

T™be Side e I

Shell Side D Iz
chiller Pumps D Iz
Chiller Surge Tank D II
Letdown Reheat Heat Exchanger

Tube Side B I

Shell Side € I
Thermal Regeneration Demineralizers c I
Boric Acid Tanks ; I
Boric Acid Batching Tank D II
Boric Acid Transfer Pumps (o I
Reactor Cooclant Filter B I
Seal Water Injection Filter B I
Seal Water Returm Filter B I
Boric Acid Filter c I
Boric Acid Blender c I

Page 7 of 18



CC-ME~-Ql-MH
Revision 2
June 13, 1975

TABLE 2 (Continued)
QUALITY GROUP
or SAFETY

CoMPONENT ELECTRICAL CIASS  CATEGORY
Soron Recvcle Svstem

Recycle Evaporator Feed Demineralizers C I

Recycle Hold-Up Tanks c I

Recycle Evaporator Feed Pumps c I

Recycle Evaporator Cce I

Recycle Monitor Tanks D Iz

Monitor Tank Pumps D II

Recycle Evaporator Condensate

Demineralizer D II

Recycle Evaporator Peed Pilter c I

locyc-lo Evaporator Concentrates Filter D II

Recycle Evaporator Condensate Filter D II

Reactor Makeup Water Storage Tank D IIee
Safety Injection Svstem

Refueling Water Storage Tank B I

Accumulators B I

Boron Injection Tank B 4

Safety Injection Pumps B I

Boron Injection Surge Tank c I

Boron Injection Recirculation Pumps c I

-

The steam side of the evaporator is Quality Group D. Only

Those portions containing radicactive liquid are

designated I-C.

Jesigned to Safety Category I seismic requirements.

Nomeon Q@ w2 Y2
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CC-ME-Ql-MH
Revision 4
August 11,

TABLE 2 (ggng;gucd)

SOMPONENT

idu 23 emova m
Residual Heat Removal Pumps
Residual Heat Exchangers

Tube Side
Shell Side

Containment Spray Pumps
Spray Additive Tanks
Spray BEductors

Somponent Cooling Svstem

Component Cooling Heat Exchangers

Compcnent Cooling Pumps

Component Cocling Surge Ta.ks
Essencial Service Water Svscesm

Essential Service water Pumps

Essential Service Water Strainers

Spent Fuel Pit Heat Exchanger
Spent Puel pis Pump

Skimmer Pump

Spent Fuel pi= Filter

Page 9 of 18
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CC~ME=-Ql-MH

Revision 4

August 11, 1976
TABLE 2 (Continued)

QUALITY GROUP

or SAFETY
COMPONENT ELECTRICAL CIASS GATECORY
Spent Fuel Pit Cooling System
(Continued)
Spent Fuel Pit Demineralizer D II
Refueling Water Purification Pump (o I
R ] Motor « 7 II
Reactor Coolant Drain Svstem
Reactor Coclant Drain Tank D II
Reactor Coolant Drain Pumps D II
1]
Gaseous Racwaste System
Waste Gas Compressor c I
Gas Lecay Tanks c I
Gas Analyzer ' c II
Suclear Sampling Svstem
Sample Heat Exchanger
Tube Side (o I
Shell Side c I
113 Peed S
Auxiliary Feedwater Pumps c I
2 | Auxiliary Feedwater Pump Diesels - I
Diesel 01l Svstem
Diesel 0il Storage Tanks c I
Diesel Qil Transfer Pumps 4 I

Page 10 of 18



CC-ME-QLl-MH
Revision 2
June 13, 1975

TABLE 2 (Continued)

QUALITY GROUP

or SAFETY
COMPONENT ELECTRICAL CLASS  CATEGORY

! dwas yst
Blowdown Condenser D Iz
Blowdown Condenser Pump D II
Blowdown Demineralizers : D II
Blowdown Prefilters D Iz
Blowdown Monitor Tanks D Iz
Blowdown Monitor Tank Pumps D II
Blowdown Evaporator ‘ D I
Auxiliary Building Ploor and

EQuipment Drain Tanks D II
Turbine Building Floor and

Equipment Drain Tanks D II
Spent Resin Storage Tank c I
Liquid Radwaste Pumps D b $4
Laundry Drain Tanks D II
Release Tank D II
Liquid Radwaste Filters D I
Radwaste Evaporator D Iz
Waste Evaporator Monitor Tanks D Iz
Chemical Drain Tank D Iz

page 1l of 18



Ce-ME-OLl-MH
Revision 4
August ll, 1976

TABLE 2 ggonty_}uodz

QUALITY GROUP

or SAFETY

COMPONENT ELECTRICAL CIASS  CATEGORY
Instrument Air System

Instrument Air Compressors - II

Instrument Air Receivers - II

Instrument Air Afterfilters - II

Instrument Air Dryers - II

Instrument Air Prefilters - II
Containment Ventilation and Purde System

Reactor Containment Fan Coolers NA* I

HAydrogen Recombiners NA* I
Gontzol Room HVAC System

Makeup, Supply and Return Fans and Motors - I

Cooling Coils c I

Filters - , -
Pire Protection System

Centrifugal Pumps D Iz

Piping

T™irbine Building D & o

Auxili Buildin c T &=
gl o / R

* Quality measures equivalent in intent to those in Quality
Group B will be applied.

e* Quallizy measures equivalent in intent to those in Quality
Group C will be applied.

pPage 12 of 18



CC-ME-Ql-MH
Revision 4
August 11, 1976

TABLE 2 (Continued)
QUALITY GROUP

or SAFETY
SOMPONENT ELECTRICAL CLASS  CATEGORY
Main Steam and Feedwater Systems
Piping from Steam Generators Out to
and Including Pirst Stop Valves
Outside Containment B I
Main Steam Safety Valves B I
Main Steam Relief Valves B I
Miscellanecus Components
New Fuel Storage Racks NA** I
Spent Fuel Storage Racks NA** I
containment Building Crane NA** I
Puel Handling Building Crane NA** I ¢

** Quality measures equivalent in intent to those in Quality
Group C will be applied,

Page 11 of 18



CC=-ME=-01-MH
Revision 2
June 13, 1975

TABLE 2 (Continued)

QUALITY GROUP

or SAFETY
COMPONENT PLECTRICAL CLASS QATEGORY
a lectric cmponents

4160 V ESF Buses lEwwe I
480 V ESF Buses Igree I
Diesel Generators, ESF LEeee I
125V d-c Buses, ESF 1Eoee I
125V d-c Batteries & Chargers, ESF 1Evee I
120V a-c Instrumant Buses, ESF lgeee I
120V a-c Inverters, ESF lEwee I
480V a-c Motor Control Centers fed from

480 V ESF Buses lLEwwe I
Electrical Penetrations Lgsew I
Containment Cooling Fan Motors 12ewe I
Auxiliary Feedwater Pump Motors lgees I
Containment Spray Pump Motors lEwwe I
Essential Cooling Tower Fan Motors 1E®e®e I
Cenctrifugal Charging Pump Motors 1Eeee I
Residual Heat Remcval Pump Motcors LEw®e I
Safety Injection Pump Motors LEvew I
Essential Service Water Pump Motors LEv*e I

#e** Electrical Class per IEEE-108 endorsed in RG-1.32.
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CC-ME-Ql-MH
Revision 4
August 11, 1976

TABLE 2 (Continued)
QUALITY GROUP
or SAFETY
SOMPONENTS ELECTRICAL CIASS  CATEGORY
afe s : nent

(Continued)
Compenent Cocling Pump Motors 1E%%e I
Diesel Generator Room Fan Motors LEw*» I
Interconnecting cables between Safety

Category I Electrical Equipment 130w I
Non-ESF Electrical Systems and Components ———- Iz

STRUCTURES

Solid Radwaste Storage Building NA II
Service Building . NA II
Essential Service Cooling Towers & Basirs NA I
Circulating water Cooling Towers NA II
Circulating Water Pumphouses NA Iz
Main Steam Tunnels NA I
Auxiliary Feedwater Tunnels NA I
River Pumphouse NA II
Reactor Containment Structures NA I
Auxiliary Building NA T
Fuel Handling Building NA I
Turbine Building NA p $

**v Zlectrical Class per IEEE-308 endorsed in RG~1.32.
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CC-ME~-Ql-MH
Revision 4
August 11, 1976

IABLE 2 (Continued)
QUALITY GROUP
or SAFETY
COMPONENTS ELECTRICAL CLASS  CATEGORY
Blowdown Discha-® re Structure NA II
Switchyard Struvotures NA II
Water Well Structures NA IT
All Site Development Civil Works NA II

Page 16 of 18
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Revision 2
June 13, 197%

FARBLE &
Cs R_(AN
m F A - *
SAFETY CLASSIFICATION SYSTEM®

WESTINGHOUSE MARBLE FILL |
] RESAR-3 (ANS) QUALITY GROUP |  SAFETY CATEGORY |

1 A 4

2 8 I

3 c 4

NNS D Iz

* The following exceptions to the above cross-refarence are
noted; in these cases the Marble Hill Safety Classification
is %o De used: Refueling Water Purification Pump, Spray
Additive Tanks, Excess Letdown Heat Exchangers - Shell Side.

Page 13 of 18
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Notes from Marble Hill Case Study

What Happened at Marble Hill

In April 1978, NRC issued to PSI construction permits for the con-
struction of two 1150 Mw Westinghouse four loop PWRs at the Marble
Hi1l site near New Washington, Indiana. PSI had announced construc-
tion of the units in November 1973 and applied for a CP in July 1975,
A limited work authorization was granted in ___ 1977, and PSI
acted as general contractor for the project, which was the first
nuclear project undertaken by the utility. Sargent and Lundy was

retained as architect/engineer. The Newberg Construction Company,

which had participated in the construction of a number of fossil-fired

plants for PSI in the past, was retained as the civil contractor for
the Marble Hill Nuclear Station., Subsequent paragraphs describe the
problems of quality in construction that developed at Marble Hill,
This material is excerpted from testimony delivered by J. J. Harrison,
NRC Senior Resident Inspector at Marble Hill, to Congressional aides
in February of 1982.

Fo(a-84-243
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NRC inspections of concrete work underway in April and
May, 1979, identified deficiencies in the control of
quality during concrete placement at Marble Hill, In
a meeting with Region III on May 15, Public Service of
Indiana ?PSI) agreed to upgrade its quality assurance
program for the concrete work and to determine through
testing if previously poured concrete was adequate.

In June a former site employee alleged that surface defects
in the concrete had been improperly patched, and in July

the National Board of Boiler and Pressure Vessel Inspectors
identified code-compliance problems with piping installation,

Concrete work was halted June 26 at the request of Region
[II; then briefly resumed in July before all safety-related
construction work was halted August 7, 1979, by PSI after
NRC inspectors determined there was significant questions
concerning PSI's quality assurance program and its con-
struction management.

These findings were based on NRC inspections of concrete
placement, repairs and testing procedures, on the con-
firmation of allegations by construction workers at the
site, and on the finding of the National Board of Boiler
and Pressure Vessel Inspectors.

A confirmation order was issued by the NRC staff on
August 15, 1979,

A full time NRC Resident Inspector was assianed to
Marble Hill on December 3, 1979,

After numerous meetings with the NRC, PSI submitted on
February 28, 1980, fts formal reply to the order,
detailing its effort to upgrade and implement ts
revised QA program,

One month later, on March 25, 1980, a public meeting
on the proposed corrective action was held by the NRC
before some 500 local residents in Madison, Indiana.

To assure that PSI's corrective actions were properly
and effectively implemented, the Commission approved a
five-step plan for gradual recission of the order. The
five stages would be subject to intensive reviews by NRC
inspectors with an NRC "hold point" at each stage before
the next could be undertaken., Additionally, there were
fntermediate "hold points" within each stage.



The plan covered: (1) Revised Quality Assurance Program;
(2) Receipt Inspections; (3) Material Verification Program;
(4) Construction Verification Program; (5) Resumption of
Constuction,

One major concern of the NRC's was the apparent low rumber
of qualified QA and management personnel at the site, This
concern was addressed by the licensee with an accelerated
hiring and training program and a shifting of personnel to
the plant site. Currentiv the entire Nuclear Division is
at the site.

Two independent outside consultants were also retained by
the NRC to provide an independent analysis of the concrete
work, which had been requested by Save-the-Valley a Madison,
Indiana, public interest group. A third engineer, repre-
senting Save-the-Valley accompanied the NRC consultants
during their review at the site.

After PSI restructured its QA and Construction Management
Programs, it was permitted on July 7, 1980, to resume
receipt inspections of materials at the construction site,
and later contractors were also permitted to undertake
receipt inspections.

On December 5, 1980, the NRC permitted limited electrical
work and ripe installation to resume by Cherne Contracting
Co., the piping contractor, and Commonwealth Lord, the
electrical contractor. Then on March 27, 1981, PSI was
authoriZed to resume all remaining safetv-related work,
including concrete placement, Unrestricted authority to
continue the work would not be granted until the utility
successfully demonstrated that its quality assurance and
construction management programs were implemented properlv,

The additional work authorizatrion included concrete repair
and placement, structural steel installation and protective
coatings. In addition to new concrete work, PSI contractors
began removing and replacing all patches previously made to
repair surface defects in the concrete, about 6,400, As of
February 13, 1982, the patching program is about 82 percent
completed,

An NRC review of tests and examinations concluded that the
exisitng in-place concrete work was structurally sound,

This determination was based, among other things. on tests
performed by PSI contractors and observed by NRC personnel,



1.

The NRC's independent consultants also concluded that
the quality of the concrete at Marble Hill was acceptable.

B. Marble Hill Today

In an October 26, 1981 inspection report on Marble Hill,
Region IIl inspectors stated in item 12, "Surmary Findings
of This Special Inspection: It is Region IIIl's conclusion
that PSI has adequately implemented its commitments made
in response to the August 15, 1979, Order Conforming Sus-
pension of Construction and the related conventions and
agreements in accordance with the NRC's document entitled
Graduated Recission of Order August 15, 1979."

On February 12, 1982, following a site visit by NRC manage-
ment, the ‘Confirming Order" was lifted, thus enabling
construction to continue with no restrictions.

Note: Region III has rated the Marble Hill QA program “outstanding"

in the last two SALP reports,

Root Causes of Marble Hill's Problems with Quality in Construction

Based on our review of NRC and other documentation regarding the Marble
Hill case and our discussions with cognizant NRC, licensee, and contractors
staff, the following appear to be the primary and secondary root causes of
the quality problems that manifested themselves in 1979 and led to the

cessation of safety-related work at the project,

A. Primary Root Cause

The primary root cause of PSI's problems at Marble Hill was their
lack of experience in building a nuclear project. They simply did
not understand or fully appreciate the several quantum jumps of

complexity difference between building fossil plants and building



nuclear plants. Their experience in building fossil plants had been
quite positive: they had built nearly a score of successful fossi)
plants in the past thirty years, generally completing the projects on
schedule (or before) and within budget. This led to the development
of a mind set sometimes referred to as a "fossil mentality" - the
feeling that building a nuclear plant could not be much more difficult
than building a fossil plant, the main difference being in how the

steam was generated.

Their inexperience with nuclear projects, their failure to appreciate
the legal and engineering complexity of a nuclear project, and their
overall fossil-oriented outlook manifested itself in the manner in
which they addressed the profect, resulting in several managerial
errors which ultimately led to the stoppage of safety-related work,
Primary among these errors was a faflure to staff the nuclear project
acequately with sufficient personnel having applicable nuclear-related
experience, They did staff a few key positions with personnel who

had good nuclear credentials, but their procurement of personnel with
appropriate nuclear experience was of nefther sufficient breadth nor

depth to provide reasonable assurance of success.

Another error lay in their understanding, or perhaps misunderstanding,
of NRC and its role fn the licensing and oversight of nuclear con-
struction projects. With their strictly fossi) background, they
tended to view NRC as another government agency with another set of
requlatory hurdles to engage and complete, much 1ike an EPA or an
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OSHA, This lack of understanding of NRC contributed in part to their
failure to recognize the extent of their problems earlier than they
did - they heard what NRC said but they were not really listening

(NRC is not above reproach either as will be described later),

Another management error on PSI's part was their over reliance on
contractors. They tended to view their contractors as the experts in
the areas in which they were working and generally not to question
their activities. Moreover, they turned over defacto managemert cf

the project to their contractors. (More about this later,)

Similar to thefr lack of understanding of the importance of NRC and
fts rules, was a lack of understanding of the importance of various
ASME and other codes. This misunderstanding caused them to be sl
to recognize the importance or significance of the July 1979 findings
of the National Board of Boiler and Pressure Vesse! Inspectors
referred to in the excerpt from Mr, Harrison's testimony,

Finally, their inexperience (and over reliance on contractors)

resulted in their not recognizing or being able to recognize that the

symptoms of construction quality problems they saw with the honeycom' ing

of the concrete and improper patching were indications of a much
dotpC‘r underlying mafliase in their entire program of project and
quality management. In short, they saw the symptoms but did not

understand nearly how much deeper the underlying causes ran,
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Secondary Root Causes

Based on our reading, discussions, and analysis, we have identified

four secondary root causes of the construction problems experienced

at Marble Hill in 1979, They are:

lack of understanding of the potential merit of a formal program

for quality,
development of a false sense of security by PS!,

fatlure of PSI to manage the Marble Hill project from the

outset, and

NRC 1icensing, inspection, and enforcement practices.

We will explain each of these in more detail.

Lack of understanding of the potential merit of a formal program

for quality,

As indicated above, PSI has a history of completing successful
fossi] projects on time and within budget. PSI viewed quality
in such a project as something that just gets built in - 1t
comes naturally as the result of good management and an able,

knowledgeable, and dedicated staff, Everyone from the top down



knows what it takes to build a successful fossil plant, and they
all work together to ensure that the overall project and final
project works and is safe. PSI viewed their success record as
the result of teamwork and dedicated personnel. It was a record
established without the help of, or need for, a formaa:gr;;n1-
zation until they decided to build a nuclear plant, and they

then established such an organization not because they believed
they needed one, but because NRC's 10 CFR 50 Appendix B reauired
one. Moreover, NRC required that the head of this required
quality organization report to the highest levels of utility
management., This organfzation also has the authority to audit
the activities of many of the other utility managers who report
fn at very high levels. Given the situation that (a) PSI did

not believe it needed a quality assurance organization to obtain
quality in power plant construction, (b) NRC mandated such an
organization for nuclear work and (c) the new quality organization
not only was vested with certain broad powers but nefther it

(nor fts head) had paid their corporate dues in obtaining these
powers, the new quality assurance organization at PSI was greeted
with a lack of enthusiasm, a lack of management support, and even
a mistrust, Region IIl's 1979 investigaiton produced interna!
PST documentation which showed that PS! executives were cold to
the fdea of hiring very many peopie for the quality assurance
organization, fearing the development of a quality assurance

"empire, "



PSI management mistrust of and lack of enthusiasm for the

mandated quality assurance organization resulted in a lack of
adequate authority or staff (either in size or qualifications)
for the quality assurance organization (see Region I!I report
79-11 on Marble Hill for a more complete discussion of this
point).

Development of a false sense of security by PSI,

This secondary root cause is somewhat related to the primary

root cause, inexperience. NRC's region based inspectors found
numerous problems at the Marble Hil! site throughout 1978 and
1979, but until right before the August 1979 stoppage of work,
PSI (and NRC) did not recognize the full extent of the problems.
One PSI staff member (quality assurance) who was there at the
time of the problems put it this way (paraphr;std): "MRC came
in and they found a few things wrong, but thats their job. They
didn't communicate to us that we had any really serious problems,
Since we viewed them as the experts, we felt that we probably
didn't have any major problems.” This opinion was corroborated
by others involved at the time, including very senior PSI manage-

ment .

Heavy reliance on contractors also caused PS! to develop a false
sense of security. Mere, too, PS! felt that the contractors
were the experts and that 1f anything went wrong, the contractors

would address it.



Another contributor to PSI's false sense of security is the fact
that Marble Hill is a replicate of the Byron plant, which is
being built for Commonwealth Edison. PSI made extensive use of
design and licensing documents prepared for Byron, and PSI felt
that most major problems in construction would surface at Byron
first and the Marble Hill project could be reprogrammed to take

advantage of the Byron experience.

Failure of PSI (or someone) to manage the Marble Hill project

from the outset,

This secondary root cause overlaps the primary root cause,
inexperience, but it is of such fundamental importance that it

should be highlighted as a root cause in its own right.

Perhaps PSI did not effectively take control of the Marble Hil
project from the outset because they know they had no prior
nuclear project experience, and so they would rely more heavily
on contractors than was their normal mode of operation, In any
event, PSI, acting as the projects general contractor, did re-
Tinquish too much of the day-to-day management of the project
to surrogates, they failed to establish and”effective project
management presence at the construction site (they tried to
manage in a matrix arrangement from corporate headquarters),
and they diluted accountability within the corporation for

project responsibility. All of these failure-to-manage factors



(plus over reliance on replication) contributed to the con-

struction problems that led to the 1979 shutdown.

NRC licensing, inspection, and enforcement practices.

NRC's licensing review for a construction permit is largelv
Timited to technical issues and conformance with 10 CFR 50,
Although NRC does review an applicant's financial position, NRC
does not (and did not in the case of Marble Hill) perform a
formal review of the applicant's ability to manage, and carry

through to completion, the construction of a nuclear reactor.

NRC's inspection program for the Marble Hill proiect consisted
of a series of visits by regional based (Chicago) inspectors. A
resident inspector was not assigned to the site until December
1979, During our visit to Marble Hill, PSI's president (and
other PSI officials) expressed the view that a constant NRC
presence in the form of a resident inspector is most critical
from the very beginning of construction. They felt that occasional
visits by a series of regional inspectors would not provide any
of them individuality or NRC with the comprehensive feel for or
command of a project that a resident would obtain, Moreover,
they feit that bad practices developed during the early stages
of construction carry over into later work and the time to catch
these practices and correct them is at the beginning. Waiting

until the project is 15% complete can permit poor practices to



suvre

become accepted and ingrained and much harder to farm around.
They said they thought assignment of a resident to Marble Hill
from day one of construction would have been great help in
recognizing Marble Hill's problems earlier and before they

became as extensive as they were.

Finally, the enforcement signals sent to PSI by NRC were confusing
to PSI. On the one hand, NRC was late to recognize the extent

of the problem. This helped reinforce PSI's false sense of
security. On the other hand, when NRC did recoonize or suspect
the extent of the problems, PSI was late to understand the

significance of NRC's new, stronger message.
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POSTULATED ROOT CAUSES AND SYMPTOMS

MANAGEMENT COMMITMENT TO QA/QC INADEQUATE BECAUSE:

COMMUNICATION CHANNELS INEFFECTIVE

FAILURE TO COMMUNICATE MANAGEMENT COMMITMENT DOWNWARD

MANAGEMENT NOT RECOGNIZING CONTENT CF MESSAGES UPWARD TO
TAKE CORRECTIVE ACTION

ORGANiZATION STRUCTURE AND GEOGRAPHICAL LAYOUT TOO COMPLEX

FAILURE TO IDENTIFY TRENDS REQUIRING CORRECTIVE ACTION



POSTULATED ROOT CAUSES AND SYMPTOMS (CONTINUED)

® NO CONFIDENCE IN QA7QC AS A CONTRIBUTOR TO PROJECT MANAGEMENT
* LACK OF UNDERSTANDING OF QA/QC PHILOSOPHY

* QA/QC LOOKED UPON AS A NECESSARY EVIL (DOING MINIMUM TO
GET BY)

® UNRESPONSIVENESS TO REQUESTS FOR STAFFING AND CORRECTIVE
ACTION

* FAILURE TO RECOGNIZE NEED FOR QA/GC PROGRAM



POSTULATED ROOT CAUSES AND SYMPTOMS (contiNueD)

[T1. INADEQUATE FRONT END DEMONSTRATION BY UTILITY OF ABILITY TO MANAGE
A NUCLEAR PROJECT

* INADEQUATE SELF-ASSESSMENT OF CAPABILITY

e FAILURE OF NRC TO PROPERLY ASSESS UTILITY'S NUCLEAR PROJECT
CAPABILITY



EOSTULATED ROOT CAUSES AND SYMPTOMS (cournnuen}

I1T. LACK OF UNDERSTANDING OF COMPLEXITY AND MAGNITUDE OF A NUCLEAR
PROJECT

INSUFFICIENT NUMBERS OF QUALIFIED PEOPLE AND WEAK QUALIFICATIONS
COST AND SCHEDULING EFFORTS INADEQUATE TO GET REALISTIC PICTURE

LACK OF UNDERSTANDING OF NUCLEAR CODES, STANDARDS, AND REGULATORY
GUIDES

HEAVY RELIANCE OR REPLICATION APPROACH



fOSTULﬁTED ROOT CAQ§§S AND SYMPTOMS (courluusnz

e FAILURE TO RECOGNIZE NEED FOR A COMPREHENSIVE AND INDEPTH
TRAINING PROGRAM

* OVER RELIANCE ON SUBCONTRACTORS QA/QC PROGRAM
* INADEQUATE PROJECT MANAGEMENT MECHANISM FOR PLANNING

~ CONTRACT WORK SUFFICIENT TO ALLOW FOR EFFECTIVE QA/QC
WORK PACKAGES



IV,

v.

POSTULATED ROOT CAUSES AND SYMPTOMS (conTinuep)

CREDIBILITY AND COST EFFECTIVENESS OF QA NOT DEMONSTRATED
e EXCESSIVE CONTROLS ON QA
e STOP WORK AUTHORITY LIMITED

e LIMITED MANPOWER

NO FRONT END DIRECTION GIVEN TO INEXPERIENCED UTILITIES BUILDING
FIRST NUCLEAR PLANT (UTILITIES GET COMPLETELY IN TROUBLE BEFORE
NEED FOR CORRECTIVE ACTION (S IDENTIFIED)



MEMORANDUM FOR: Terry L. Harpster, Chief, Quality Assurance Branch
Division of Engineering and Quality Assurance, IE

FROM: Willard D. A\tman, Project Manager, Special Study of
Nuclear Quality Assurance
\
SUBJECT: TRIP REPORT ON THE MARBLE HILL CASE STUDY

\
\

\

During the week November 15-19, 1982, 5 team/of consultants and I conducted o
quality assurance case study of the Marb\e i1l construction project. On
Monday November 15, we briefed 1ntereste9 nembers of the Region III staff on
our project and solicited their commen}! on our project and approach in general
and about Marble Hill in particular, ‘We spent Tuesday through Friday at the
site, interviewing members of the stnffs of PSI (Public Service of Indiana) and
their contractors, and reviewing their project management, construction, and
quality assurance programs. Enclosure 1 gives alQay-by-day schedule of activities
for the team and includes 11sgfngs of attendees fnr the November 15 meeting
with Region III and the November 16 and 19 entrance‘and exit meetings,
respectively, with PSI. Enclosure 2 consists of the brief1ng slides presented
at the meeting at the regién and the entrance briefing\w1th PSI. Enclosure 3
consists of the briefing slides I used for the exit meet1ng with PSI on

November 19, ' \
\

/
/

At this point 1nd1v1dual team members are reviewing their notes and preparing
for me feeder 1nformat1on that will be used as background and source infor-

mation for our generic reports to Congress and the Connnssion. While this

ForA-t4-293
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information is being prepared and analyzed, I thought it would be instructive

to share with you some preliminary leigons learned from the Marble Hill case

study and what the information we have éo far ob‘ained on Marble Hill (from

reports, investigations, Region III, the ) sident, PSI executives and staff,

PSI contractors, etc.) may portend for the rest of our study. These prelimi-

nary thoughts and ideas form the basis for thg exit briefing we have with FSI
f \

on November 19. ;/ \
\

\

/ d
Subsequent paragraphs will describe what quality problems have ocrurred at

Marble Hill, and where PSI is now in terms of thefr quality program. We will
then describe the root causes of their past quality Rroblems. how they turned
their program around, what generic implications the1rxgxper1ence may have, and
finally what effects NRC's QA initiatives and the Ford;Amendment alternatives

would have had had they been in place at the time Marble Hill's quality problems

surfaced. sl Soorhte U Lo Sty

o

% /

£/ What Happened at Marble Hill Lrcttiin. |,

s Yl FCrnes
rtfon &

In April 1978, NRC issued to PSI construction permits for the construction
of two 1150 Mw Westinghouse four loop PWRs at the Marble Hill site near
New Washington, Indiana. PSI had announced construction of the units in
November 1973 and applied for a CP in July 1975. A limited work authori-
zation was granted in 1977, and PSI acted as general contractor
for the project, wﬁ1éh“ia§ the first nuclear project undertaken by the
utility. Sargent and Lundy was retained as architect/engineer. The

Newberg Construction Compqﬁy. whicn had participated in the construction




of a number of fossil-fired power plants for PSI in the past, was retained
as the civil contractor for the Marble Hill Nuclear Station. Subsequent

paragraphs describe the problems of quality in construction that developed
at Marble Hill. This material is excerpted from testimony delivered by J.
J. Harrison, NRC Senior Resident Inspector at Marble Hill, to Congressional

aides in February of 1982.

- /_‘ i
Backgroemd =

[ =
;NPC inspections of concrete work underway in April and May, 1979, identified

{deficiencies in the control of quality during concrete placement at Marble
jH111. In a meeting with Region III on May 15, Public Service of Indiana
{(PSI) agreed to upgrade its quality assurance program for the concrete
;work and to determine through testing if previously poured concrete was

i
|adequate.

In June a former site employee alleged that surface defects in the concrete
had been improperly patched, and in July the National Board of Boiler and
Pressure Vessel Inspectors identified code-compliance problems with piping

installation.

Concrete work was halted June 26 at the request of Region III; then

 briefly resumed in July before all safety-related construction work was

? halted Adgust 7s 1§7égﬂby PSI after NRC inspectors determined there was

significant questions concerning PSI's quality assurance program and its

construction management. .
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These findings were based on NRC inspections of concrete placement,

-

repairs and testing procedures, on the confirmation of allegations by
construction workers at the site, and on the finding of the National Board

of Beiler and Pressure Vessel Inspectors.
A confirmation order was issued by the NRC staff on August 15, 1979,

A full time NRC Resident Inspector was assigned to Marble Hill on December
3, 1979,

After numerous meetings with the NRC, PSI submitted on February 28, 1980,
its formal reply to the order, detailing its effort to upgrade and imple-

ment its revised QA program.

One month later, on March 25, 1980, a public meeting on the proposed
corrective action was held by the NRC before some 500 local residents in

Madison, Indiana.

To assure that PSI's corrective actions were properly and effectively
implemented, the Commission approved a five-step plan for gradual
recission of the order. The five stages would be subject to intensive
reviews by NRC inspectors with an NRC "hold point" at each stage before
the next could be undertaken. Additionally, there were intermediate "hold

points" within each stage.
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The plan covered: (1) Revised Quality Assurance Program; (2) Receipt
Inspections; (3) Material Verification Program; (4) Construction Verifi-

cation Program; (5) Resumption of Constuction.

One major concern of the NRC's was the apparent low number of qualified QA
and management personnel at the site. This concern was addressed by the
licensee with an accelerated hiring and training program and a shifting of
personnel to the plant site. Currently the entire Nuclear Division is at

the site.

Two independent outside consultants were also retained by the NRC to
provide an independent analysis of the concrete work, which had been
requested by Save-the-Valley a Madison, Indiana, public interest group. A
third engineer, representing Save-the-Valley accompanied the NRC con-

sultants during their review at the site.

After PSI restructured its QA and Construction Management Programs, it was
permitted on July 7, 1980, to resume receipt inspections of materials at
the construction site, and later contractors were also permitted to under-

take receipt inspections.

On December 5, 1980, the NRC permitted limited electrical work and pipe
installation to resume by Cherne Contracting Co., the piping contractor,
and Commonwealth Lord, the electrical contractor. Then on March 27, 1981,
PSI was authorized to resume all remaining safety-related work, including

concrete placement. Unregtr1cted authority to continue the work would not
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be grantecd until the utility successfully demonstrated that its quality

assurance and construction management programs were implemented properly.

The additional work authorizatrion included concrete repair and placement,
structural steel installation and protective coatings. In addition to new
concrete work, PSI contractors began removing and replacing all patches
previously made to repair surface defects in the concrete, about 6,400,

As of February 13, 1982, the patching program is about 82 percent completed.

An NRC review of tests and examinations concluded that the exisitng
in-place concrete work was structurally sound. This determination was
based, among other things, on tests performed by PSI contractors and

observed by NRC personnel.

The NRC's independent consultants also concluded that the quality of the

concrete at Marble Hill was acceptable.

Recent Statistical Issue

The Commisisoners recent! deélined, on/January 6, 1982, to review Director
Stello's Marﬁ 27, 1981/ order a110w19é/resumption of safet-related
concrete work at MarbJe Hill, The réauest had been made througch a 2.206
petition from Savéa-the-Valley, whiéh claimed that the statistical metho-
dology used to te fd:plice concrete was faulty., The NRC had approved a
four-stage sequential\ testing plan to dgtermine the adequacy of in-place

concrete at Marble Hill. The concrete had to meet the NRC's 95/95 criteria;
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that is, the NRC had to have 95 pefégnt assurance that no more than §

percent of the concrete was possibly defective.//

Save-the-Valley claimed the sequential plan,/ if carried through, would
provide only a 90/95 assurance factor. The plan: if cne defect was found
in the first 59 areas tested, then the ;é;t would be expanded to 93 areas.
If another defect was found, the test/4;u1d pe expanded to 124 areas, and
finally to 153 areas if a third deiéét was fohpd.
/ \

/ ,
L.C.Y. Ong, of NRC's Office of/ﬁslicy Evaluation agreed with Save-the-Valley
stating that the sequential ef;n would indeed on1y.prov1de a 90/95 factor.
However, it was pointed outﬂ@hat the whole arguneﬁ% was moot since no
defects were found in the first 59 areas tested. As a result, there was

no need to go any further. Zero defects in the 59 areas equaled 95/95,

and thus met NRC requirements.

Marble Hill Today

| =7
In an October 26, 1981 inspection report on Marble Hill, Region III

inspectors stated in item 12, "Summary Findings of This Special Inspection:
{It is Region III's conclusion that PSI has adequately implemented its
fcmmnitments made in response to the August 15, 1979, Order Conforming
{Suspens1on of Construction and the related conventions and agreements in

rccordanée with the NRC's document entitled Graduated Recission of Order

rugust 15, 1979."
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' On February 12, 1982, following a site visit by NRC management, the

| "Confirming Order" was lifted, thus enabling construction to continue with
\no restrictions.
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ITI. Root Causes of Marble Hill's Problems with Quality in Construction

Based on our review of NRC and other documentation regarding the Marble
Hi11 case and our discussions with cognizant NRC, licensee, and contractors
staff, the following appear to be the primary and secondary root causes of
the quality problems that manifested themselves in 1979 and led to the

cessation of safety-related work at the project.

A. Primary Root Cause

The primary root cause of PSI's problems 2t Marble Hill was their
lack of experience in building a nuclear project. They simply did
not understand or fully appreciate the saveral quantum jumps of
complexity difference pgyueen building fossil plants and building
nuclear plants. Their experience in building fossil plants had been
quite positive: they had built nearly a score of successful fossil
plants in the past thirty years, generally completing the projects on
schedule (or before) and within budget. This led to the development
of a mind set sometimes referred to as a "fossil mentality® - the

feeling that building a nuclear plant could not be much more difficult



than building a fossil plant, the main difference being in how the

steam was generated.

Their inexperience with nuclear projects, their failure to appreciate
the legal and engineering complexity of a nuclear project, and their
overall fossil-oriented outlook manifested itself in the manner in
which they addressed the project, resulting in several managerial
errors which ultimately led to the stoppage of safety-related work.
Primary among these errors was a failure to staff the nuclear project
adequatelyg with sufficient personnel having applicable nuclear-related
experience. They did staff a few key positions with personnel who

had good nuclear credentials, but their procurement of personnel with
appropriate nuclear experience was of neither sufficient breadth nor

depth to provide reasonable assurance of success.

Ancther error lay in their understanding, or perhaps misunderstanding,
of KRC and its role in the 1icensing and oversight of nuclear con-
struction projects. With their strictly fossil background, they
tenced to view NRC as another government agency with another set of
regulatory hurdles to engage and complete, much 1ike an EPA or an
OSHA, }his lack of understanding of NRC contributed in part to their
failure to recognize the extent of their problems earlier than they
did - they heard what NRC said but they were not really listening
(NRC s not aﬁoié‘rabroach either as will be described later).



Another management error on PSI's part was their over reliance on

contractors. They tended to view their contractors as the experts in
the areas in which they were working and generally not to question
their activities. Moreover, they turned over defacto management of

the project to their contractors. (More about this later.)

Similar to their lack of understanding of the importance of NRC and
its rules, was a lack of understanding of the importance of various
ASME and other codes. This misunderstanding caused them to be slow
to recognize the importance or significang“of the July 1979 findings
of the National Board of Boiler and Pressure Vessel Inspectors

referred to in the excerpt from Mr. Harrison's testimony.

Finally, their inexperience (and over reliance on contractors)

resulted in their not recognizing or being able to recognize that the
symptoms of construct{% quality problems they saw with the honeycombing
of the concrete and improper patching were indications of a much

deepter underlying mailiase in their entire program of project and

quafﬁjy management. In short, they saw the symptoms but did not ’

understand nearly how much deeper the underlying causes ran.

Secondary Root Causes
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We have identified four¢§;Eondary root causes of the construction
A

problems experienced at Marble Hill in 1979. They are:
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within budget. PSI viewed
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comes naturally as the persuit of good management and
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knows what it takes to build a successful fossil
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project works and is - PSI viewed their succ

the result of teamwork and dedicated personnel. : a record
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zation until they decided to build a nuclear plant, and they




then established such an organization not because they believed
they needed one, but because NRC's 10 CFR 50 Appendix B required
one. Moreover, NRC required that the head of this required
quality organization report to the highest levels of utility
management. This organization also has the authority to audit

the activities of many of the other utility managers who report

in at very high levels. Given the situation that (a) PSI did

not believe it needed a quality assurance organization to obtain
quality in power plant construction, (b) NRC mandated such an
organization for nuclear work and (c) the new quality organization
not only was #;::uith certain broad powers but neither it
(nor its head) had paid their corporate dues in obtaining these
powers, #t"+s-not—surpr*s#wg—tb01;¥ﬂ: new quality assurance ’
organization at PSI was greeted with a lack of enthusiasm, a

lack of management support, and even 2 mistrust. Region IIl's

1979 investigaiton produced internal PSI documentation which

showed that PSI executives were cold to the idea of hiring very

many people for the quality assurance organization, fearing the

development of a quality assurance "empire.*

PST management mistrust of and lack of enthusiasm for the

mandated quality assurance organization resulted in a lack of

adequate authority or staff (either in size or qualifications)
" for the quality assurance organization (see Region III report

79-11 on Marble Hill for a more complete discussion of this

=3
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Development of a false sense of security by PSI,

This secondary root cause is somewhat related to the primary

root cause, inexperience. NRC's region based inspectors found

numerous problems at the Marble Hill site throughout 1978 and

1979, but until right before the August 1973 stoppage of work,

PSI (and NRC) did not recognize the full extent of the problems.

One PSI staff member (quality assurance) who was there at the

time of the problems put it this way (paraphrased): “NRC came

in and they found a few things wrong, but thats their job. They
didn't communicate to us that we had any really serious problems.

Since we viewed them as the experts, we felt that we probably _

didn't have any major problems." Tlin oppimiin “f"""“"“tf
Py 0 urt svelind ot Ju i | alsliBy vary acuies P an agun T,
Heavy reliance on contractors also caused PSI to develop a false

sense of security. Here, too, PSI felt that the contractors

were the experts and that if anything went wrong, the contractors

would address it.

Another contributor to PSI's false sense of security is the fact
that Marble Hi1l is a replicate of the Byron plant, which is

being built for Commonwealth Edison. PSI made extensive use of
design and licensing documents prepared for Byron, and PSI felt
" that most ﬁijor'problems in construction would surface at Byron
first and the Marble Hill project could be reprogrammed to take

advantage of thq'Byron experience,
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Failure of PSI“to manage the Marble Hill project from the

outset.

This secondary root cause overlaps the primary root cause,
inexperience, but it is of such fundamental importance that it

should be highlighted as a root cause in its own right.

Perhaps PSI did not effectively take control of the Marble Hill
project from the outset because they know they had no prior
nuclear project experience, and so they would rely more heavily
on contractors than was their normal mode of operation. In any
j ity wy Ha et gewaim s
event, PSI did relinquish too much of the day-to-day management
of the project to surrogates, they failed to establish and
effective project management presence at the construction site
(they tried to manage in a matrix arrangement from corporate
headquarters), and they diluted accountability within the
corporation for project responsibility. A1l of these failure-

to-manage factors (plus over reliance on replication) contributed

to the construction problems that led to the 1979 shutdown.
NRC licensing, inspection, and enforcement practices.

NRC's Ticensing review for a construction permit is largely

"1limited to technical issues and conformance with 10 CFR 50,

Although NRC does review an applicant's financial position, NRC
does not (and dtd not in the case of M&rble Hi11) perform a



formal review of the applicant's ability to manage, and carry

through to completion, the construction of a nuclear reactor.

NRC's inspection program for the Marble Hill project consisted

of a series of visits by regifonal based (Chicago) inspectors. A
resident inspector was not assigned to the site until December
1979. During our visit to Marble Hill, PSI's president (and

other PSI officials) expressed the view that a constant NRC
presence in the form of a resident inspector is most critical

from the very beginning of construction. They felt that occasional
visits by a series of regional inspectors would not provide any

of them individuality or NRC with the comprehensive feel for or
command of a project that 2 resident would obtain. Moreover,

they felt that bad practices developed during the early stages

of construction carry over into later work and the time to catch
these practices and correct them is at the beginning, Waiting
until the project is 15% complete can permit poor practices to
become accepted and ingrained and much harder to farm around.

They said they thought assigndézg; of a resident to Marble Hill *
from day one of construction would have been great help in
recognizing Marble Hill's problems earlier and before they

became as extensive as they were.

" Finally, the enforcement signals sent to PSI by NRC were confusing
to PSI. On the one hand, NRC was late tc recognize the extent

of the probTem.:4Th1s helped reinforce PSIs false sense of
\
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security. On the other hand, when NRC did recognize or suspect
the extent of the problems, PSI was late to understand the

significance of NRC's new, stronger message.
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INDIANA CONDITIONAL RELEASE FORN Suvisi fa.

&

From:

PROJECT CONTRACT MANAGER o

To:

Date

PROJECT CONTRACT MANAGER MATERIALS /

Date

To: QUALITY ENGINEERING MANAGER

Conditional re'ease of the items listed below is requested for the following reason:

Description
Procurement
P.O. Number Spec. Ship 1.D.
Supplier Storage Level
Piece Mark |.D. Tag No. NCR/DDN No.
FotA-8Y-243
RECEIPT INSPECTION SUPERVISOR DATE QUALITY RECORDS VERIFICATION SUPERVISOR DATE
Conditional release approved with the following conditions:
QUALITY ENGINEERING MANAGER DATE
Authorization to release to contractor Closure of conditional reiease
PROJECT CONTRACT MANAGER MATERIALS DATE RECEIPT INSPECTION SUPERVISOR DATE
(7-12) (7-9)




REPORT NOQ.

) PUBLIC RECEIVING INSPECTION
SERVICE DATE
INDIANA REPORT
ITEM NAME: PIECE NO: X
{ P.O. NUMBER: P.O. ITEM NO:
‘ SPECIFICATION NO: SIZE & QTY .
HEAT NO: DRAWING NO.
LOT NO: VENDOR NAME:

CHECKLIST & REV.

|
| MATERIAL SPEC.
i

|

| ITEM ITEM

NO. SAT UNSAT. N/A SIGNATURE DATE NO.  SAT. UNSAT. N/A SIGNATURE DATE
- —
|
|
l d
1 ~
!
|
I
l 3 |
f - 1 -
| RESULTS: U] acceer U mesect |
| — ACCEPT WITH COMMENTS: |
; DON. NO. NCR NO.

| MEASURING & TEST EQUIPMENT USED:
INSPECTED
8y
INSPECTOR DATE
REVIEWED
8y
AECEIVING INSPECTOR SUPRY. DATE
ey
—_ — ACCEPT TAG NO:
— WITNESSED —_
) REJECT TAG NO:
— ] RETAIN TAG NO:
s REVIEWED —_
— - —. CONDITIONAL RELEASE TAG NO -

LF 85170 R 6/80




‘ _ CONTATT NUMBER
ih s NCR/CAR CONTINUATION SHEET Aot TR 3
£ MARBLE HILL PROJECT
| PAGE OF
~LEA1479 8 12/80
THIS SHEET IS A CONTINUATION OF BLOCK NUMBER
TITLE OF THE BLOCK
|
'
5 :
|
|
|
|
| |
! |
| |
|
|
|
|
| i
| |
| |
| |
|
| V.
| )
| CONTINUATION SHEET PREPARED BY j
|
PRINT NAME SIGNATURE DATE

INSTRUCTIONS: EACH BLOCK CONTINUED SHALL HAVE A NEW SHEET STARTED WHICH SHALL BE NUMBERED PAGE 1. ANY SUBSEQUENT
SHEETS FOR THE SAME BLOCK SHALL BE NUMBERED CONSECUTIVELY. EACH SHEET SHALL BE SIGNED AND DATED. ENSURE THAT THE
APPROPRIATE ATTACHMENT BOX ON THE NCR/CAR IS CHECKED OR THE BLOCK NO. CIRCLED IF NO BOX IS PROVIDED.




3 CORRECTIVE ACTION REQUEST
MARBLE HILL PROJECT - — .
LF 85-103R 12/80- 2 4 LD Tt I W, (NP TSR N T Y |
|3 Satety Reisted? 4. Code D 5. Procedure/Specification Vioiated
| { |
OYes ONe . |l T V- RECRG SRS o ToSY e all FIEIIEC I S S S K ) ) e 1o T
6 PO Number 17. Spec. No. /8. Stop Further Proces- | 9. Stop Work 110.5top Work Order |11 NCR No. Attachment [
! sing? | Order? No.
[O W (R T 1 l RS SR | Cves ONo A' Qves ONo Lvi A1 i NG S S vl S RS R
12 Surveiliance/Inspection | 13. Initiators Organization " Code ' 14. Responsible Organization Conde
Report No | , | :
i i | .1 B A | i - L
| 15 Aciverse Condition
|
p—e —
}
Attachments J
16 inmtor A s 117 vaidated By
\ I
Print Name Signature Date = Initiator’s &p\nw Date
18. Reportable Per 10CFR21 Or 19, Request for 1 20. 21. Response Due Date
50.55(¢)? Evaiuation No
Y ug 9 NOJQ T | Quality Engineer Date R
| 24 Corrective Action 22, neticien- { 23 Cause !
L 1 L 1
" 1
L ANl F Ml L T i .
i
|
W "o ek e L S D SRSt |
|
! PP - SR - L L e LI L S
. e —— A ————— g ———— i —————————— i ————— o d
i—-«-—- - — —
| |
— A Attachments O |
25 26. Date Corrective Action Will Be Fuily
- i Implemented. |
Aesponsible Organization Dispositioned By/Title Date |
27. Approval: e !
» ' |
| L ST DA . |
| Quality Assurance Date ) 3 Authorized Nuclear |nspector Date
2. | Code Verificationof | 30. '
-- ' B e | |
' P l QA Inspector/Engineer J .




NONCONFORMANCE REPORT
MARBLE HILL PROJECT

LF61-108 R 1/82

1. NCR Control Number 2. Date

3. Equipment | .D. Number 4. Serial/Heat/Batch/Lot/etc. No.

5. Location Code

d

6 Safety Relsted? |7 Coce |0 B. P.O. Number '9 Specification No. | 10. Pmnl&oocﬁcmon‘;.-o;'o;“"" gukus:\m Inspactior
evort No
Yes O No O J
- i i | __J 1 __J Y ! - B RS A W
12. Drawing Number Iu. Stop Further | 14. Stop Work Order? | |5 Stop Work 16 Car Mo
| Processng? ‘ Order No
[ g | Yo O NeQ | YsO No D
|3 17 Responubie Organization Coae 18. Retain Tag No. Iiﬂ. Conditionel Release Tag o 20 imitotor Drgeniaas ®3
|8
I : | . _
. 21 Description of the Nonconformance
|
|
I 22. Attected Documents -
i
e -y 3 ) 24 Validaed B,
! L e I -
' Print Name H e _ _inuriator's Supervieor Date
25. Reportable Per 10CFR21 Or 26. Request Dot 29 Cause
10CF RS0 55¢7 R+ o ey Y / B T
YeQ %O | , Quality Engineer Date -
| 30.7 wositioning Organization  Code 131 Dispomtion: Use-As-ds Reoait
i | (Circle One Only] ASME O Rework Reject
32. Oisposition Justification M i
| H
}
|8
33 Implementation instructions K
34 Tmplementing Organization T Code Iﬂw Completed! 36. Verifying Organization Coae
i
DI'"“ .IIFU .. ‘_AY ”. o - o L T i o e~ VO
/ T Sagnature . Date
37 s £
P8I Project Engineer Date Company e Sy 1
tion Approvai
L e 5 L | 40, TR L.
PSI Quality Engineer Date : PSI Authorized Nuclear |nspector Date
HOLD POINTS. none O attached ) HOLD POINTS none O attached [ 4
implementation Verified i
| a1 / a2, oy '




SALP HISTORY
DATES SALP_NUMBER NONCOMPL IANCES HOWRS
7/1/79 SALP 1 24 4110
6/30/80
7/1/80 SALP 11 3 3910
9/30/81
" 10/181 SALP 111 5 124
930/

FO/A -34-293
¥[8




MARBLE HILL NONCOMPLIANCE HISTORY

ToraL 1 YR, INSPECTOR
Year A NONCOMPLIANCE Hous/RONCOMPLIANCE
1977 138 2 69
1978 w1 9 u6.7
1979 1836 2 8.4
1980 4634 13 356.5
1881 2% 3 763.3
1982 (ThRu 9730) 1446 i 4.0
10,771 52 207.1
AL ( Six (6) YEAR HISTORY)/SITE®
INSPECTOR
HOWRS NONCOMPL I ANCE HOURS/MONCOMPL I ANCE
Low (RILI) 2,649 (BrAIDwOOD) 43 61.6
4,653 (BYRON) 77 60.5
HigH (RIII) 22,390 (LASALLE) 141 158.8
AVERAGE 5,463 5.7 101.7

*NOTE: 1982 DATA INCOMPLETE



Inspection Hours In Thousands

RESIDENT INSPECTION HOURS
CUMULATIVE INSPECTION HOURS

NRC INSPECTION HOURS PER YEAR
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Number of Inspections
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NRC NONCOMPLIANCES

| SALP W

N

A AL AL LAl SAL AL MAARAZ MM AR VAR VL LA AAZ AAL AA LR AR AL LA T"'T‘""'Y AL AL LA AL AR AL AAR AR RAAAAR AR LU

1977 1978 1979 1980 1981 1982 1983 1084 1985

|
1 2 3 s
(1) LWA-2 8724777 (3) cP 4rar7e (8) LIFTING OF ORDER 2/12/82
(2) LWA-2 12/13/77 (4) ORDER 8/18/70
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INEXPERIENCE WITH NUCLEAR PROJECT .k '

. LACK OF ADEQUATE STAFFING
e COMPLEXITY OF PROJECT
" FOSSIL MENTALITY
¢ MISUNDERSTANDING OF NRC
" OVER RELIANCE ON CONTRACTORS
° LACK OF APPRECIATION FOR CODES
. FAILURE TO RECOGNIZE SYMPTOMS
SECONDARY
LACK CF UNDERSTANDING OF MERIT OF INSTITUTIONALIZED QUALITY PROGRAM
. THOUGHT QUALITY COMES NATURALLY
" RESISTED QUALITY ORGANIZATiON - FEAR OF EMPIRE
. ONE ARM
. COMMUNICATION
FALSE SENSE OF SECURITY
X NRC
e CONTRACTORS
? REPLICATION
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LONG TERM REVIEW
MARBLE HILL CASE STUDY

SECONDARY
FAILURE TO MANAGE PROJECT FROM 6UTSET
o CONTRACTORS
REPLICATION
° OILUTED ACCOUNTABILITY
NRC LATE INTO PICTURE
. LICENSING LIMITED TO TECHNICAL ISSUES
Y IRREGULAR (NON CONSTANT) PRESENCE
X SIGNALS CONFUSING



TURN AROUND
-  RECOGNITION OF PROBLEM ~ = ¢y =~/
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- DECISION TO ADDRESS IT SUBSTANTIVELY

LONG TERM REVIEW
MARBLE HILL CASE STUDY

Thy Sty i rosuisy Ty hnd @ bl =0
/ - L”? /“u "": sfanice/ s
suibainit [P ,Jn-—#(u- T wni int? wenhi/ -y P
WP s ey GuT A ercovrviina UM

e T t’v,'.vJJ c-“‘-‘- ‘\"*"1 - ¥a lfalecoe,

WHY
HUMILITY T&.a-w/...,/ T A ca_‘,,___”ﬂ_"__/ Sihod oy
UMILI S / ? e s ¥

o bes T

STAFFING, mmme. MORALE, ETC. - Tfus s ifisfes Mw »f‘w‘“*r,“‘ e
) ’ w B !M -
DECISION TO MANAGE s -;,‘,':,1;““‘,,,_,.‘,"’. - ey e e or #in.
Propacd « " W Aviaatye L pet Yo Lt P

——. A A
EVALUATE QUALITY ORGANIZATION - e T bl il e -Geoadilly e

e . 2/ & vatss ey $iam t
__ QUALITY IS COST EFFECTIVE e B raY sl " vt f
| ek o fhogr Yo *Cu »-,«7
TEAM SPIRIT - - v wiie b P By B Fiw g A /
;j"' 4/"‘”;7‘--/ &WM7M% vl
FIRMNESS Progrme hbpaef  diilog of
FROM NRC
2 %4

HIGH STANDARDS
GOOD RESIDENT

[EOBKING PAPER



'bg,;narlriﬂ

LONG TERM REVIEW
MARBLE HILL CASE STUDY

GENERIC IMPLICATIONS

- NEED MGMT COMMITMENT TO QUALITY

- EDUCATION

- MANAGE PROJECT

- RESOURCES AND SUPPORT FOR QUALITY ORGANIZATION

- TEAM ATTITUDE

- OVERALL GOOD MGMT

- INTERFACE BETWEEN PROJECT MGMT, CONSTRUCTORS, A, ETC.

- NUCLEAR EXPERIENCE NECESSARY BUT NOT SUFFICIENT
- QumiTy PgobLE

, DRAFT ™.
e WORKING PAPER
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LONG TERM REVIEW

MARBLE HILL CASE STUDY

NRC INITIATIVES

WHICH INITIATIVES MIGHT HAVE MADE A DIFFERENCE AT MARBLE HILL

IC

I1.

I11.

Iv.

VIQ

NTOL

1. SELF EVALUATION

2. REGIONAL EVALUATION

3. INTEG. DESIGN

INDUSTRY INITIATIVES

1. INPO (INCL. MGMT. AUDITS)

2. UTIL EVAL (WITH OUTSIDE HELP)
CONST. INSP. PROG.

1. REVISE PROCEDURES & INCREASE RESOURCES
2. CAT (WITH INPO)

3. INTEGRATED DESIGN INSPECTION

: EVALUATION OF REPORTED INFORMATION
DESIGNATED REPRESENTATIVES

MGMT
1.  SEMINARS

2. QUALIFICATION/CERTIFICATION OF QA PERSONNEL

3.  CRAFTSMANSHIP
MGMT AUDIT (SUGGESTED BY PSI)

- . -

,A'W?m

NO
NO
NO

YES
YES

YES
YES
NO
MAYBE

MORE NO
THAN YES

YES
NO
NO
YES



LONG TERM REVIEW

MARBLE HILL CASE STUDY

MORE PRESCRIPTIVE A/E CRITERIA

CONDITIONING CP ON DEMONSTRATION OF QA MGMT
ABILITY

REVIEW BY INDEP ASSOCIATION OF PROFE§SIONALS
[MPROVE NRC'S QA PROGRAM

CONDITIONING CP ON COMMITMENT TO USE
INDEPENDENT INSPECTORS

NO
YES

MGMT AUDITS YES
YES
NOT LIKELY/NO
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SOME OBSERVATIONS ON QUALITY ASSUPANCE
AT MARBLE HILL NUCLEAR STATION - BEFORE AND AFTER

The Marble Hill nuclear station of Public Service of Indiana was a splendid
example of competent personnel, thorough procedures, staff esprit de corps, and
top management commitment and involvement in quality matters, all combining to
produce what appeared to be a quality construction job.

But this had not always been the case. Prior to the NRC shutdown, the
licensee had a "fossil fuel mentality". They had successfully built and operated
modern fossil fuel plants, and their attitude toward nuclear was founded on their
approach to fossil. Fossil construction was performed under fixed-price (almost
turnkey) contracts. Quality-related probiems were taken care of after the plant
came on line. Many years of experience on the part of vendors, contractors, and
utility virtually guaranteed an adequate facility.

So, on Marble Hill, which is a replication of Byron, the licensee had a
staff of 75. Now it is 750. The fixed-price contracts were not geared to the
level of quality which goes into nuclear plants on an as-constructed basis.
Post-startup changes were not permitted. TMI and other added safety considera-
tions were added to the "replicated" design. Still the licensee was insisting
the construction contractors meet schedule and cost. So quality suffered, and
poor concrete placement practices resulted. The whole concept of QA was not
understood or ignored. It didn't exist as a formal activity on fossil plants,
so it was an add on for nuclear, required by NRC. It was resented by all. And
the matter was not helped as the QA staff politicked for position within the
company.

The key factor in the Marble Hill turnaround was the admission by the
CEQ/Chairman that their approach to nuclear plant construction was wrong.
Rather than fight QA and all it implies, the necessary steps must be taken to
embrace it. This required a top management commitment to quality which -~
manifested itself as follows: 1) an openness or honesty which permits problems
to be aired without threat, 2) an inyolvement in the "day-to-day" problems which
arise in a major construction project, 3) an encouragement to gggg_ggilging
(there must be no "we" and "they" anywhere in the organization but an overall
common objective to build a quality plant on time and within cost), 4) adequate
funding (as manifest in adequate staffing and systems) to do the job. This was

the first big change. m,A_'¢ zqs
K[es
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The second major step was to rencgotiate all construction contracts to
include quality requirements. This necessitated a chance from fixed-price
contracts to cost plus-type contracts. Under the former contracts the licensee
had no say in how poor quality construction should be corrected. In fact, if
the licensee could not specify "quality" in the contract, he had no say in how
quality should be achieved.

The licensee has found that a constant effort at affirming the commitment
to quality is rgguired. This is not a one-time pronouncement, The quality
assurance attitude must pervade everybody down to the construction forces.

A good QA attitude in management and engineering is not enough. It must be
pushed to the grass roots, and that takes some doing because, while the concept
of good workmanship is typically there in the crafts, the concept of QA isn't.
So team "uilding efforts are required at all levels (including construction
craft ana (e or personnel, foremen, area superintendents) and there must be

a QA discipline instilled in the entire team. The evidence of this is manifest
by uniformity in construction (e.g., all bolt heads are on one side, nuts on
the other), good housekeeping, lack of graffiti and girlie calendars, no
alcoholic beverages on site, etc., and by prompt disciplinary action when
called for. All of this is present at Marble Hill.

As previously stated, the licensee had a nuclear staff of about 75 persons
devoted to Marble Hill when construction commenced. And most of these had no

nuclear experience. It soon became apparent that fossil experience was not
applicable to nuclear. The work was far more complex and could not be left
to inexperienced (nuclear) construction forces. The licensee had to provide
direction. That takes superior personnel in key positions. Obtaining them
was the third major step in turnjgg the project around. It takes staff who
are experienced and who know they are competent to create a nonthreatening
work environment in which openness to problems will be tolerated (and so they
can be dealt with), The licensee sought such personnel through recommendations
of consultants (MAC) and through head hunters. Tney were attracted by the
opportunity to put good systems and procedures into effect, as well as by
position and salary. Obtaining what they have always wanted in systems/
procedures and work environment was precisely the challenge they needed to
see the job to completion. [Said another way, adequate procedures/systems
exist to complete nuclear plant construction, But superior personnel know
that more efficient procedures/systems could be developed to really do the
job right. Unfortunately, there are few opportunities to develop them. \|'hen
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someone is writing to put money where its mouth is (e.g., Public Service of

’
< Indiana), the superior personnel sense the opportunity “to do the thing right
this time", and buy in.]

The fourth major step was establishing the procedures and atiitudes.which

would permit a quality job. The key personnel knew what procedures were
available in the industry, and knew how they should be implemented and/or
improved. So from having almost no formal procedures for document control,
design changes, QA training, team building, cost/scheduling, etc., the licensee
has very solid project controls.

The {i major step was establishing an esprit de corps to do a quality
job on schedule and within cost. The preshutdown organization was diyisive,
with QA a thing to be tolerated, the construction contractors a “labor force”,

the NRC the enemy, etc. A lot of things went into this change. The stariigg
point.bhad to be the management attitude and commitment to seeing the job_done
well.

——

A1l is not sweetness and light at Marble Hill. There are storm clouds on

o the horizon.
~

Recall that the three components of any project are cost, schedule, and

quality. If one can control two of them, then the third can be achieved every
time. So for quality to be achieved, there must be flexibility in the schedule
and adequate funding. This observation holds true for Marble Hill to the
present, but fw_mg:s on PSI (which also reflect into getting the
station completed in the shortest possible schedule) may sorely press quality

goals.
———




® A rewborced Concrete raation shiekt that <
an average of B . teet thick encircies the re
A TON vessed

® A &' -foot thick retnforc ed concrete biolog)
Cal shieic! surrounds ™he raclanon shielct

O The reactor vessel and shiedd walls are

wna\mv\mnmrvwr\m
of a shel of o Inch steel encased by an wuter
wall of reindorced concrete that s an average
of 3'-leet thich

fven for peopie ing gt next 1o Marbie Hill
routine redeases of radkanon woudc! be only about
& maach as that rom watching cokor television
Martie HEll 55 aiso designed 10 withstand romados
o earthquakes that can be expected in the area

Nothing can be totally safe Andt risks associated
with the procucon of slec oty fom mudclear
POWeT Dlanes are ¢ onvsiclerabily fess than mary risk s
hat are readlly accepied by sociery C ortrany
wadespread Misapprehenson ¥ s mpossible o
4 nuciear powes plant 'O explode ke a rwciear
Domd

Waste Storage

The technology for safely stonng gh level waste
HM'\KMMMMMOWW-\M
demonstrated The waste (an be turmed into solic!
form and stored deep In the sarth

When spent fuel < reprocessed the vohame of
hgh level waste produced n a muclear powes
plant is quite small At Marbie HIRL afl the hgh leved
waste from a Rl year of Operanon woukd M e 4
telephone booth All the waste from the nation s
Commercial nuclear energy program  theough
the year 2000 - both hgh level and low leved
waste  woustc! it or 4 foothall Sedt in 4 stack aboust
30 feer mgh

The federal govermment controls all nuciear waste
= the country s policy < alls for development of
PETMANe™ St fow waste Snosal over the et
Several years Untll then nuciear waste bewrvg
Sored temposaily At the nation s  operating
ruchear eactors Temposary storage st Marbie
HEll can handie 10 10 15 years worth ¥ spent fue
s semibives

The Conclusion

Nudiear power isnt perfect It has ts problems
and Compromises jJust as amy method of o

ng energy But we belleve it offers an envivor

mentally, ac sptatie and reflable ey 1O Supply the
MrRe amounts of slecticity society depents on
We must also continue 0 yse wl andd practice
eNeTTy conservation And we must develon the
potential new sources that may prowvidde our
energy In the next century Energy shortages car
be avoscted if we make Rl use of the enerdy OF

BONS we have now

Tour Information

Lroup tours of the Marbile HIll prolect can be ar
ranged theough the Marble HIll Vikitors € enter by
calling (BI2) 293 3429 Amangements should
s e made m alvarx e

YOou may alvo enjoy a visit 1o Pubiic Service Ind
ana s Hertage Square Nudear Information C enter
I Mactison The center is located at the ¢ omer of
Main and jeflerson streets — across from the |ef
ferson County Courthouse — and s open from
am oS pm Monday theough Friday and 10 4 o
o I pm on Sansrday

Additional  information  about  the Marbse ol
Pprosect o nuciea power can be obtained try
writing the Marbie HIlt Visitors ¢ enter Post Offic »
Box 190 New Washington IN 47162 o alling
the tetenhone number abowe

PUBLIC SERVICE INDIANA

4
MARBLE
HILL

nuclear station
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The Marble Hill Project

In 1973 Public Service Indlana announced plans
10 bulld & nuclear power plart Thar faciliey  the
Marbde Hll nache st powes Station — 15 now undies
LOMINE BON N southeasiem iIndlana at a ste of
aout | 000 acres m jefferson County near Mach

SO

Marbie HIll s sole fundc ton will be 10 genesate she
™ty The power will be used! by more than three
milkon people n Indiana The plant will contamn
fwo generating units. each capable of prochacing
F13 milBon kilowatts of ede tri iny

Marbie Hll 5 expected 1o cost §5 | billon Irs first
arut s sCheduled o Complenion m Late 1980 warh
e sevond unilt expex texd 10 RO IO OPeration In
it TORE When the piant s Rully operatonal i
will employ about 7SO0 peopie

Pubin Serv e Indiana will Operate the power plant
At own B3I of s 2 26 milihon kiowart capacity
The remaning | 7% will be owned by the Wabash
Valley Power Assoriaton a group of 2 8 nural ete

L MOperatives. andt be usext by s 300 000 cus
COMmeTs

The nuciear reactors. song with the nabines and
SeCincal generaton. are beng suppied by We st

nghouse Bectrk Comporanon Desmn and eng

wenng for the plant are by Sagent & Lundy Ene

eers of ‘.,.g,,

Why It's Needed

Marbie Hll is beng bullt 1O supply elec ity 1o
people In Indlana Duwring those fimes when
Hoosier consumers may not be using all the
ower Rhom the plant. some may be sold
esewhere But owr own customers come Rirst

O compler economy cant Runction  withost
elecincity The goods and senvic es we depend on
woulk! no longer be readity avallable if the state <
utiines Couldn | supply enough el iriory

MW E CONSUMens I e state Continee 10 uwe
FEASIR AMOUNs Of SheC tnid ity and present Dower
plants will eventually wear out Public Sena e Indh
ana must keep up with the demand and builat
MIONE POWer plants

An adequate supply of eled tricity SUPPOTS jobs In
all sorts of Industnes bow an ever g reasing work
force. provides power for owr  ervironmental
ClEan up program. replaces those fuels that ae in
short supply. and provides the means to allow
even the lowest income famiies 1o mmprove thew
standard of Iving A shortage of electricity on the
other hand woulkd mean economik Msrupnons
ant hasrdsheps for everyone

&

The Economic Choice

Throughout the nation nuckear power plants have
been generating electncity for years al a lower
cost than thelr ol gas or coal fired counterparns
Marbile Hill will be NO e xc eptior

Marbie Hill will cOst more than $5 billhon 1o buiid!

4 stagenng Sgure that represents the largest
AMOuUnt Of MOoNey *ver SPent On & CONSErC thor
profect in indlana Bt this cost will be spread out
wer the e of the olant

The savings come In the operaton of the plant
The fuet 10 power Marbile Hill for 30 years willl cost
about $11 bilhon But the fued 10 power A compara
ble coal fired power plant (the next (heapest al
femative | for the same 30 year penod would cost

an estmated $28 bilhon That's a $17 bilhon fuel
saving for the people who will use el tndiry trom
e pdant
SO when o e TYSEFLC B3O sty are figured
" wAart e T | e af %4 M T #
g o - Ko v 4
ea .

Safety First

Salety is a top prionty at a nuckear poOwer plant

And as a result. no other industry has as enviable a
safery record Salety has been bullt in from the be
inning and has been continually improved

Sever al layers of protection for each system in the
plant have provided the extra margin of safety that
has protected the public. even In the worst nuclear
plant accidents Marble Hill. as one of the gen

eration of nuclear power plants to be completed
after the Three Mile island accident will ¢ ontain
even more sophisticated safery systems than its
predecessors

As an example ook at the vanous layers bullt o
the Marble Hll plant 1o protect the public and em
ployees from the accidental release of harmiul
amounts of radiation
® The uranium fuel pellets are made of hard
Ceramic to hold the urantum and other racho
A five maternials
® The fuel is housed in special metal . 'oy tubes
® The reactor vessel where the nuckear reacion
takes place is a steel strud ture with walls nine
nches thack

Fusi petiots o made of hard om0 ot the
S Anin B Ahe  edhoe Ve atecigls

Sper i BRG, Ubes m _leddng
T e e petets

Walts of e sianl rwactor wes
o e e o Tes Bk

* Juarier wch steet
.

Outer oncriete ek

Svecages 3 teet
Wb ness
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On June 26, 1979, a second meeting was IAL 06-27-79
held with PSI officials to discuss the
findings of the investigation at that
point and the fact that the deficient
repairs of concrete had been identified.
As a result of this meeting PSI agreed
to stop concrete activities for safety
related structures, perform non-destruc-
tive examinations of various concrete
structures, identify and evaluate re-
paired areas for adequacy and review
their entire program for concrete ac-
tivities onsite. An Immediate Action
Letter (IAL) dated June 27, 1979, was
issued confirming this agreement.

On June 27-29 and July 2-7, 1979, inspec- IE Inspection

tion was conducted relative to Items 1, Report No. 79-07
2, 3, 4 and 5 of the IAL. Based on the

results of this inspection, Region III

concurred in the resumption of concrete

placement for safety related structures.

One item of noncompliance was identified

with regard to failure to assure purchased

services conformed to procurement documents.

Initial results of the inspection con- IAL 07-23-79, IE
ducted during the period of July 9 Inspection Report
through July 27, 1979 lead to a site No. 79-09

management meeting on July 20, 1979,

and an understanding that the licensee
would again stop concrete activities

for safety related structures. A
second [mmediate Action Letter (IAL)
dated July 23, 1979, was issued docu-
menting this understanding. Five items
of noncompliance were identified with
regard to: inadequate QC inspection,
six examples; inadequate specification
of quality requirements, four examp les;
lack of or failure to follow procedures,
four examples; failure to take effective
corrective actions, three examples; and
lack of adequate training.

On July 25, 1979, Region Il learned that IE Inspection Report
a team from the National Board of Boiler No. 79-11

and Pressure Vessel Inspectors had con-

ducted an inspection on June 12-14, 1979,

at the Marble Hill site during which

numerous ftems of noncompliance with the

ASME Code were found. As of the result

of the National Board's inspection and

the Region III findings a comprehensive F‘(A.'*.t"

team inspection was conducted during the

K|70



period of July 26-28, July 31-August 3,
1979. The purpose of this inspection was

to identify the underliying causes leading
to the concrete and ASME Code Deficiencies
and to determine if they were symptomatic
of problems in other areas. The results

of this inspection indicated that problems
and the Quality Assurance/Quality Control
(QA/QC) program in concrete construction
activities extended to other construction
areas as well. Four items of noncompliance
were identified: failure to sufficiently
implement the QA program; failure of estab-
lished measures to assure the conditions
adverse quality were promptly identified
and corrected; failure to assure the special
processes, including welding...are control-
led...by...qualified procedures; and failure
to properly control materials...which do not
conform to requirements.

NRC Actions

NRC actions following the identifica~
tion of problems relative to placement
and repair of concrete and prior to this
SALP evaluation period are described in
Paragraph 1, Basis.

Region III issued a second IAL Letter 07-23-79
which confirmed that PSI would again

stop concrete activities for safety-

related structures.

As a result of findings prior to this [E inspection Report
evaluation period Region [Il conducted No. 79-11

a comprehensive team inspection during

the period of July 26-28, July 31-

August 3, 1979. The results of this

team inspection are as follows.

NRC concluded that effective implementa-
tion of the documented Marble Hill Quality
Assurance program for all safety-related
construction had not occurred. PSI and
their cont-actors had not sufficiently
complied with its fundamental commitment
to conduct all of these construction
activities in accordance with the re-
quirements of 10 CFR 50, Appendix B, and
other required codes and standards.




The ;icondari !g’ ‘!ﬂqiiiiigi iiniriiasina
sk or mission regarding

the verification of the adequacy of work

done by contractors.dﬁi;,failure to devise

a system to compreherfSively account for

and evaluate all identified nonconform=

ances occurring on the site, Lgdyfailure

to recognize the generic implications of

recurring deficiencies, failure to

recognize that fixed price construction

contracts, while not inherently defective,

are likely to place heavier demands on

the licensee verification of construction

adequacy, failure to delegate sufficient

authority QC inspectors and their

managers regarding stop-work authority,
failure to institute employment

manning) and compensation practices

which would attract adequately qual-

ified and experienced job applicants.
failure of corporate management

0 recognize the need to be more

responsive to site QA/QC manning

request, failure to be respon-

sive to #nd recognize the importance

and authority of construction code

enforcement bodies, anqgta} failure

to recognize that the use and at-

tempted upgrading of laborers to

supp lement unavailable journeyman

craftsmen requires more comprehensive

training and oversite.

The above findings by their nature
involved all safety-related construc-
tion activity by PSI and their
contractors at the site. Without
extensive corrective actions, there
was little likelyhood that continued
construction could be accomp!ished
with adequate assurance that quality
requirements would be met.

At the request of PSI, representa- [E Inspection Report
tives of Region III and PSI No. 79~14, and
management met again on August 1, Order 8-15-79

1979, to discuss PSI's planned ac~
tions to correct the programmatic

- 4 -



QA/QC problems at the Marble Hill
site. Meeting included & discussion
of the desirably of stopping all
safety-related construction activities
at the Marble Hill site until such
time as the licensee demonstrates

that it has an effective QA program
acceptable to the NRC. The licensee
issued a stopwork order on August 7,
1979, for all safety-related construc-
tion. An order confirming this
suspensicn of construction was issued
on August 15, 1979, by the NRC. A
meeting was held with PSI management
in the Region III offices on August 15,
1979, to discuss the conditions of the
confirming order.

Numercus management conferences were IE Inspection Reports

held during this evaulation period No. 79-24, 79-28,
after the issuance of the order. 20-05, 80-07, 80-12,
these conferences occured on the 80-17, 80-24.

following dates: 11-08-79, 12-10-79,
01-21-80, 02-20-80, 02-27-80, 03-31-80,
04-30-80, and 06-27-80. On 03-25-80 a
public meeting was held in Madison,
Indiana to discuss the licensees re-
sponse to the August 15, 1979 "Order
Confirming Suspension of Construction.”

Upon issuance of the order an aug- 08-15-79
mented inspection program to verify
compliance with the order was initiated.

A full-time senior resident inspector 12-03-79
was assigned to the Marble Hill site.

A formal briefing on resumption of 05-07-80
construction of Marble Hill was
presented to the NRC Commissioners.

The Director of IE issued a document 05-15-80
titled "Graduated Recission to the
August 15, 1979 Order." This docu-
ment prescribed a graduated rescission
process for implementation at Marble
Hill to assure that the licensee's
corrective actions were implemented
and effective. Construction ac-
tivities at the Marble Hill site
resumed in a graduated, step-wise
fashion with review by the NRC at
appropriate stages.



. B Licensee Corrective Actions

Licensee Corrective Actions relative to each Immediate
Action Letter (IAL) are documented in the inspection
reports referenced in Paragraph 1, Basis. The ccrrec-
tive actions relative to inspection findings that
resulted in the issuance of the August 15, 1979 Order
and those items identified in the Order are documented
in virtually all of the inspection reports issued since
that time and during this SALP evaluation period. In
addition the following documents which are available in
the local Public Document Room describe the licensees
corrective actions:

Report SL-3753, Evaluation of Inplace Concrete,
Marble Hill Nuclear Generating Station Units 1
and 2, prepared for PSI by Sargent and Lundy
Engineers, November 20, 1979. Revision 1,
November 21, 1980.

February 28, 1980, PIZLRIPTION OF LICENSEE ACTIVITIES
ADDRESSING ORDER CUNFIRMING SUSPENSION OF CONSTRUCTION.

April 28, 1980, CONSOLIDATED DESCRIPTION OF QUALITY
ASSURANCE PROGRAM.

September 12, 1980, CONSTRUCTION AND MATERIAL VERIFICATION
PROGRAM, FINAL REPORT. REPORT REVISED May 15, 1981.

Contention

"The liconsqc had not sufficiently implemented Quality Assurance
and Management Controls."

1. Basis

Major examples are the same as identified in Contention A.
2. NRC Actions

Major examples are the same as identified in Contention A.

3 Licensee Corrective Actions

Major examples are the same as identified in Contention A.
Contention

"There were ineffective controls over civil and mechanical
construction."

1. Basis

Major examples are the same as identified in Contention A.
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- S NRC Actions
Major examples are the same as identified in Contention A.

- ¥ Licensee Corrective Actions

Major examples are the same as identified in Contention A.
D. Contention

‘There were ineffective controls over stored equipment and

cemponents.

1. Basis
During an inspection on November 14-20, IE Inspection Reports
1979, one item of noncompliance ident- No. 79-25 and
ified relative to failure to provide No. 80-03

proper storage and maintenance of

material with 19 examples. Six other

items of noncompliance were identified
during an inspection on January 7-31,

1980 with the following findings:

failure to include quality storage require-
ments in procurement documents; failure to
prescribe a quality storage activitiy in
documented procedure; failure to adequately
implement (verify conformance) a storage
inspection program; failure to provide
adequate storage/preservation instructions
and to provide such instructions in timely
manner; failure to adequately identify
storage nonconformances; and failure to
provide prompt corrective action for
storage nonconformances.

2. NRC Actions

Same as identified in Contention A. IE Inspection
Report No. 80-43

3. Licensee Corrective Actions

The licensee developed an extensive material control program
which was implemented subsequent to this SALP evaluation
period.

€. Contention

"Quality Control inspections by contractor personnel were not
performed effectively."

1. Basis
Major examples are the same as identified in Contention A.
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2. NRC Actions
Major examples are the same as

3. Licensee Corrective Actions

Major examples are the same as
Contention

“Conditions adverse to quality were
placement."

1.. Basis

Major examples are the same as
2. NRC Actions‘

Major examples are the same as

3. Licensee Corrective Action

Major examples are the same as

Contention

identified in Contention A.

identified in Contention A,

not corrected prior to concrete

identified in Contention A.

identified in Contention A.

identified in Contention A.

“Corrective actions were not taken for discrepancies.”

1. Basis

Major examples are the same as
2. NRC Actions

Major examples are the same as

) Licensee Corrective Acticns

Major examples are the same as

Contention

identified in Contention A.

identified in Contention A.

identified in Contention A.

"Marble Hill received a relatively large number of items of non-
compliance when compared to other construction facilities under

construction."
1. Basis

The number of items of noncompliance were IE Inspection Report
high, however, in view of the fact that No. 80-45
safety-related construction work was

suspended by an NRC order for most of the

appraisal period, there was no basis to
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compare the licensee's regulatory perform=-
ance with other plants under construction.
The majority of items of noncompliance
dealt with activities in progress before
work was suspended, except those discussed
in Contention D.

2. NRC Actions
Same as identified in Contention A.

3. Licensee Corrective Action

Same as identified in Contention A.
Contention
“There were instances where the licensee required escalated NRC
enforcement action, frequent management contacts, and stopwork
orders to assure compliance with NRC requirements. An order
suspending all safety-related was issued in August 1979, because
of NRC concerns over the adequacy of the licensee's quality assur-
ance program and controls over construction activities."
1. Basis

Major examples are the same as identified in Contention A.
2. NRC Actions

Major examples are the same as identified in Contention A.

3. Licensee Corrective Actions

Major examples are the same as identified in Contention A.



