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P-R-O-C-E-E-D-I-N-G-S

1

(8:31 a.m.)

2
CHAIRMAN BONACA:

3

The

morning.

Good

This is the first day

4

meeting will now come to order.

5

of the 503rd meeting of the Advisory Committee on

6

Reactor Safeguards.
During today's meeting the committee will

7
8

conduct a workshop on safety culture.
This

9

meeting

is

conducted

being

in

10

accordance with the provisions of the Federal Advisory

11

Committee Act.

12

Federal

13

meeting.

Dr.

Official

John Larkins is the Designated

for

the

initial

portion

of

the

14

We have received no written comments or

15

requests for time to make oral statements from members

16

of the public regarding today's sessions.

17

A transcript of portions of the meeting is

18

being kept, and it is requested that the speakers use

19

one of the microphones, identify themselves, and speak

20

with sufficient clarity and volume so that they can be

21

readily heard.

22

Before I turn the meeting over to Dr.

23

Apostolakis, who is the chairman of the safety culture

24

workshop, I would like to simply point out for those

25

of you not familiar with the conduct of ACRS meetings
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1

that typically the most time we assign to any given

2

topic in a day is maybe two hours.

3

And today we have assigned a whole day to

4

one topic, which tells you the interest of the ACRS on

5

this topic and the importance to the members here of

6

your views.

7

I think a well-structured agenda to move us through

8

that.

We are looking for insights, and we have

9

I simply want to point out we have 12

10

speakers today, and then we have a lot of questions,

11

I'm sure, from members.

12

chairman today of this workshop to make sure everybody

13

has a chance to give their point of view.

14
15

With that,

I will turn it over to Dr.

Apostolakis.

16
17

So hopefully you'll help our

MEMBER

APOSTOLAKIS:

Thank

you,

Mr.

Chairman.

18

While the issue of safety culture is of

19

great interest to this committee and other federal

20

officials,

21

Besse,

22

about safety culture.

23

there on safety culture.

there has been a lot that has been written

24
25

especially since the incident at Davis-

There is a vast literature out

I missed the boat.

I still don't know

what a good safety culture is or a bad safety culture
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1

is, and I suspect that many of my colleagues on the

2

committee feel the same way.

3

So this unusual workshop, as the chairman

4

said, is intended to give us a better understanding of

5

what safety culture means, the words "safety culture"

6

mean.

7

So we have two panels,

as you know.

In

8

the morning we will hear various views on what safety

9

culture is, hopefully what the good culture is, and in

10

the

afternoon

we

will

hear

about

what

are

good

11

attributes of safety culture, which is a subject of

12

particular interest to us, because we are not here

13

only to try to understand what culture is,

14

looking at it from the regulator's point of view.

we are

15

In other words, maybe the licensees may

16

want to do certain things on their own to improve

17

their culture, but we are looking at it from the point

18

of view of, what can the regulator do to perhaps help

19

the licensees, or monitor certain things, and so on.

20

As the chairman said, we have a crowded

21

agenda, so I will ask the speakers first to give us a

22

few words about themselves,

23

stick to the schedule, please.

24

an hour.

25

minutes, so we'll have about 10 minutes for questions

why are you here,

and

All of you have half

I will ask that you speak for about 20
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1

of clarification.

2

And then, as you know, at the end of each

3

session we have one hour where we can discuss in a

4

roundtable kind of mode more general issues.

5

And

now

I

will

walk

into

dangerous

6

territory and ask my colleagues to try to refrain from

7

asking questions --

8

(Laughter.)

9

--

10

I'm willing to

be chastised for that.

11

12

during the 20 minutes.

MEMBER SHACK:

Well,

I think it's

--

I

mean, it's just an unreasonable request.

13

(Laughter.)

14

It's not done, we don't traditionally do

15

it, and you're asking us to remember to try not to --

16
17

MEMBER APOSTOLAKIS:

I'm just asking.

I'm

not directing anybody to do anything.

18

So

19

Thadani,

20

this agency.

21

with

that,

we'll

start

with

Mr.

the Director of the Office of Research of
Ashok?
MR.

THADANI:

Well,

George,

I'm here

22

because I guess I was invited to participate in this

23

panel.

24

would be to give you a sense of where research has

25

been in the past, and where are we today.

And I thought probably the best I could do
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1

And I'll try to be fairly brief in terms

2

of some of the things that have happened over the last

3

several years,

4

sense

5

country but around the world.

6

first chart, the next one.

but I do want to sort of capture a

of what's been happening,

not

in this

just

So if I may go to the

Today you'll be hearing from three groups

7

Certainly,

you'll hear from NRR

8

from the agency.

9

later on about specifics of Davis-Besse.
be

going

through

10

not

11

specific issues.

any

details

of

So I will
any

But let me go back a little bit.

12

of

the

It was

13

after Chernobyl that the International Nuclear Safety

14

Advisory Group coined the term "safety culture."

15

it's documented in INSAG-3, 1988 book, and they call

16

"safety culture" the following.

17

part

18

accountability

19

activity which has a bearing on the safety of nuclear

20

powerplants."

of

it

anyway.
of

all

And

Let me read you a

"Personal
individuals

dedication
engaged

in

and
any

In 1989, the Commission issued a policy

21

and they stated the following,

and I'm

22

statement,

23

going to read to you again part of the statement.

24

"Management has the duty and obligation to foster the

25

development of a safety culture at each facility and
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1

to provide a professional working environment in the

2

control room and throughout the facility that assures

3

safe operations."

4

The

Commission also

5

statement

6

environment,

7

culture.

8

to note that the Commission again recently asked the

9

staff to continue to monitor what's happening in this

10

in

terms

of

a

later on issued a

safety-conscious

work

which I believe is a subset of safety

But I won't say any more about that, except

area.

11

Next chart, please.

12

Soon after INSAG-3 -with

its

13

out

14

characterization of safety culture, there were a whole

15

range of comments that were received on that.

16

subsequently

17

characterized

18

definition as you see on the chart.

in

1991,

safety

And,

19

definition,

when INSAG-3 came

of

or

INSAG-4
culture

course,

at

was
as

over

least

issued,

you

the

the

And
which

--

the

years

some

see

20

further refinements have been made and some better

21

focus has been brought to bear on this issue,

22

these are documented in subsequent INSAG reports.

23

and

I'll share with you what I think are some

24

of the --

25

don't mean to understate the importance of others, but

probably the most important elements.

I
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1

I think there are some elements that seem to me are

2

particularly important, and I'll go through those.

3

First and foremost is the commitment of

4

organizations to safety as the most important element.

5

Second, safety ought not to be compromised for profit.

6

Third, there needs to be a strong questioning attitude

7

towards safety.

8

communicated in all directions, up,

9

I think these are - - in my mind, these are some of the

10

Fourth, and this philosophy must be
down, sideways.

most important elements.

11

Next, please.

12

With this sort of bit of background, in

13

the mid-'80s, NRC Research Office initiated effort in

14

the area of organizational factors, and in the mid-

15

'80s

16

Analysis

17

Powerplants."

18

analysis relating mostly to organizational factors.

published
and

a

document

Safety

for

"Organizational

Utilities

with

Nuclear

This was sort of an extensive empirical

with

Subsequently,

19

called

the

support

and Sonja Haber in particular --

of

I know

20

Brookhaven,

21

she's here, is going to speak to the committee later

22

on --

23

called

24

Performance

25

again,

was the principal author,

"Influence

on

of

published a report

Organizational
this

Reliability."

And

organizational

factors,

Factors
was
but

on

focused,
on

data
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1

collection and the analysis aspects.

2

And I recall some of the discussions, and

3

I know George was part of those discussions, how can

4

one really utilize this information?

5

was not complete, but where do we go at that point?

6

Tom Murley was actively engaged at the time as well

7

trying to see if some of these parameters could be

8

screened to a place where the agency could use them in

9

its decisionmaking.

It was work that

In the early days, in those days, we used

10

what we

"systematic

called

assessment

of

11

to have

12

licensee

trying

to

13

understand how best to integrate these concepts.

The

14

other part that we thought it needed, and George was

15

engaged

16

informed

17

characteristics.

in this

area,

thinking

we're

where

performance,"

was

also

to bring

how

in risk-

addressing

in

these

18

This led to Idaho holding a workshop to

19

identify factors and assess the technical basis for

20

modeling influence and how one could convert that into

21

some sort of risk analysis approaches and to be able

22

to assess impact of safety culture on plant safety.
About this time we

23

--

the

decision was

this was a very difficult area

for the

24

made that

25

agency to be engaged in, and that it wasn't clear what
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1

research was going to really lead to.

2

research

3

decision was made that we aren't really going to a

4

mode of monitoring what is happening out there.

5

I won't really go into any of the --

was

terminated

at

this

And so the

point,

and

the

what

6

the industry has been doing, because I know you will

7

hear from the industry.

8

chart.

9

So let me go on to the next

But I do want to say a little bit of the
--

10

international effort

I know Tom has been quite

11

engaged, so I'll be extremely brief on these.

12

do want to note that IAEA has really been a leader in

13

this area.

14

about

15

bunch of technical documents that the IAEA folks have

16

written.

They published lots of reports.

INSAG is the forerunner.

17

And

they

But I

I talked

There are a whole

also play an active role

in

18

providing service to various member countries when

19

there are issues of

20

cultures

21

assessments, and so on.

22

and

how

--

one

potential issues of safety
might

go about

doing

self-

NEA has issued a number of reports.

23

won't say any more.

24

and I notice Tom has --

25

believe, of these reports.

I

I actually brought some copies,
he is one of the authors, I
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1

But I do want to point out that within

2

NEA,

within

3

Installations,

4

Experts Group on Human and Organizational Factors.

5

And that group has been tasked to take a look at this

6

issue and

7

developed, and that group is currently engaged in this

8

area.

9

the

to

Committee

for

Safety

of

Nuclear

there is a group called the Special

see

what

practical

And as you know,

things

could

be

the NEA and IAEA have

10

hosted a number of workshops, and so on, and in fact

11

last week there was a workshop, and Bill Travers was

12

there, and the focus of the workshop was to look at

13

specific operating events which had implications in

14

terms of safety culture issues.

15

Next chart, please.

16

Besides the international organizations,

17

we have certainly been also keeping a look to see

18

what's happening

19

suspect you know that several countries are really at

20

different levels of what I would call engagement in

21

the area of safety culture.

in various

countries.

And as

I

22

In fact, some of the early work that was

23

done by NRC Research, early work by Sonja Haber, was

24

enhanced further and has been utilized by several

25

countries, starting with Canada early on, Spain, also
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And,

as you

1

Ukraine has utilized these approaches.

2

know, most recently at Davis-Besse this approach has

3

been utilized.

4

I will not go through what the specifics

5

or what the countries are doing, but, anyway, just to

6

indicate that in some cases they have very specific

7

requirements, particularly in the case of Finland.

8

other cases, there is sort of what I would call fairly

9

general considerations of safety culture.

10

Go to the next chart, please.

11

I've said this before to the committee in

12

other venues, but it seems to me that there is really

13

nothing

14

operating experience.

more

important

than

paying

attention

In

to

15

We at the Office of Research took a look

16

at a selected set of events covering the period of

17

1992 to 1997.

18

these

19

precursor analysis.

20

causes.

21

these events?

22

insights.

We picked 37 most important events, and

events were

based

on our accident

And we tried to understand the

What were the underlying causes of some of
And we found some rather interesting

You see some of the --

23

sequence

Obviously,

24

of the drivers.

25

above 100 percent,

on the chart some

the percentages go well

because we don't --

it's hard to
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1

try to distinguish at that level as to what the real

2

root cause is.

3

driven by some considerations of human factors, if you

4

will.

But it was pretty clear that they were

An interesting insight was some concerns

5
6

with corrective action programs,

7

potentially indicative of a number of root causes one

8

can go through.

9

importance, and I must say I was more convinced once

But,

again,

it

pointed out

10

I realized that

11

themselves were important to begin with.

12

the events

repetitive errors,

we were

the

talking about

So I continue to think this is clearly an
I think he's saying that this

13

operating experience.

14

is

15

particularly by the industry.

16

back and say I think regulators have responsibilities

17

as well.

an

important

area

18

Next chart.

19

Going into

that

these

does

need

attention,

And then,

--

I'll come

continuing on into

20

these operating experience issues, I suspect most of

21

you

22

international events which have relationship to issues

23

of

24

couple

25

concentration in the tank as well as the level issues.

are

familiar with some

safety culture.
of

of

You know,

situations

having

these

better-known

Philippsburg had a
to

do

with

boron
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1

There

was

tendency

to

ignore

these

2

irregularities because these were believed to be --

3

oh,

4

nevertheless.

5

root causes were believed to be human factors related

6

issues.

7

were taken at Philippsburg.

they're not very important in terms of safety,
And there was an investigation, and the

And, actually, a number of personnel actions

8

Brunsbuettel is this issue of explosion in

9

the hydrogen piping connected to the primary vessel,

10

and again tendency, in spite of some indications of

11

the operator,

12

power.

13

actions by the German government.

to continue to operate the plant at

And it did lead to an inquiry and follow-on

TEPCO - -

14

I suspect you know a number of

15

issues relating to aging effects and core internals

16

issues.

17

Dampierre

--

during

'99 and 2000,

they

18

kept having a whole bunch of events.

19

started to dig into it again, they got down to this

20

issue of underlying --

21

were procedural human-related things that we often

22

talk about.

23

And once they

some of the underlying factors

Paks is certainly the most recent one,

24

where

you

know

they

25

failure, cleanup process that they were engaged in,

--

there

has

been

some

fuel
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cracking,

fuel perhaps.

fragmentation,

1

ballooning,

2

And, again, it seems to indicate --

3

most recent and we don't know for sure what the root

4

causes are, but it appears that there is a lack of

5

understanding of safety.

6

were taken which led to the situation that they are

7

in.

obviously, this is

And some actions certainly

We'll wait and see what comes out of it.

8

Next one, please.

9

Let

--

me

I

will

not

talk

about

the

10

specific events at U.S. plants except to really note

11

these events seem to be characterized by procedures

12

and processes, issues of commitment, communications,

13

and use of operating experience.
And my own concern --

14

let me repeat what

I do worry about

potential

15

I said earlier.

16

complacency, perhaps taking things for granted.

17

the

18

attitude I think is really,

19

view.

whole

issue

of

for
And

inquiring mind or questioning
really critical

in my

And let me note when I say that, I don't

20

I think it

21

mean just for the utilities industry.

22

applies to the regulator just as equally to have that

23

kind of a challenging and inquiring attitude about the

24

issues.
And let me add to this, it's important to

25
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That understanding,

1

have sound technical foundation.

2

good fundamental understanding of safety I think is

3

very important.

4

safety really is number one,

5

things that in my mind they're critical.

And this dedication that says that

ourselves,

8

don't

9

organization.

the

mean

just

sort

can we

well,

7

of

--

asking

keep

we

then

question

the

So

6

and so those are some

"we,"

and when I say

research

or

regulator

I

As a nuclear community, can we develop
measures

means

and

be

to

able

to

10

some

11

proactively understand what's going on, and be able to

12

take preventive measures before things get much worse?

13

I think there is also great economic incentive to do

14

that.

16

I'm

Well, let me go on to my next chart.

15

trying to stay very close to George's admonition here.
So

17

me

let

conclusion,

in

note

that,

we have been

18

consistent with Commission guidance,

19

monitoring and really looking to see what's happening

20

out not just in this country but internationally.
As I have indicated,

21

safety culture has

22

been an important certainly influencing factor in what

23

has

24

important for us, as nuclear

25

nuclear

happened

and

is

community,

happening.

to

--

And

that

it

is

I will say again as a

understand

early,

and
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1

particularly

2

performance.

3

persistent,

signs

of

And this points to, again,

deteriorating

the need for

4

looking for some mechanism, some sort of performance

5

indicators,

6

develop

7

industry but would also be valuable to regulators in

8

understanding.

or

that

9

some

would

other
be

not

And, finally,

guidance
only

that

valuable

one

can

to

the

we are currently taking a

10

hard look --

11

and NRR --

12

that I briefly describe to you, along with what you're

13

going to hear later on from the staff to see, where do

14

we go next?

"we" meaning both the Office of Research

are taking a hard look at this information

And we're just in the assessment mode.

15

Thank you very much.

16

MEMBER APOSTOLAKIS:

17

Any questions for Mr. Thadani?

18

MEMBER ROSEN:

19

MEMBER APOSTOLAKIS:

20

MEMBER ROSEN:

21

Ashok,

Thank you, Ashok.

Yes.
Okay.

Steve?

Yes, thank you.

you had a slide early on on the

22

operating event analysis.

23

Event Analysis:

24

that?

The title is

NUREG/CR-6753."

"Operating

Can we go back to

Can we go back to a slide in Ashok's --

25
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1

the one entitled "Operating Event Analysis"

2

MR. THADANI:

3

MEMBER ROSEN:

4

--

It's number 7.
--

more, one more, keep going.

"NUREG/CR-6753."

One

Oh, go back.

5

MEMBER APOSTOLAKIS:

6

MR. THADANI:

7

MEMBER ROSEN:

It was number 7?

Yes, number 7.
All right.

you don't have --

Now,

in our

8

handout,

9

bullet that's on your slide, and you did not comment

10

on that bullet.

11

many of these errors.

12

Found that the ROP does not identify

Yes, this is an issue --

MR. THADANI:
there

it doesn't have the last

is --

and when the cornerstones

as
--

13

you know,

14

when you get down to it,

15

errors,

16

are a difficult part.

17

capture these.

18

earlier with stepping back, looking to see, what can

19

we do?

the whole issue of human

and particularly some cross-cutting issues,

20

It is difficult to see how to

And this is what I was talking about

Is there some reasonable approach we can

21

come up with which could be used both --

22

parts.

23

and I'm sure you'll hear about that from regulators

24

you

25

indicators that might give you some information?

You have the --

have.

Do

you

there are two

industry will do its thing,

have

some

mechanism

such

as
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1

Second question you have to ask yourself,

2

well, if you don't have indicators, then is there some

3

mechanism such as inspection?

4

can do within inspection that will help you uncover

5

some of these problems?

6
7

And

saying

We're not able to do this,

8
9

I'm

MEMBER ROSEN:

Is there something you

today

it's

difficult.

and --

At what point on this slide

is it the ROP does not now lead us that way?

10

MR.

THADANI:

It's not able to capture

11

what I just described to you.

12

is correct.

13

That's correct.

MEMBER APOSTOLAKIS:

On

this

That

subject?

14

Because we have Peter, Graham, and I believe, Dana,

15

you wanted to --

16
17

CHAIRMAN BONACA:

I raised my hand already

before.

18

MEMBER APOSTOLAKIS:

19

MEMBER LEITCH:

20

particular slide,

Okay.

Peter?

I had a question on this

if you want to take me --

21

MEMBER APOSTOLAKIS:

22

MEMBER LEITCH:

23

Ashok,

--

Go ahead.
while we're there.

I was wondering about operating

24

practices.

25

maintenance practices, and management and supervisory

You

speak

about

design

practices,
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Are operating practices assumed in some of

1

practices.

2

those other three categories?

3

than 30 percent?
MR.

4

I would ask Jay,

THADANI:

just so

because I don't know a specific answer to your

5

that --

6

question.

Jake, can you respond to that?
Jake Persensky from the

MR. PERSENSKY:

7

Or did they fall less

This is just a subset of the

8

Office of Research.

9

number of root causes that we did identify in that
There were some operating events or operating

10

report.

11

practices that are involved here,

12

finding in this report was we had like a four-to-one

13

margin for latent errors.

14

were in these categories as opposed to the more active

15

errors that you find in the operating experience.

17

Most of those latent errors

MEMBER LEITCH:

16

but what we were

Okay.

So you're focusing

primarily on latent errors here.
MR.

18

PERSENSKY:

Well,

I

did

in

this

But it's because the data showed

19

particular slide.

20

that most of the events, if you go back and look into

21

them and do a detailed analysis, have multiple root

22

causes, multiple human causes or human errors in it.

23

Most of them that we were

24

about four-to-one --

25

these other areas.

finding

--

like

I said,

were not in the operations but in
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1
2

MEMBER LEITCH:

Okay.

Thank you.

I

understand.

3

THADANI:

MR.

it is --

4

Basically,

5

was the driver.

Graham,

you

are

it was the latent errors.

6

MEMBER LEITCH:

7

MEMBER SHACK:

right.
That

Thank you.
Let me ask just a question

8

of clarification here.

9

contributed, and then it says, okay, here are these
practices

and

It says organizational factors

10

work

things

like

that.

Is

there

11

something I'm missing here? Are these, by definition,

12

organizational factors?

13

human errors here?

Or are we just talking about

14

MR.

THADANI:

Let me characterize this

15

basically as human errors.

16

confusion of language as to what we mean.

Let me

17

stick with human errors as the real issue,

I think.

18

And there can be certain factors, and they could be

19

organizational, that can drive issues.

I think there is this

20

MEMBER APOSTOLAKIS:

21

MEMBER KRESS:

22

MR. THADANI:

Peter?

No?

I have one on this slide.
You have certainly seen the

23

UK license condition number 36, and I think there is

24

a clear connection there.

25

MEMBER KRESS:

I'm glad you are looking at
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1

the ASP program, because it's the only place I know

2

who we can measure the importance --

3

MR.

4

MEMBER

THADANI:

Yes.
--

KRESS:

of

safety

culture.

5

However, I think what we've done falls short of being

6

quantitative.

7

they're really qualitative.

8
9

These

are

root

quantitative,

The question I would have is:
view across the board of
doing

it

with

all

all

of

this is a

the plants,
the

but

because

10

you're

licensing

event

11

reports.

12

the sense that they have some sort of relationship to

13

core damage frequency.

And you're looking at significant events in

14

And my question is:
really certain that

can we quantify that?

15

I'm not

16

events are not well enough controlled by design and

17

the

18

extent that they have an acceptable impact on CDF.

things

19

--

regulations

we

these

safety culture

already have

And that's the question.

to

the

Is there some

20

way to take this information and go that next step and

21

say, like in 1.174, how much CDF affect does it really

22

have?

23

MR. THADANI:

I think that's a difficult

24

statement, in my view.

Before an event happens, if

25

you ask me to come up with an estimate, I'd say that's
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1

a pretty tough call.

But after an event happens,

2

can certainly come up with conditional probability.

3

MEMBER KRESS:

4

MR. THADANI:

I

And add them up.
Right.

And I can come up

5

with conditional probabilities to give me some sense

6

of relative

7

Whatever happened did happen, so I --

8

at the conditional part, which is a little easier to

9

quantify.

10

importance.

MEMBER KRESS:

Just

the event happened.
I'm only looking

Let me give you a followup

11

question, then.

12

wanted to have a regulation having to do with safety

13

culture, does that not make it almost impossible to do

14

a regulatory analysis?

15

Does that now say that if you indeed

MR. THADANI:

It would be very difficult

16

to do a regulatory analysis,

17

regulatory

18

tough.

analysis

has

19

MEMBER KRESS:

20

MR. THADANI:

21

MEMBER KRESS:

22

MR. THADANI:

23

MEMBER KRESS:

24

MR. THADANI:

25

to

because if you say a
be

quantitative,

it's

Well, it does.
It is tough.
That's part of the --

Oh, that's an element.
Yes.
But, I mean, it doesn't mean

that the agency can't make decisions because it can't
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1

quantify certain things.

2

examples.

I mean,

there are other

This happens to be one of those.

3

MEMBER KRESS:

4

CHAIRMAN

So it may not be possible.

BONACA:

I

have

just

one

5

question.

Your concluding slide, Ashok, twice speaks

6

of the interest of the staff in monitoring, evaluating

7

international

8

measures that serve

9

concerns.

10

activities

And

in

developing

objective

as indicators of plant

then,

you

also

speak

safety

about

the

11

importance of understanding, and then developing maybe

12

a performance indicator or other regulatory guidance.

13

Have we seen anywhere,

14

activities,

15

quantitative measures that are being used?

on,

some

indication

of

some

not seen.

18
19

so

in international

MR. THADANI: Quantitative measures I have

16
17

and

you know,

Quantitative, no.

CHAIRMAN BONACA:

No

qualitative?

20

MR.

21

haven't seen --

THADANI:

Qualitative,

22

CHAIRMAN BONACA:

23

MR. THADANI:

24

MEMBER APOSTOLAKIS:

25

MEMBER RANSOM:

--

yes.

But I

Okay.
quantitative.

Any other questions?

Just a real quick comment.
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1

It would be interesting to hear the views, but has

2

deregulation in the power industry been a factor in

3

safety culture?

4

MR. THADANI:

I would say that our focus

5

--

6

ways.

7

issues since deregulation.

8

we are getting some interesting insights.

9

example.

there are two parts.

Let me address

it in two

We've been pretty focused on grid reliability

10

And we are seeing some --

I'll use an

We find that the frequency of loss of of f-

11

site power has been going down since deregulation.

12

don't

13

either,

14

something else,

15

charge

16

aspects, that recovery of off-site power seems to be

17

taking longer, because there are questions of, who is

18

in

19

communication issues taken care of?

want

to

but

of

give

direct

observation.

charge,

how

connection

necessarily

And

also

that because

generation,

long

of

we've
the

distribution,

does

I

it

--

who

found
is

in

and operation

take

to

get

the

20

So I can tell you that we're seeing a few

21

signs, but we're not seeing anything so significant

22

that we ought to be moving quickly.

23

taking a look at it.

24
25

MEMBER APOSTOLAKIS:

But we're still

Okay.

Thank you very

much, Ashok.
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The next

1
2

Nuclear Energy Institute.
thank you very much.

And I have some slides coming up, I think.
Would you tell us a

MEMBER APOSTOLAKIS:

5
6

Well,

MR. DUGGER:

3
4

Dugger of the

speaker is Mr.

little bit about yourself?
I'm currently

Certainly.

MR. DUGGER:

7

and I'm on

8

working at the Nuclear Energy Institute,

9

loan as the VP of Operations from Energy Corporation
And my background is site vice president,

10

to NEI.

11

general manager,

12

various

13

utilities.

plants

and many manager positions within
Entergy

within

14

MEMBER APOSTOLAKIS:

15

MR.

DUGGER:

to

come and

a

and

Okay.

I really

few

other

Thank you.

appreciate

speak on this

the

particular

16

opportunity

17

topic.

18

and I'm in the unique position to speak not only for

19

NEI but also a little bit for the industry also.

It's a topic of great import to the industry,

20

When I was reviewing the panel members

21

here, I think we have a real good opportunity to cover

22

this topic, and we might actually draw some conclusion

23

from it.

24

to

25

important.

focus

And with 30 minutes, I think we really have
in

on what

we

in

particular

think

is

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.oom

31
1

Would you give me the first slide, please?

2

And if you'll click four times, that will --

3

go.

there we

There we go.

4

I'd like to start by making a series of
either --

5

statements that will

6

with or not agree with,

7

structure our walk through our discussion on safety

8

culture here.

but

you'll either agree

I think it will help

The first should be obvious to everyone

9

10

safety

culture

starts

at

the

11

organization.

12

leader says that safety is important, then it is.

13

the leader doesn't say that, then it isn't.

We all follow the

very

top

leader.

of

--

an

If the
If

14

Safety culture is a continuous challenge.

15

We can probably all name plants or have been at plants

16

where the culture has slipped.

17

a continuous worry.

18

safety culture?

19

been rather than continuous improvement?

20

As a site VP, this was

Are we putting enough emphasis on

Are we just looking at where we have

Safety

culture

is

at

best

a

slippery

21

thing.

To understand where an organization is on

22

safety culture we really have to look at the entire

23

organizational

24

management.

25

spending enough time in the plant?

structure

and

the

underpinnings

of

Is there management engagement? Are they
Is there a strong
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1

corrective action program?

2

What are the performance indicators doing?

3

Do the people in the field know the management team?

4

And the questions go on and on.

5

We may part ways here, but I believe the

6

industry has done a tremendous amount in the area of

7

safety culture.

8

improved.

9

backwards, the industry has come a long way.

I believe that safety culture has

And at the risk of being accused of looking

10

Next slide, please.

11

I believe there is a place for regulation

12

in the broader theme of safety culture, not so much to

13

regulate culture itself but more the components of

14

safety culture.

15

there

16

culture,

17

and see if they stand up.

And then, finally, I don't believe

a place

is

safety

regulation of

for direct

so let us explore these statements further

18

Next slide, please.

19

Safety must lead all other goals --

is a

And I doubt that you

20

very easy statement to make.

21

will find any CEO or CNO or site vice president that

22

would

23

organization has a vision statement, and a high-level

24

goal that states safety is number one.

say

anything

else.

Almost

every

nuclear

So if this is the case, then we'll never

25
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1

have any other problems with our plants.

2

that's not true.

But we know

Although the statement is there, it's how

3

The way senior

4

the statement is applied that counts.

5

management behaves will determine how the organization

6

behaves.

7

a value

8

values must be demonstrated by management.

And it takes more than just a platitude or
statement to

drive an organization.

The

Next slide, please.

9
10

So let's take a look at a few values.

11

Here are some representative values that one might

12

find in a nuclear organization.

13

of

14

believe easy to apply.

15

then we, again, wouldn't have any more plant problems.

these

reasonable,

seem

On the surface, all

and

we

would

probably

But, again, if that's true,

16

Next slide, please.

17

So if high-level goals, platitudes, and

18

values won't by themselves do the trick, what will

19

drive a safety culture?

20

of how a safety culture develops and is maintained,

21

we'd have to take a more global look.

To really get a better view

These are not all the things we'd look at,

22
these

things

that

you

see

up

here

give

a

23

but

24

representative view of what we should look at for

25

safety culture.

Communications, alignment, and the
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1

rest set the stage for potentially a solid safety

2

culture.
There is

Notice there is no magic here.

3
4

nothing but the way people manage an organization and

5

prepare an organization to perform.

6

Next slide, please.

7

So let's start with communication.

8

indicator

9

management

the

to

is

accessible

how

is

culture

safety

of

senior

Does

workforce.

One

10

management attend the daily meetings and provide input

11

to those meetings?

12

employees to ask questions and get answers from these

13

people that set policy and have a higher view of the

14

organization?

Are there multiple forums for

15

Does management go out in the plant and

16

get a first-hand feedback on the message they have

17

been delivering?

18

And

19

forums, to ensure that message is delivered?

Are people aware of the message?

does management

This

20

is

keep trying,

not

an

through multiple

easy

task

for

an

21

organization that has rotating shift work, training

22

cycles,

23

important aspect of developing and maintaining a good

24

safety culture is management's ability to get out and

25

develop a relationship with the workforce.

and

other

things

to

contend

with.

One

NEAL R. GROSS
(2021 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

35

1

Trust

communication

are

3

Going out to the workforce in the work areas gives

4

management an opportunity to exhibit the standards and

5

expectations they talk about through demonstration.

6

This adds emphasis to the message and credibility to

7

the management team.
Management
employee concerns,

must

be

and

necessary

components

9

good

integrity

2

8

to

and

willing

management.

to

address

and not just the ones that deal

10

with safety but all concerns.

That way, when a hard

11

concern does come up that deals with safety or some

12

other contentious issue, the relationship is already

13

developed.

14

an expectation and confidence that the issue will be

15

addressed and resolved.

Communication is practiced, and there is

16

Next slide, please.

17

In every organization there are barriers

18

to communications.

19

the supervisor level and often times at other levels.

20

All

21

message or doesn't communicate well with the group,

22

and that layer is formed.

it

takes

is

These barriers are sometimes at

someone that

doesn't believe

the

23

This can be cultural from years of the

24

same person supervising a group or from promotions

25

within

that

perpetuate

the

same

communication
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Clay layers will prevent the organization

1

problems.

2

from achieving the alignment needed to ensure that the

3

organization has the right view of safety culture.

4

This is important when trying to educate

5

the organization on certain issues, such as reactivity

6

management.

7

people all affect reactivity management.

8

message is not made clear and doesn't get through that

9

clay

layer

chemists,

Mechanists,

and

then

alignment

on

that

a vulnerability

10

achieved,

11

affect safety culture.

plant

service

And if the

that

exists

not

is

issue

could

People have to understand how they can

12

Management has to

13

affect the safety of the plant.

14

verify that that message has been received.

15

and vision of an organization must be understood top

16

to bottom,

17

back.

The goals

and this isn't a case of verbatim repeat

It's a case of understanding.

18

Next slide, please.

19

Continuing with the global look, we can

20

tell a lot about an organization by looking at the

21

self-assessing and benchmarking capability that that

22

plant has done or the utility has done.

23

safety culture requires

24

their organization to see what others are doing.

that a plant

A strong

look outside

Being able to measure yourself against the

25
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helps

an

grow.

organization

You

the

have

1

best

2

opportunity

3

organization, as well as share the best practices that

4

you know.

to bring best

practices

back to

your

An inward approach to plant management can

5
6

create a stagnant or declining organization.

The

7

plant

industry

moves

8

forward.

9

will appear to have a good safety culture, but it

can

be

left

behind

as

the

A good self-assessment organization at least

It's not enough to just go look.

10

takes a little more.

11

You have to act on the information that you bring

12

back.

13

Management, again, has the responsibility

14

to probe the benchmarking effort and find out what's

15

been brought back.

16

then management has the responsibility to drive that

17

change.

18

how much of a positive or a negative effect that

19

change has on the organization.

Given that it's good material,

Effective change management will determine

Without good change management, you can

20

the results will

be bad.

Good change

21

almost bet

22

management can be a whole discussion by itself,

23

we're not going to go forward with that.

24

management is an overall good safety culture aspect

25

and part of what we're talking about here today.

so

But change
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1

Next slide, please.

2

The next

of

component

a strong safety

3

culture I would like to discuss is human performance.

4

Back during the '80s and early '90s, we were trying to

5

improve plant performance, and for the most part we're

6

successful by addressing the material condition of the

7

plants, fixing problems that had plagued the industry

8

for quite a while, and reducing outage duration.
The

9

improved

condition

material

and
The

10

problem resolution could only take us so far.

11

second great step the industry took was to address

12

human performance aspects of plant operation, and I

13

mean the big operation, not the operations group.

14

We realized with much effort that we were

15

not training people to be aware of human performance

16

issues.

17

There

18

activities that set workers up to make errors.

Procedures were not structured correctly.
were

traps

in

maintenance

and

operational

19

By addressing these issues and giving the

20

workers the tools to identify traps, we were able to

21

reduce the human performance error rate and learn from

22

our experiences

23

experiences through the industry.

as we went.

And we

shared those

24

Performance in this area is monitored by

25

several methods that collectively give a picture of
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Management presence in the field

1

human performance.

2

doing

3

precursors

4

tracking errors per number of hours worked are a few

5

of the measures used to map human performance.

--

performing

in

the

observations,

corrective

error

tracking

action

program,

and

6

Overall, by focusing on the results, we

7

get a pretty good picture of human performance and its

8

effect on safety culture.
Next slide, please.

9

Of all the indicators the industry has

10

the industrial safety

11

used over the course of time,

12

indicator has given us the best look of what's going

13

on in

14

indicator of how the standards of an organization are

15

accepted by the workforce.

an

organization.

Industrial

safety

is

an

16

Do people wear their safety equipment? Do

17

they help others in their workgroup remember to wear

18

their protective equipment?

19

aid cases seen as a precursor to greater injuries?

20

Although industrial safety is a small component of

21

safety culture of an organization, it speaks volumes

22

about the internal aspects of the organization.

Are the number of first

23

Before human performance became a focus

24

for the industry, industrial safety was the measure of

25

things to come in plant operations.
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1

Next slide, please.

2

The last component of safety culture I'm
One of my favorite

3

going to discuss is training.

4

leaders in the nuclear industry once told me that if

5

I want to see what my organization and plant will look

6

like in five years, go take a look at training today.

7

Training is the best opportunity we have

8

as an industry to establish the right expectations for

9

performance, to set the right standards for work, to
people

on human

performance

techniques

and

10

train

11

generally establish the right safety culture within

12

the organization.
to be

the

cornerstone of

13

Training has

14

performance at the plant.

15

neglected, the culture of the plant suffers.

16

are many examples of this in the industry.

17

you're familiar with all of them.

If training falters or is
There

I'm sure

Safety culture is dependent on a strong

18

and management must,

once again,

19

training program,

20

observe training to ensure the right standards and

21

expectations are trained on.

22

observe performance in the plant to ensure the lessons

23

are carried forward into the plant.

Then, management must

24

Without this verification step, management

25

does not have a good feel for the safety culture of
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1

the workers or whether there is a declining trend in

2

safety culture issues.

3

Next slide, please.

4

We have discussed some of the components

5

of safety culture and find a common thread throughout.

6

The

7

organization.

8

amorphous concept.

9

pressure from management with a sensitivity of how

10

Safety

management

the

is

thread

common

the
an

best,

at

is,

culture

of

Safety culture requires constant

change affects the organization.

11

We can train on the right things, do all

12

of the observations, and track all of the performance

13

indicators just to have safety culture undermined by

14

poor management focus and performance.

15

fails

16

structure

without

17

promotes

too

18

relationship

19

generally relaxes, safety culture can be affected.

to

communicate,

thought

often
with

the

from

organizational

the

changes

If management

change

to

changes

within,

bargaining

management,

unit,

or

the
just

As a site vice president, I am constantly

20

about

communications

going

out

to

the

21

worried

22

organization, whether we were changing rapidly enough

23

or not changing fast enough.

24

awareness

25

culture can be the result.

Without good management

of the organization,

a declining safety
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1

Next slide, please.

2

We discussed some of the ways that we

3

measure components of safety culture, and I hope by

4

now you can see that there are a lot of measures that

5

give a piecemeal look at the

6

station.

7

several

8

actual state of safety culture but that collectively

9

give us a better look.

safety culture of a

To help round this out,

let me discuss

more that individually do not reflect

10

the

The general plant performance indicators

11

that we all track as an industry,

12

factor,

13

contaminated floor space, give us some more insight

14

into the safety culture of a plant.

forced

15

outage

rate,

such as capacity

chemistry parameters,

Corrective action programs can be sliced

16

and

diced

to

show

the

categories

of

errors,

17

precursors,

18

deficiencies,

19

gives us a better view of the safety culture of the

20

plant.

failures, potential failures, procedure
and the list goes on.

And this all

21

The human performance indicators and how

22

the organization reacts to those human performance

23

indicators

24

surveys

25

approach a supervisor with a safety issue or not gives

give

that

even

reveal

more
to

insight,

us whether

and

certainly

a worker will
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1

us a little more insight.

2

And the external looks from assessments,

3

visitors, INPO evaluations, assist visits with INPO,

4

safety

5

picture to develop even further.

6

the place of management in the plant interacting with

7

the

8

standards

9

practiced for determining the safety culture of the

10

review

and

workers

and

committees,

verifying

and expectations

help

the

But nothing takes

that
has

NRC,

the

the

message

of

and

is

been heard

plant and its management.

11

Next slide, please.

12

Regulation already exists that monitors
Baseline

13

the peripheral aspects of safety culture.

14

inspections monitor the effectiveness of programs on

15

how the

16

oversight process looks at a variety of performance

17

indicators and the trend of programmatic controls.

18

Though

19

certainly monitors the results of safety culture in

20

the organization.

expectations of management

not

a

direct

view

of

are met.

culture,

safety

The

it

21

Every inspection looks at the inputs of

22

the performance indicators to ensure that guidance is

23

followed and that accuracy is maintained.

24

visits from the region,

25

discuss with workers

Management

a tour of the plant,

and management,

give

and

another
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1

broad look at safety culture.

2

observations of the resident inspectors give insight

3

into the safety culture of the plant.

4'

Even the day-to-day

As a licensee, many times the observations

5

from the inspectors gave us a heads-up insight that

6

caused us to redirect the staff to improve safety

7

culture.

8

would it be effective?

What would additional regulation do,

9

and

Next slide, please.

10

I think that safety culture is, thus, best

11

handled

12

management staff.

13

management

14

cultural aspects of an organization.

15

need to be trained differently than the more seasoned

16

employees.

17

aspects on safety culture are best handled through

18

comprehensive change management programs where one

19

size does not fit all.

20

through

the

interaction

of

the

licensee

Flexibility is needed to change

techniques

in

keeping

with

the

other

New employees

Company changes that can create negative

The NRC and Commission should focus on

21

results and the indicators that exist today.

22

should look at the various aspects of the corrective

23

action programs, employee concerns programs, and draw

24

a conclusion about the safety culture of the plant.

25

They

Root causes can give some insight into the
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culture without undermining

the

efforts of

1

safety

2

management

3

generally sets the minimum standard for performance.

4

Once regulation could be --

5

detrimental by leading an organization to that minimum

6

standard.

to change an organization.

Regulation

overregulation could be

7

This is a subjective issue that does not

8

play well in our new, more objective regulations that

9

we're moving towards.
The

10

industry

been

has

effective

in

Performance has shown the

11

managing a very soft issue.

12

improvements.

13

recommendation to the Commission, then my input is to

14

tell

15

culture does not make sense.

If the results of this meeting are a

them that

rulemaking in

16

Thank you.

17

MEMBER APOSTOLAKIS:

18

Dana?

19

MEMBER POWERS:

this

area of

safety

Thank you very much.

Yes, I've got a question,

20

and I have to admit that I'm not sure how to formulate

21

the question.

Okay?

22

MR. DUGGER:

Sure.

23

MEMBER POWERS:

But you began your talk

24

making two important points,

and one is that nearly

25

every institution that I know of,

not just nuclear
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1

powerplants, will assure me in no uncertain terms upon

2

visiting

3

consideration,

4

true,

5

anything.

them

that

safety

and that

is

their

number

that's a lot.

one

If it were

they would shut the thing down and never do
And who is their number one consideration?

6

MR.

7

MEMBER POWERS:

8

then

9

considerations

comes

DUGGER:

down

--

You bet.

is,

And the question, really,
how

does

of safety against

one

balance

the

all of the other

10

demands on the organization to produce something, and

11

what not.

12

bit with you, because of your experience, is something

13

specific, and that specific thing that gets mentioned

14

all the time in connection with safety culture is a

15

questioning attitude.

16

And what I'd like to pursue just a little

And

the

problem

that

I

have

with

a

17

questioning attitude is that it seems to me that if I

18

am an employee of an organization that aspires to a

19

questioning attitude --

20

a trap for me, that if something bad happens to me the

21

bumper sticker

22

management will come back and say,

23

have a questioning attitude."

and I am --

can be right,

that it is simply

you know?

That

the

"Well, you didn't

24

On the other hand, if I stop doing things

25

because I start asking ever and ever deeper questions,
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1

the management comes back and slaps me around the head

2

and says,

"Well, you're not very productive."

3

So could you pursue that a little bit?

I

4

mean, when does a questioning attitude get in the way?

5

And when is it the right thing to do?

6

something that we can only answer after the fact?

7

MR.

DUGGER:

8

attitude is not a tool

9

easily understand.

You
that

Or is it simply

know,

questioning

is something that we

As a young reactor operator or

10

building operator, when I was with the Carolina Power

11

and Light System, it was not something that just came

12

easily to me to question why we did things one way or

13

another or why the material condition existed the way

14

it was.

15

It was something that I had to be trained

16

in,

and

it

was

the

training that

I got

through

17

observation of management that helped me understand

18

what a questioning attitude was.

19

many training sessions and workshops

20

where we discussed the factors of safety culture and

21

how to generate a good workforce and develop a good

22

workforce where questioning attitude really came to

23

play.

24

Nuclear Power Operations.

And it was through
such as this

And many of those were through the Institute of

25

The fact is, or as I see it, that we have
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1

to train our workers on questioning attitude, and we

2

do that by being a senior manager or being a vice

3

president

4

supervisor,

5

coaching and helping people understand where

6

should be asking questions, and training them on that

7

questioning attitude.

sitting

manager

or

in meetings

superintendent
advising

and

and
they

Otherwise, you know, I can ask questions

8
9

general

or

all day.

You know, I can look at a procedure and say,
Why didn't we

why did we write it this way?

10

"Gee,

11

change this word?"

12

you know, through a process to change procedures or

13

change

14

productive,

15

maintain productivity.

words

or
and

And certainly mechanisms exist to,

change

process,

management

does

but
have

that's
a

not

role

to

16

But management also has a role in being

17

able to determine when an issue is something they have

18

to respond to or when they tell the person,

19

good insight.

20

up a procedure

21

corrective action report and go address that.

"That's

Thank you very much," and we'll write
change

document

or we'll

write

a

We should never turn off our employees

22

We should encourage them to

23

from asking questions.

24

ask questions, but we also have a job to do.

25

of the

jobs that we do are time-dependent

And many
in the
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industry.

2

performing

maintenance

3

activities

require

4

groups.

surveillances

running

we're

When

1

activities,

close

of

those

with

other

some

coordination

or

5

So to head off a lot of that questioning

6

attitude that could occur, one of the mechanisms that

7

the industry has developed --

8

nuclear industry --

9

just --

and it's not just the

and certainly we didn't get this

we didn't just make this up, but we observed

10

it through the aviation industry and other places --

11

is the use of very good pre-job briefs that cover all

12

aspects

13

procedures to questions that people have about the

14

procedures, so we can cover all that and get it out of

15

the way.

the

of

job

from

safety

industrial

to

16

And sometimes people believe that those

17

pre-job briefs are too timely and time-consuming and,

18

you know, are way too detailed for the activity that's

19

going to take place.

20

mentoring of the people, and it helps establish the

21

focus

22

standpoint.

of

the

But it helps establish that

And it allows

23

from

organization

a

safety

culture

that individual to raise

24

that question in a non-combative environment before

25

the

activity

takes

place,

so

that

he

has

the
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1

opportunity to get an answer.

2

action documents are generated out of that, procedure

3

changes

4

monitoring or looking at that activity or change based

5

on

6

performed and all of the questions are answered before

7

we get there.

generated out

those pre-job briefs,

8
9

are

If

there's

Many times corrective

of

that,

and then

too

many

activity will be postponed.

mechanisms

the

of

activities

questions,

that

That activity will be

and we'll back up and retrench and take a

10

stopped,

11

look at what that employee is talking about.

12

our best ears and eyes in the plant, so we try to pay

13

attention to them.

14

MEMBER APOSTOLAKIS:

15

MR. DUGGER:

16

MEMBER APOSTOLAKIS:
that

also

They are

I have a question.

Sure.

others

have

You made a strong

17

argument

18

management is really the key to a good safety culture.

19

And I'm willing to go along.

20

MR. DUGGER:

21

MEMBER APOSTOLAXIS:

made

that

senior

Okay.
But

then

I find

22

myself having problems with that.

Your slide 14 with

23

the title "Working on and Improving Safety Culture"

24

says nothing about senior management.

25

that's the key, why didn't you say anything here?

I mean,

if
Why
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1

didn't you put something in your bullets?
I'll go one step beyond that.

And then,

2
3

If this agency accepts your argument, then we know

4

what

5

management at a particular facility does not set the

6

right tone, then things will happen.

a

vulnerability

potential

is.

If

senior

So we know that.

But at the same time, we know that we have

7
8

to stay away from it,

9

regulate management.

that we are not supposed to
So are we finding ourselves,

in the position where we know of a potential

10

then,

11

vulnerability but our hands are tied?
MR.

12

DUGGER:

I think,

first

of

all,

13

addressing the slide that you got exactly the point

14

that I intended from the slide, and you obviously got

15

the fact that I think management is the key to a good

16

safety culture.

17

I think there is many ways to address the management

18

of a station and management of safety culture at a

19

station.

I don't think your hands are tied.

Through

20

my

interactions

with

regional

21

administrators through the various reports that we get

22

through the cross-cutting observations that we get in

23

the reports at individual sites, we see comments about

24

culture, we see comments about human performance.

25

obviously, this is being observed at some level.

So,
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1

And they are drawing these conclusions

2

based on doing what we do, which is to take a hard

3

look at the corrective action program, to take a hard

4

look

5

performed at a station.

at

that

not

they're

if

And

6

analyses

cause

root

the

being

are

particularly

7

comprehensive, or there are activities going on at a

8

utility where they're not being identified and rolled

9

into

their

corrective

program is

action

not

being

that

or

program,

action

timely

in

10

corrective

11

resolving those issues, that shows up in the report

12

also, and we may get some type of finding associated

13

with that.
So I don't think your hands are tied at

14

I think that your --

I think you have all the

15

all.

16

leeway you need today to go forward and regulate the

17

industry and push for better safety culture.
Now,

18

to

this

obviously,

date,

with

has

been

exception

the

pretty

of

a

few

19

successful

20

indicators that the performance of the units has been

21

tremendously improved over the past 10 years.
MEMBER APOSTOLAKIS:

22

On 15, you say that regulation

23

just one last point.

24

is

25

inspector observations.

already

there,

By the way, on 15 --

and

one

of

the

bullets

says
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Yes.

1

MR. DUGGER:

2

MEMBER APOSTOLAKIS:

3

I believe these are

not part of the regulations.
I think that can be true,

MR. DUGGER:

4
5

that we get insight from our resident inspectors that

6

are not

7

input.

8

way.

9

sometimes more often than management, observing in the

10

control room and observing specific activities in the

11

plant, again sometimes more often than management.

regulation-driven,

and that

that

we value

We highly value that input; let me put it that
That these are people that are in the plant

And they provide very good insight.

12
see

is

something

changing

and

they

If

can't

13

they

14

understand

15

expectation that's not being met, and they bring that

16

to management attention, that is real value added to

17

safety culture of a station.

why

it's

changing,

18

MEMBER APOSTOLAKIS:

19

MEMBER ROSEN:

or

they

see

an

Steve?

Let me agree with you, that

20

I think you have --

21

over the years in managing this issue in the main.

22

However, it's not the main that we're worried about.

23

It's the outlier.

24

--

25

outlier.

the industry has been successful

And it's the outlier that we have

is the reason why we're here today, one particular
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But I think you need to think about your

1

One of the ways to do

2

presentation in that sense.

3

that is to look at the same slide 14, which is about,

4

how does an organization measure safety culture?

5

how would we measure it to find the outlier?

6

data would we get to find the outlier?

And
What

We are already getting plant performance

7

We don't get a very clear --

here at the

8

indicators.

9

agency I'm talking about, and particularly I'm talking

10

about ACRS.

11

corrective action categories,

12

visibility of the human performance indicators.

13

those are sort of bold assertions of mine.

We don't see a clear portrayal of the
and we have almost no
So

Can you tell us, just for example, maybe

14

benefit maybe more than

15

for some of my colleagues'

16

mine, because I do see these in some interactions I

17

have with people and organizations in the industry,

18

what

19

important, and that we should maybe monitor in a more

20

direct way than we do now.

21

MR.

human

performance

DUGGER:

indicators

The

you

human

think

are

performance

22

indicators that I think are particularly valuable to

23

me and that I would use at a plant are really the --

24

we monitor errors per number of worker hours, and we

25

look at those errors in various categories.

You know,
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1

sometimes

2

significant error.

they

a failure,

to

lead

and

they're

a

3

But more often than not they're an error

4

that is a precursor to something else, and it's being

5

able to take the information that you get from those

6

precursors errors and being able to roll that back

7

into the organization that --

8

from that.

9

the indicator.

where the benefit lies

It's not just the indicator and monitoring

It just tells you that, you know, you've

10
11

got .15 errors per 10,000 hours work.

12

although that's of some value,

13

help your organization any at all.

14

created

15

information, that counts.

those

So

16

errors,

if

that doesn't really

and what

you're

And, you know,

seeing

you

It's what has
do

a lot

with

of

that

errors,

17

particularly in procedure compliance or people are

18

suddenly

19

something of that nature that is --

20

real plant problem,

21

create a plant problem,

22

monitoring and worth measuring.

making

manipulation

valve

or

does not create a

is a precursor that could

but

then that's something worth

MEMBER ROSEN:

23

errors,

So now in our three-part

24

communication, I've asked you a question, you answered

25

it

by saying errors per number of worker hours,

is

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON. D.C. 20005-3701

www.nealrgross.con

56
1

that correct?

2
3

MR. DUGGER:

Errors per number of worker

hours, that's correct.

4

MEMBER ROSEN:

Now,

that means that we

5

should see that in some way, or the agency should see

6

it and report to the ACRS when we ask about how a

7

plant is doing, but we don't.

8

useful thing to think about.

9
10

I think that's just a

MEMBER APOSTOLAKIS:
burning questions?

MR. DUGGER:

12

MEMBER APOSTOLAKIS:
Dr. Murley.

14

want to go over --

15
16

The next speaker is
Do you

okay.

No.

There are far too many

slides there, and I'll just go through -MEMBER APOSTOLAKIS:

So what qualifies you

to be here?

19

(Laughter.)

20

DR. MURLEY:

21

(Laughter.)

22

MEMBER ROSEN:

23

Thank you.

Tom, you have a lot of slides.

DR. MURLEY:

17
18

Any other

Thank you very much, Mr. Dugger.

11

13

Okay.

I have lots of free time.

We question your judgment

to spend your free time here.

24

(Laughter.)

25

DR. MURLEY:

For those who don't know my
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1

background, I retired from the NRC staff in 1994.

2

was Regional Administrator in Region I from 1983 to

3

1987, and that's where I formed a lot of my original

4

ideas about --

5

but that's what it turned out to be.

6

I

it wasn't called safety culture then,

And then,

from 1987 until

1994,

I was

7

Director of Nuclear Reactor Regulation, worked closely

8

with Ashok at that time.
I'd like to start with --

9

I have thought

10

deeply about this issue for many years,

11

share my thoughts and how they arrived.

12

and so I'll

As Ashok Thadani said, the INSAG, the IAEA

13

expert panel,

14

they didn't really define it or talk about it very

15

much.

16

Herb Kouts was there.

17

Kouts was

18

Herb, what did you mean by "safety culture"?

19

he was on the INSAG at that time.

in 1986 mentioned safety culture, but

And I was at an IAEA conference in 1988, and

talking,

I was in the audience.

Herb

and some Russian members asked
Because

20

And Herb said,

21

he turned to me and said,

22

And I hadn't really put my thoughts together, so that

23

got me to think about and put my thoughts together.

24

And in the next year, 1989, was the first regulatory

25

information conference.

"I don't know."

And then

"Tom, what do you think?"
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1

And I led off the conference with a paper

2

titled "Developing a Safety Culture," and that's the

3

first time I know of that anything was written on

4

just,

5

What are some attributes?

6

from my experience as a regional

7

Region I.

what

9

And it stemmed, as I said,

And there's one

8

What does it mean?

is safety culture?

administrator in

interesting chart

from

that talk that I gave that I thought I would mention
I call it the Plant A/Plant B comparison, and

10

to you.

11

it became moderately famous among the staff about --

12

because

13

different cultures?

14

plant-specific simulators weren't required, and some

15

utilities didn't have them.

it

illustrated,

what

do

we

And at the time,

mean

by

two

for example,

And there's a lot of attributes on Plant B

16

And,

17

that we saw every day at plants in that era.

18

likewise, we saw attributes of Plant A, and they were

19

very mixed.

20

was most of these plants meet NRC's regulations, still

21

do probably, except for the simulator.

And the point I made at the conference

And the point I wanted to make was that

22

That's self-evident.

23

they're not equally safe.

24

didn't know how to quantify it.

25

to do.

We

We didn't know what

But this started the dialogue about how one
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1

should look at safety, and particularly the regional

2

inspection

3

interesting.

4

about this concept.

staff

5

found

this

chart

to

be

very

I went to each of the regions and talked

Okay.

That

was

The

1989.

nuclear

6

industry was not very comfortable with that concept

7

back then.

8

was just now in his discussion, but they weren't.

9

the

I wish they were as enlightened as Chuck

Commission,

in

fact,

was

not

And

easy with that

and at a Commission meeting the staff was

10

concept,

11

told in so many words, "Don't use that concept."

12

fact, I was told, "Don't even use that language."

13

So

safety

culture

then

went

It wasn't in our regulations.

by

In

the

14

wayside.

15

need

16

attributes that were on these Plant A/Plant B kind of

17

things,

18

regulations at the time.

it.

but

within

The

19

--

did

We

we

the

looked

context

at

of

IAEA continued with

We didn't

many

of

the

the

current

their

effort.

20

They put out a number of booklets on developing safety

21

culture.

22

out safety culture in nuclear installations.

23

forests have been developed or lost to writing about

24

safety culture now.

The Swiss Regulatory Agency, in 1997, put
Whole

And even INPO has reports that touch on

25
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And I was very pleased to see that at

1

safety culture.

2

the December 2002 INPO CEO conference Chairman Meserve

3

talked about safety culture in an NRC perspective.

4

at

5

graveyard of forbidden lexicon in this country, and

6

oh, be still my heart.

long

safety

last,

culture

back

is

7

(Laughter.)

8

I am pleased to hear that.

9

The

way

I got

back

into

from

this

So
the

topic,

10

George, was that the Nuclear Energy Agency in Paris,

11

OECD,

12

activities,

13

represents NRC.

has

a

committee

on

nuclear

which I'm sure you know.

regulatory
Sam Collins

But there are senior regulators from all

14

And in 1998, I was asked

15

agencies of OECD countries.

16

to be the facilitator of a report, a task group, and

17

write

18

culture

19

today.

a

report
issues.

on

regulatory

approach

And that's what

I'll

to

safety

talk about

And you've got the pamphlets in front of

20

There's two of them.

The first one was the role

21

you.

22

of the nuclear regulator in promoting and evaluating

23

safety culture, and the second one was, what happens

24

if you don't have a good safety culture?
Steve's point about the outlier,

25

you're
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1

exactly right.

If we could go by averages,

2

would be fine.

But it's the outlier that can cause

3

accidents in this country.

4

things

The ideas in these booklets are from many

5

people in the task group.

They're not only my ideas.

6

I wrote the pamphlets, and I agree with them, but it

7

was approved by the full CNRA and it is,

8

Nuclear Energy Agency publication.

9

for NEA or CNRA.

in fact, a

And I don't speak

The reports speak for themselves.

10

CNRA members were generally agreed that

11

regulators could not regulate safety culture directly.

12

In other words, that was a premise of writing these

13

reports, what was behind it.

14

Ashok has mentioned license condition 36

15

in the UK.

I've looked at that.

16

people,

17

safety culture.

I've talked with

and it's really just a small,

18

tiny part of

Main themes in the reports are,
four.

I would

19

say,

20

for safety.

21

safety culture?

How can a regulator promote good

22

safety culture?

These, by the way, are written for

23

the regulator.

24
25

One is that safety culture is essential
Second theme is, how can you promote good

I think anybody can find them useful to
read,

but

they're aimed at the regulators of OECD
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And in that sense, they're unique.

Most

1

countries.

2

of the other reports you find on safety culture are,

3

what are the attributes, and how can you develop those

4

attributes?

This is different.

5

A third theme is, how can a regulator look

6

for signs of a weak safety culture and the signs of

7

declining performance that flow from a weak safety

8

culture?

9

appropriate regulatory actions to take to intervene

10

before declining safety culture leads to actual safety

11

problems?

And then,

what are

reports.
I'll zip through a few slides, George, and

14
15

a theme is,

So that's the background, then, of these

12
13

finally,

then I'll --

That's fine.

16

MEMBER APOSTOLAKIS:

17

DR. MURLEY:

18

We know now that a good safety culture is
for overall

--

stop and ask questions.

nuclear

safety.

I suppose

19

essential

20

there's still some debate about that, I don't know,

21

but I'm very encouraged to hear my colleagues here at

22

the

23

importance.

table

talk

about

the

recognition

of

the

24

The regulator has a role to play in all of

25

this, because the relationship between the regulator
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1

and the operator can influence an operator safety

2

culture

3

dwell on that.

4

safety regulator has to have its own safety culture.

5

Imagine that.

either positively or negatively.

I won't

It is discussed in the report.

The

6

NRC has no other job but to be worried

7

about safety, and yet it's nonetheless important that

8

NRC have a good safety culture.

9

That

10

is,

And it's not a given.
if that's the

it's not all that matters,

case.
Regulatory body should set a good example

11

Technically competent, high

12

in its own performance.

13

safety

14

operators in a professional manner.

15

are essential,

16

regulator is going to hold an operating company,

17

utility, to high standards, they've got to exhibit at

18

least these minimum standards themselves.

standards,

good

judgment,

it seems to me.

and

deal

If that --

with
those

If the NRC or any
a

And here again, we list some attributes of

19

Other people can speak better

20

a good safety culture.

21

about these than I can, I'm sure, but I think they are

22

generally accepted now.

23

most reports I read, talk about some combination of

24

these attributes.

25

them in there as well.

Most pamphlets that I read,

And Mr. Dugger's slides had many of
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But I

1

do agree with you,

Mr.

Chairman,

2

that it's --

even though you can write the attributes

3

down, it's not easy to go in and look and say yes or

4

no.

5

there was not --

6

really regulate safety culture, because it's so --

7

do

8

agency would have to be so intrusive that they would

9

almost take over operation of the plant.

And that's why I think at the end of the day

it

even

there was no consensus that one can

approximately

correctly,

to

a regulatory

10

That's my view, I think, and that's why if

11

we could regulate safety culture I would like to do

12

it.

But I don't think it's practical.

13

So a large part of these booklets has to

14

do with --

15

regulator?

16

for signs, and there's whole pages in here discussing,

17

what are some signs of possible weaknesses in safety

18

culture?

19

if you can't do that, what can you do as a

And there are many things.

You can look

This is the model that these pamphlets are

20

based on.

Namely,

21

exists,

22

performance, and that, in turn, will lead to safety

23

problems.

24

boxes indicate, but you can intervene at either stage

25

here.

then

that

that
will

if a weak safety culture
lead

to

declining

safety

And that it's not as clean-cut as these
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1
2

And it depends, really, on the philosophy
of the--

3
4

MEMBER APOSTOLAKIS:
--

you said "either stage."

5
6

DR.

MURLEY:

You

can intervene either

here, George, or --

7

MEMBER APOSTOLAKIS:

8

DR. MURLEY:

9

Which stage is that

Oh, okay.

And that means you have to

look for signs of safety culture.

10

MEMBER APOSTOLAKIS:

11

DR. MURLEY:

Yes.

Or you can wait until that

12

manifests itself in declining performance.

13

easier to recognize.

14

MEMBER APOSTOLAKIS:

15

DR. MURLEY:

These are

Right.

That chart shows regulatory

16

intervention at this latter stage, but it can be done

17

at either stage.

18

might go about that.

19

And it --

MEMBER POWERS:

the books discuss how one

Don't we do it the other

20

way around?

That when we see either safety problems,

21

an event occurs, or we get some massive information

22

about declining performance, many events occur, small

23

events occur.

24

DR. MURLEY:

Right.

25

MEMBER POWERS:

But then we conclude there

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

66
1

must be a weak safety culture?

2

DR. MURLEY:

That's usually how it works,

3

yes.

But it doesn't have to work that way.

4

look --

5

details,

6

programs.

7

sloppiness.

8

and then try to put them together, and you don't have

9

to wait for events, even small issue events.

again,

but

I don't want to go into all of the

you

can

look

and

find

weak

ALARA

Postings around the plant aren't very good,

10
11

One can

You can look for those kinds of things

Now,

I recognize that's tricky.

That

makes the regulator very intrusive, but you can do it.

12

MEMBER POWERS:

No, I don't think you can.

13

I mean, if I come in and I say,

14

I, as an observer, find is weak"

15

DR. MURLEY:

16

MEMBER POWERS:

"Find something that
--

Yes.
--

and there's no tech

17

spec or condition of operation I can write up against,

18

I can't say anything about it.

19

MEMBER SIEBER:

20

MEMBER

21

POWERS:

I

have

to

find

something --

22

DR. MURLEY:

23

MEMBER

24

No, you can't.

Yes.

POWERS:

--

you

could write

up

against.

25

DR. MURLEY:

Yes.
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1
2

MEMBER

POWERS:

And

if

I can't

find

anything, there is --

MEMBER APOSTOLAKIS: Evidently, that' s not

3

We were told yesterday at --

4

the way it works, Dana.

5

Tuesday that --

6

that the regional staff can bring up issues that are

7

not necessarily in the regulations, and the utilities

8

are usually very --

want to.

I can bring up anything I

I can't write it up.
MEMBER APOSTOLAKIS:

11

12

always responsive.

MEMBER POWERS:

9
10

and I think Mr. Dugger confirmed it,

And they can write it

up.

13

DR.

MURLEY:

That's true.

Maybe

some

14

people in this room might recall my days as a regional

15

administrator, but I didn't feel --

16

MEMBER APOSTOLAKIS:

17

DR. MURLEY:

18

MEMBER APOSTOLAKIS:

19

--

particularly constrained.

DR. MURLEY:

21

MEMBER APOSTOLAKIS:

22

DR.

Yes.

MURLEY:

They do write it up.

You can take

enforcement

action.
MEMBER POWERS:

24
25

We have letters that

they do write it up.

20

23

No.

the

ROP.

All

those

That's the whole thrust of

Level

4

findings

are

now
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1

disappearing.

2

MEMBER APOSTOLAKIS:

There is a lot going

3

on with the first column of the ROP that we were not

4

aware of, a lot,

and we --

5

MEMBER POWERS:

6

MEMBER APOSTOLAKIS:

7

MEMBER POWERS:

8

we been to?

9

that say,

--

we will, yes.

But how many regions have

How many inspectors have we talked to

"I'm curious about this.

10

this.

11

find

12

doesn't make the ROP"?

I'm bothered by

But I can't write anything up because I can't
a regulation

MEMBER

13
14

message we got

15

changed.

to write

it

up against,

APOSTOLAKIS:

the other day.

That
Maybe

was

or

it

not

a

things have

I don't know.
MEMBER POWERS:

16
17

We can discuss it later.

But it's the message we've

consistently gotten from now four regions.

18

MEMBER APOSTOLAKIS:

19

MEMBER POWERS:

Not from Region I.

This is a recent visit to

We've been to Region I before, and we got

20

Region I.

21

an earful.

22

day, and I got more than an earful on this.

23

I taught a class in Region I the other

MEMBER SIEBER:

24

the line of Dana's otherwise.

25

up

in your

report,

My experience is more on
When things are written

they're based

on a regulatory
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1

requirement.

2

MEMBER APOSTOLAKIS:

3

MEMBER

4

SIEBER:

Yes.
On

the

other

hand,

briefings can be further afield.

5

MEMBER APOSTOLAKIS:
could take

a correction

--

6

requirement

7

corrective action now?

8

the same thing should not happen a year from now?

9

don't know that there is a regulation, and yet I have

10

six letters here to the vice presidents that point

11

that out.

12

that we

Is there a regulatory

It has to be effective,

So things have changed,

13

People do write up things that --

14

getting away from --

15

a
and
I

it seems to me.

but I think we're

we are interrupting Tom too much.

MEMBER ROSEN:

I want to interrupt to ask

16

you a question about this slide, because to me it's --

17

the way you've portrayed it is simply not good enough.

18

The endeavor we are engaged in here, the safety of --

19

the

20

assurance thereof, seems to me not adequately served

21

to

22

regulatory

intervention.

23

quickly

the question

24

culture.

public's

allow

25

to

health

declining

and

safety,

safety

and

reasonable

performance
So

that

leads

of detecting

MEMBER APOSTOLAKIS:

before
me

weak

a

very

safety

I think, Steve --
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And that declining safety

MEMBER ROSEN:

1
2

performance is a slippery slope whose slope you don't

3

know.

4

therefore,

5

intervene based on a weak safety culture, before the

6

signs of declining safety performance are evident to

7

everyone.

It can be much steeper than you think.

And,

I'm over on the left-hand side trying to

8

And I think you said it could be done.

9

It's hard, you said, but some things that are hard are

10

worth doing.
DR. MURLEY:

11

I didn't want to get into it,

12

because it's --

13

earlier

14

indicate they may be a weak safety culture.

15

have to refer you to the pamphlet,

16

acknowledge that, Steve, that there is the possibility

17

of regulatory intervention early.

18

the regulator wants to do.

when

but one can take regulatory actions

you've

got

MEMBER APOSTOLAKIS:

19

conditions

change

that

Again, I

because it does

It depends on what

Your previous slide,
But I think you

20

Tom, was really very interesting.

21

need to massage your words a little bit.

22

back to the previous slide.

Let's go

Yes.

23

DR. MURLEY:

24

MEMBER APOSTOLAKIS:

For example, in the

25

first box, weak safety culture.

I mean, you are not
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1

really --

you don't mean the whole culture.

You are

2

identifying weak safety culture attributes.

I mean,

3

no licensee would be, you know, bad at everything.

4

mean, that would be an extreme case.

5

But

you

can

identify,

like

you

I

said

6

earlier, ALARA and other things that you pointed out.

7

And declining safety performance, yes, is really a red

8

flag for us.

9

familiar you are with the action matrix of the revised

I would say if

--

I don't know how

10

oversight process.

11

left, the licensee response column.

12

This really you have to be on the

CHAIRMAN BONACA:
70

--

13

declined

it

14

implication of a trend --

But this doesn't say

says declining.

15

MEMBER APOSTOLAKIS:

16

CHAIRMAN BONACA:

--

So there is an

Yes.
and some intervention

17

somewhere in that trend.

18

at a level where you cannot perceive any decline in

19

safety performance, and you want to intervene, I think

20

it's an impossibility.

21

enough indication to even see it.

22

So

It means that you don't have

I think you have to take

23

know, is not really --

24

way I see it from --

25

So, I mean, if you are still

it

--

you

there is a continuum there, the

MEMBER APOSTOLAKIS:

And also, we have to
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1

understand better what regulatory intervention is --

2
3

DR. MURLEY:

Keep in mind, I wrote this

for an international --

4

MEMBER APOSTOLAKIS:

5

DR. MURLEY:

6

MEMBER APOSTOLAKIS:

7

DR. MURLEY:

8

--

group.
--

appreciate that.

And they don't have the same

system as NRC does.

9

MEMBER APOSTOLAKIS:

10

DR. MURLEY:

11

MEMBER APOSTOLAKIS:

12

DR.

13

Yes, I --

That's right.

By far.

MURLEY:

And

I know.
O

these are kind of

generic terms.

14

MEMBER APOSTOLAKIS:

15

DR. MURLEY:

16

Well, I'll move on, and briefly the --

Yes, yes.

To illustrate the concept.
it

17

talks

18

regulator can do.

19

deteriorating performance.

20

be?

21

describe

22

performance in each of these areas that a regulator

23

can look for.

about

safety

It

specific

assessments

that

a

talks about early signs of
Now you ask, what can they

And there's whole pages

24
25

periodic

in these books

examples

And not only was

of

that

deteriorating

I a former regulator

writing this,

but there were many,
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Sam Collins I

1

experienced people on this task force.

2

mentioned.

3

people from the UK, from France, from Sweden, Germany,

4

so it had a lot of good, thoughtful input to it.

And

Roy Zimmerman was on it for a time.

I guess I'm struggling a

MEMBER POWERS:

5

list,

and I look at

risk-dominant accidents,

and I don't see

I look at that

6

little bit.

7

dominant --

8

much of a relationship between the two.
DR. MURLEY:

9

That is,

Well, there are.

have to be pegged to

safety and regulatory

10

these

11

requirements.

12

foundation, and that foundation has to be safety.

they have to have a legal

On this one chart,

13
14

I mean,

I don't have room,

Dana, to go into --

I'm sure of that.

Well,

MEMBER POWERS:

15
16

But what I'm asking you is suppose my documentation

17

was abysmal,

18

design basis for fire protection.

19

--

20

incidence of fire at a plant.

it's

not

like it

evident

typically is

to

DR. MURLEY:

21

me

on the

--

their

That doesn't affect
that

that

It may not.

affects

the

And I don't

22

think you would take any single item like that by

23

itself.

24

areas --

25

look for a whole sign of attributes in the operations

But you would look at every one of these
the idea is you would --

the inspector would
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1

area --

2

each one of these items has a whole list of specific

3

examples -- valve misalignments, electrical/mechanical

4

system misalignments.

I mean, just to give you --

in the reports,

5

And what an inspector does is look for

6

instances of this, and then they put it all together.

7

I don't know, have any of you ever heard of SALP?

8

MEMBER POWERS:

9

(Laughter.)

10
11

Yes.

But usually with some derogatory adjective
right before it.

12

(Laughter.)

13

DR. MURLEY:

14

(Laughter.)

15

MEMBER APOSTOLAKIS:

It's a cromagnum concept.

Isn't that, though,

16

an important dimension to this that perhaps we are not

17

emphasizing enough?

18

errors in operations or in procedures, or whatever.

I mean,

19

DR. MURLEY:

20

MEMBER APOSTOLAKIS:

we will

always

find

Sure.
I'm really interested

21

in whether these are systematic and they are, in fact,

22

a cause for common failures --

common cause failures.

23

I mean,

be

24

because --

25

that

really

DR. MURLEY:

should

the

driver

here,

Yes.
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1

MEMBER APOSTOLAKIS:

--

it's

the

same

2

thing with the list of causes that Ashok put up there.

3

Yes, I mean, I can look at particular human action and

4

find the causes and say it was this and that, and that

5

--

6

has the same cause,

7

really the dependencies

8

things that give them importance, not the fact that

9

you have individual lapses in judgment.

but what really worries me is that if the next one

and the next one,

I mean,

it' s

that are created by these

10

And this is not really emphasized enough

11

in the documents that I have seen, not just the NEA,

12

but in general this aspect of potential common cause

13

failures.

14

implied by what you are saying?

What

is

your view on that?

DR. MURLEY:

15

Or is it

It is partly implied, George,

16

but

I don't think enough careful thought has been

17

given to the particular vulnerabilities to common mode

18

failure that --

19

the granddaddy of all common mode problems in a plant,

20

because it cuts across

21

look at what happened at Chernobyl.

22

to my mind, a poor safety culture is

--

I mean,

just go back and

I thought it was very insightful for INSAG

23

to use the term "safety culture," but it --

24

that's the thing that caused people to run the test in

25

the first place, to keep running the test or planning

because
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to shut off ECC

1

the test when they shouldn't have,

2

systems.

3

was the attitude of the people

4

allowed them to do that, which was safety culture.

What is the common theme to that?

And it

at the plant that

5

But other than that, I don't know that a

6

lot of regulatory inspection thought has been given to

7

focusing particularly on common mode --

9

Ashok, you want to

MEMBER APOSTOLAKIS:

8

comment on this?
MR. THADANI:

10

I

Just a brief comment.

11

think I completely agree with the point you're making.

12

In

13

concerned about.

14

and if we get back into this area --

15

for Research now -- was can we -- valve misalignments,

16

or whatever.

end,

the

that's

really

what

you

ought

to

be

What we were trying to search for,
and I'm speaking

Pick some examples.
Are they

17

Can we point to the causes?

18

coming from improper maintenance of components, if you

19

will?

20

looking at and move it up to say, "Well, perhaps the

21

issue is maintenance training."

22

MEMBER APOSTOLAKIS:

23

MR. THADANI:

Can you integrate the information that you are

That's right.

And that's what you're after

It's not the individual problem.

It's

24

in the end.

25

the collective impact of those problems on what could
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1

go wrong down the road.

2

MEMBER APOSTOLAKIS:

3

MR. THADANI:

Yes.

And that's really --

4

personally think that we have --

5

--

6

some

7

analyzed,

8

important in terms of safety.

9

thing to training of operators,

and I

"we," again Research

has not done a very good job of articulating how

objective

information

could

be

collected,

and translated into what could really be
You can apply that same
if you go to root

10

causes and move up and integrate that information.

11

And that's really the area that at one point we were

12

interested in pursuing.

13

MEMBER APOSTOLAKIS:

And my point

--

I

14

know that you guys believe that, but my point was that

15

in the

16

emphasized enough, that you are not really looking for

17

an individual error.

18

whether there is a systematic problem.

literature

on safety

culture,

this

is

not

You are really trying to see

19

MR. THADANI:

Yes.

20

MEMBER APOSTOLAKIS:

Which, of course, is

21

consistent with what Mr. Dugger told us about senior

22

management, and so on, because they set the tone.

23

Okay, Tom.

24

DR. MURLEY:

25

I will close, Mr. Chairman,

with just these thoughts, then.

It's very difficult
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1

and, in fact, the conclusion of the CNRA, when they

2

--

3

it, was that you can --

4

safety culture as an entity like

5

doesn't mean that regulators are helpless.

6

MEMBER APOSTOLAKIS:

7

DR. MURLEY:

when we wrote this report and when they approved
a regulator cannot regulate

can do, and these are some

9

graduated approach.

inspection

signs,

11

things.

12

plant management.

Right.

what was proposed was a

--

You do

where you start to get

--

resident

inspectors

You do special surveillances.

13

And here,

Dana,

Regional

But that

There are many things they

8

10

that.

telling you
You meet with

you can go beyond the

management

regulations.

15

think probably always

16

"You've got a problem in your radiological control

17

program.

18

all the time, you know,

is not

Do you know that?"

I

inhibited in saying,

And those things happen

and --

19

MEMBER POWERS:

20

DR. MURLEY:
sometimes

frequently

--

14

Yes, sure they do.

You meet with top corporate

21

management,

meet

22

Directors,

23

action.

24

enough time to go into all of those, but I think I've

25

given a flavor --

and sometimes have

with

the

to take

Board

of

enforcement

So there are things that can be done, not
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1
2

MEMBER APOSTOLAKIS:

No,

that's

fine.

That's fine.

3

Okay.

Any questions for Tom?

And we'll

4

come back to these issues, I'm sure, at the end of the

5

panel.

6
7

Okay, great.

Thank you very much.

I will

thank the first three speakers.

8

We'll take a break now until 10:30.

9

(Whereupon,

the

proceedings

in

the

10

foregoing matter went off the record at

11

10:14 a.m. and went back on the record at

12

10:32 a.m.)

13

MEMBER APOSTOLAKIS:

14

The next speaker is Mr. Howard Whitcomb?

15

MR. WHITCOMB:

16

MEMBER APOSTOLAKIS:

17

Back into session.

Yes.
Please

say a few

words about why you're here, and then proceed.

18

MR. WHITCOMB:

Mr. Chairman, and members

19

of the committee,

20

share

21

culture.

22

county of residence of the Davis-Besse facility.

my comments

thank you for the opportunity to
on the

understanding of

safety

I'm a resident of Ottawa County, Ohio, the

23

I suspect I'm here today because of my

24

interest in the matters of safety culture.

25

Mr.

William

Keisler

of

the

Nuclear

I've asked
Maintenance
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Consultants

to

Corporation

share

his

1

Integration

2

experiences with the committee this morning.

3

this information in hopes that you find it helpful in

4

framing anything that's necessary towards the future.

5

Before I suggest the characteristics of an

We offer

6

appropriate safety culture,

7

step back and look at where the industry has been.

8

The concept that an appropriate safety culture is a

9

necessary

10

ingredient

for

I would like to take a

the

safe

operation of a

nuclear facility is not new.

11

Safety

culture

and

its

contribution

12

towards the effective material condition management of

13

a nuclear plant has been known for over two decades.

14

It has its origins all the way back to Three Mile

15

Island.

16

reactor vessel head at Davis-Besse in February of 2002

17

is the most recent reminder of the safety and economic

18

consequence

19

commitment to the safe operation of a nuclear reactor.

20

The discovery of

resulting

from

In this case,

the

a

seriously

lack

of

corroded

genuine

the irreparable damage to

21

the reactor vessel head was the result of a deliberate

22

refusal to perform routine inspection and maintenance

23

on a critical reactor pressure vessel component.

24

is not the first time that the failure to perform

25

requisite maintenance on plant equipment has occurred

This
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1

at the Davis-Besse nuclear plant.
The types of problems recently identified

2
3

in

determining

4

nuclear

5

competence

6

reactor vessel head is only a symptom of the problem.

7

Subsequent to the loss of the main and

8

auxiliary feedwater event at the Davis-Besse plant in

9

1985,

plant

the

root

result

cause at

from

and management

a

the Davis-Besse

lack

of

integrity.

technical
A

degraded

the Nuclear Regulatory Commission promulgated
findings and conclusions

10

its

11

occurred in NUREG-1154.

12

Specifically,

the

as

to why the

NRC's

event

investigation

13

concluded that the underlying causes of

14

were, one, a lack of attention to detail in the care

15

of plant equipment.
Two,

16

a

history

of

the event

performing

17

troubleshooting maintenance and testing of equipment

18

and of evaluating operating experience relating to

19

equipment in a superficial manner.

20

the root causes of the problem were not always found

21

and corrected.

And as a result,

22

Three, the engineering design and analysis

23

effort to address equipment problems was frequently

24

either

25

finally, the equipment problems were not aggressively

not

utilized or

was

not

effective.

And,
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1

addressed and resolved.

2

With respect to specific characteristics
an

appropriate

safety

culture,

3

of

4

following.

5

mandates

6

regimen for all plant equipment,

7

safety classification.

8
9

I

offer

the

Number one, an appropriate safety culture

the existence of a proactive

maintenance

regardless of its

Two, an appropriate safety culture exists
when employees

10

affecting

the

11

equipment

will

12

resolved.

are

material
be

Three,

13

that

confident

condition

expeditiously

an

appropriate

their
of

concerns

the

plant

addressed

safety

and

culture

14

exists when employees who raise legitimate equipment

15

concerns

16

those concerns.

receive positive

recognition

for

raising

Four, an appropriate safety culture exists

17
18

when equipment

19

facets of plant management.

20

issues

Lastly,

an

are

timely reviewed by all

appropriate

safety

culture

21

exists when plant economics does not indiscriminately

22

interfere

23

corrective action.

24
25

with

With

a

decision

respect

to

to

perform

why

immediate

some

nuclear

facilities perform better than others, Commissioner
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1

Zech of the NRC,

in the March-April 1988 issue of

2

Nuclear Industry, stated that,

3

it is what I call leadership involvement --

4

involvement,

5

understanding of quality."

with

an

"If there is one key,
leadership

on

emphasis

and

real

6

How far down the organization does the

7

chief executive officer look to find out why his plant

8

isn't operating as well as it should?

9

operators,

to

the

maintenance

communications

is

Through the

people,
so

to

the

important.

10

technicians,

11

Standardization is important, if the industry is going

12

to survive in our country.

13

to

I submit

you,

gentlemen,

that

the

14

necessary ingredients to achieve a desirable safety

15

culture

16

integrity, technical competence, personal reliability,

17

and two-way communications.

include

18

management

leadership,

personal

Mr. Keisler will provide more detail as to

19

the attributes that are necessary.

20

Thank you.

21

MR. KEISLER:

Culture is not a soft issue

22

in reactor and public safety.

23

factor.

24

lower

25

personnel behaviors.

It is the most dominant

Just as radiological material decays to a
energy,

the

same

is

true

of

organization
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1

Organization half-life is a characteristic

2

that becomes visible when it is ignored.

3

half-life

4

material condition degradation if actual reactor and

5

public safety are to be achieved.

must

be

proactively

Organization

managed

to

prevent

6

The management of organization half-life

7

was first advanced by Mr. Ollie Bradham at the V.C.

8

Summer Nuclear Plant.

9

confirms

that

Davis-Besse illustrates and

organization

half-life

is

the

10

disintegration factor in reactor and public safety

11

that is presently unmonitored.
The lack of safety culture at a nuclear

12
13

plant does not mean there is no culture.

At Davis-

14

Besse,

15

perform requisite maintenance.

16

today, the Davis-Besse culture has sustained through

17

three management regimes.

18

years

19

Davis-Besse

20

unacceptable

21

plant's established margin of safety.

that culture is one of systemic refusal to

since

commencing
nuclear

Retrospective from

Approximately every eight
commercial

powerplant

equipment

challenge

operations,
has
to

yielded
the

the
an

nuclear

22

The common denominator in each of these

23

eight-year half-life periods is the recurring failure

24

of regulatory oversight to recognize the degrading

25

culture prior to the equipment challenge of the margin
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regulatory

That

safety.

failure

1

of

2

complacency, nor laxity, nor nuance.

is

not

by

3

Davis-Besse has a distinctive organization

4

half-life regarding reactor and public safety that

5

must not be ignored.

6

towards risk-based management, the culture at Davis-

7

Besse was inappropriately not factored.

8

at Davis-BesBe,

9

inspection

as

As the nuclear industry postured

embracing superficial
as

well

the

systematic

The culture
analysis and
refusal

to

10

perform maintenance, has always been incompatible with

11

the risk-based management strategies.
The hole in the reactor vessel head, or

12

to

it,

was

inevitable,

and the

13

something similar

14

occurrence was anticipated, if not even predicted, as

15

early as 1988.

16

deviated from its ethical foundations.

Since 1988, the nuclear industry has

Risk-based management is sound science; I

17

But risk-based management requires a much

18

support it.

19

higher degree of organizational self-discipline than

20

other more prescriptive strategies.

21

risk-based management has truly been misapplied in

22

some applications. Risk-based management can stratify

23

maintenance

24

management cannot eliminate maintenance.

priorities.

The science of

However,

risk-based

This fallacy is being articulated from the

25
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1

highest levels of the nuclear industry.

2

s0 nuanced in the perceptions.

3

contrary to nuclear industry experience.

the

The articulations are

the

nuclear

show

interactive

failure

and

non-safety

related

events

pinnacle

The

4

years

in

5

industry

over

6

between

safety-related

7

equipment.

8

allowed to run to failure, not enough lightbulbs.

9

hole in

10

Nothing

in

not

This is

a nuclear

plant

should

The

the reactor vessel head at Davis-Besse is

indicator.

It

be

an

is not simply a statistical outlier.

The premise of operating some equipment by

11

unacceptable

in

lieu of

12

a run-to-failure premise is

13

proactive maintenance where there is a lack of safety

14

culture,

15

to-failure mentality affects the managing organization

16

and

17

structure system and components.

impacts

and

safety-related

Erosion and

18

The run-

or the culture is those refusals.

corrosion

quality-related

are

known to be
Just as

19

functions of how a nuclear plant is managed.

20

the

21

destructively

22

level of examination needs to be performed regarding

23

the historical culture of this licensee.

Davis-Besse

examined

counterintuitive

as

vessel

for the

head

industry,

determinations

NuMIC' s

24
25

reactor

to

how

risk-based

is
the

being
same

are
management
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1

strategies have been implemented to date.

Material

2

condition control --

3

byproduct of organization culture management, more so

4

than simply systematic maintenance

when that becomes the focus as a

While human emotion cannot will a pressure

5
6

vessel's integrity to retain pressure,

7

human emotion dictates human action.

8

a

9

material condition.

time-related process

continual,

Degradation always

10

the fact is

Degradation is
that

challenges

that humans

demands

11

perform some actions upon the systems, structures, and

12

components in a timely manner, at a nuclear plant that

13

time constants and material condition degradation are

14

generally longer than inherent organization half-life,

15

creating an impact.
The attributes data of safety culture are

16
17

identifiable and quantifiable.

18

basis

19

influence upon the material conditions of the plant,

20

then there become cause and effect scenarios between

21

human

22

components.

that

human

behaviors

There

23

in

the

performance

and

was
late

That's premised on the
being

structures,

a

'80s

systems,

deal

good

with

dominant

the

of

work

senior

and

done

nuclear

24

privately

25

executives at some of the top-performing plants in

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

88
country.

And

at

time

that

I was

a senior

1

this

2

consultant at the Davis-BeBe facility.

3

20 years in ASME Section 11 activities, in repairs and

4

replacements, pressure testing, welding.
In fact,

5

Also, I spent

I was the initial chairman of
So I have

6

ASME l'8 working group on replacements.

7

been somewhat involved in the regulatory process over

8

the years, and even the culture changes that occurred

9

within those code-making bodies.
From our work, number one, nuclear safety

10
is

an integration of

moral

and technical

11

culture

12

requisites.

13

standards into technical confidence and organization

14

etiquette.

Leadership actions promulgate the ethical

Leadership philosophy and its beliefs

15

--

16

and its beliefs are purely on how it acts, not what it

17

says

18

organization's culture.

19

of executives in leadership that governs a nuclear

20

plant's material condition over the long license life

21

of the plant.

--

are

the

determinant

of

the

resulting

It is the personal integrity

Executive actions demonstrate their core

22
23

values,

and they must communicate from the highest

24

level.

And it is people who drive programs and not

25

that programs drive people.

Leadership actions more
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1

so than statements signal the convictions that earned

2

the management's respect.

3

The

overall

of

personnel

margin

of

safety

4

combination

integrity

and

5

material condition management.

6

influences the material condition.

7

must never influence in personnel integrity.

is

a

equipment

Personnel integrity
Material condition

8

In an effective nuclear safety culture,

9

personnel reliability profile standards are prevalent

10

throughout the licensee at all organizational tiers.

11

MEMBER LEITCH:

12

viewgraph up just a little bit, please?

13

MR. KEISLER:

14

MEMBER LEITCH:

15

MR. KEISLER:

I'm sorry.

slide

your

Is that better?

Yes, that's great.

Thank

Okay.

I'm ready to change

that one anyway.

18
19

you

you.

16
17

Could

MEMBER SHACK:
far up as you can.

20

Put it all the way up, as

Good.

MR. KEISLER:

Does that work?

One thing

21

that's key is that the organization recognizes that

22

degradation of the material condition is a function of

23

wear, aging, and culture.

24

the long license life, it does introduce a continuous

25

dynamic

into

This degradation trend over

information

management,

equipment
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and

productivity

that

management

is

1

management,

2

constantly changing throughout the life of the plant.

3

Proactive material control is a strategic

4

byproduct

of

four

5

information management, which I think a lot of U

6

relate to back in configuration control through the

7

design bases

8

management, and productivity management

9

integrated.

--

concurrent

equipment

managements

management,

--

can

organization
all of that

--

organization management is the dominant in

10
11

the integration of these other three managements.

12

reason

13

obviously,

14

thoughts here, just even as we progress from what this

15

simple graphic is showing.

for

that,
I

and

think

we've

there

heard

is

some

it

stated

convergence

The
-of

16

Operations, maintenance, and engineering

17

are enterprise-wide, interrelated functions, and not

18

managed departments.

19

itself that requires obvious and continual executive

20

leadership

21

integrations.

of

Each function is a subculture in

personnel

and

administration

organizational feedback from the lowest

22
23

levels to the executive level is requisite,

24

must be continuously sold and acted upon by senior

25

leadership

through

formal

programmatic

and it

efforts.
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that

recognizes

organizational

1

Leadership

2

communications

3

foundation of material condition management.

from the bottom to

the top

is the

4

Data in and of itself is not information.

5

The feedback from maintenance personnel - - and that is

6

maintenance with a capital M, not just in the craft

7

personnel --

8

the

9

management.

most

throughout the licensee organization is

critical

feedback

in

condition

material

10

Programmatic architectures and procedures

11

for systematic maintenance alone do not inherently

12

deliver effective material condition management over

13

the long term.

14

What

should the ACRS recommend

to the

The linkage of organizational culture

15

Commission?

16

indicators to the plant material condition indicators

17

is necessary to

18

public safety.

assure

The linkage

19

the

continued

should be

reactor

codified

and

in law

20

similarly to the regulation of the maintenance rule.

21

It

22

licensees can perform meaningful self-assessment with

23

appropriate resolution.

has

already

been

demonstrated

that

not

all

24

The ACRS is the only entity with vested

25

interfaces to the Nuclear Regulatory Commission, the
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1

Department of Energy, the Department of Defense, and

2

the Defense Nuclear Facilities Safety Board.

3

is the only body that is currently empowered to lead

4

an industry advance towards the establishment of a

5

meaningful nuclear

6

industry

7

responsibility for the protection of the public.

and

9

requisite.

safety culture within both the

the

It

8

agencies

regulatory

seems

The

The ACRS

that

ACRS

two

efforts
the

should demand

with

appear

research,

10

development, and codification of standards which marry

11

organization

12

material

13

delivers an actual margin of safety requires a more

14

advanced integration of the behavioral sciences with

15

engineering and physics than currently exists today.

Nuclear

condition.

There

16

is

to

relative

culture

evidence

nuclear

safety

plant

culture

suggesting

that

that

the

17

demise of the nuclear industry from its early ethical

18

foundations is at a level of deterioration that could

19

become alarming.
The ACRS, secondly, should demand that a

20

industry

code

of

ethics

be

created

and

21

nuclear

22

formally promulgated through training of all nuclear

23

plant personnel throughout the nation in an effort to

24

begin elevating personnel integrity and reliability to

25

a common standard.
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1

The nuclear industry has drifted into an

2

era where the most critical aspects to nuclear safety

3

from organizational feedback regarding the material

4

condition management are routinely forwarded as anti-

5

company, anti-industry, and whistle-blowing.

6

This mentality has permeated the ranks of

7

some licensees and the regulators alike to the point

8

where

9

seriously challenged.

and

reactor

safety

public

are

now

being

In conclusion, I mention in the research

10

I had done

I had worked - -

some people

I had

11

that

12

mentored under early that brought the first plants in

13

this nation to the top of the world in performance.

14

That did not just happen.

15

that happened then.

16

Power Company at Oconee Nuclear Station.

There were culture changes

I started my career with Duke

The leaders in the nuclear industry of

17
one

generation

removed

one

understood

thing

18

just

19

profoundly.

20

by

21

industry standards understood that excellence is the

22

personification of ideals.

23

word --

No one can make a nuclear plant perform

rhetorical

superlatives.

Those

who

set

the

Excellence was a single

integrity.

24

The hole in the reactor vessel head at

25

Davis-Besse has illustrated that no amount of science
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financial

resources

1

or

2

understandings

3

public's trust.

4

The

can

had

that

offset

those

original

originally

garnered

now before

the

challenge

the

Advisory

5

Committee on Reactor Safeguards is truly of national

6

and international dimension.

7

The culture change that occurred at the Oconee Nuclear

8

Station between 1974 and 1984 delivered Duke Power

9

Company

from

the

brink

It is not unprecedented.

of

financial

to

default

10

becoming the first American nuclear plant at the top

11

of the world in performance.

12

change?

Was I witness to that

13

Duke Power's success was achieved from its

14

leadership and organization-advancing technology to

15

address

16

technology

17

candidate of the ASME International's code of ethics

18

in

19

procedures

20

paramount the public safety, health, and welfare."

its

to

offset

was not

clearly

The number one

standards

states,

license

application of

the

leadership.

cogent

nuclear

The

21

It

reality.

of

policies

"Engineers

a nuclear

shall

plant

and
hold

is

a

The license was issued upon

22

contract with the public.

23

a premise that the licensee continually assure the

24

public

25

systems, and components conform with the design from

that the material

condition of

structures,
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1

its fit and function.
Nuclear plants are not cars, nor trains,

2

decades-old

But

planes.

comparisons

for

3

nor

4

justifying nuclear safety are of technological naivete

5

now that we have experienced a throughwall breach of

6

a reactor vessel head's pressure boundary.
The staggering energy that is contained in

7
8

a nuclear plant core must never be underestimated.

9

That is the most pro-nuclear industry statement that

10

can be made in light of the past realities.
The ASME code of ethics states that it is

11
12

the engineers -- people, not the science --

13

hold

14

welfare.

15

Culture

16

executive leadership.

paramount

Culture
is

public's
is

safety,

reactor

senior

health,

public

and

shaped exclusively by the

A

17

the

that shall
and

safety.

integrity of

Excellence must be personified.
executive

at

the

Davis-Besse

18

plant once made the following question regarding the

19

Davis-Besse plant.

20

that the wall is brown, why should I ask the cleaning

21

lady what color it is?"

22

answer is so simple --

23

her, because she knows what color the wall is.

24

do not ask her, executives can end up with a hole in

25

the head, and that's not a metaphor and it never was

He said, "If my superior tells me

Sitting here today,

and it was then --

that

you must ask
If you
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1

then.
Thank you for the opportunity to appear

2
3

today.
Thank you very much.

4

MEMBER APOSTOLAKIS:

5

Any questions for these gentlemen?

6

MEMBER

POWERS:

I

guess

there

is

a

7

question maybe just to explain a little bit on your

8

philosophical approach here.

9

said, "Gee, we shouldn't run anything to failure," not

10

--

11

not even lightbulbs.

Earlier in your talk you

shouldn't run anything, any equipment to failure,

12

MR. KEISLER:

13

MEMBER POWERS:

Right.
I think that quotes you.

14

Which I interpreted as saying there's no gradation in

15

your approach here.

16

MR. WHITCOMB:

17

management can stratify maintenance.

18

MEMBER POWERS:

19

MR. WHITCOMB:

20

I said that risk-based

Okay.

So --

There can be a hierarchial

tier to it.

21
22

No.

MEMBER

POWERS:

So

there

can

be

a

degradation.

23

MR. WHITCOMB:

24

we've drifted into,

25

mentality, because we're --

Right.

But what I think

sir, is that the run-to-failure
it's obvious in --

now we
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1

know we've had sublicense life of steam generators

2

that ruin your curve and bring it to 10 years out, or

3

20 years.

4

MEMBER POWERS:

5

MR.

6

WHITCOMB:

MEMBER POWERS:

8

MR. WHITCOMB:

of

obvious

Okay.

I was just --

You've got 15,000 valves in

MEMBER POWERS:

You have to have some sort

MR. WHITCOMB:

Safety-related numbers and

--

12
13

an

a plant.

10
11

That's

component.

7

9

Okay.

all of these other things --

14

MEMBER POWERS:

15

of degradation.

16

MR.

You have to have some sort

WHITCOMB:

Right.

That

same

17

degradation trend, though, we've now seen it with a

18

license life of the reactor vessel head going from

19

hundreds

20

function of how you do business.

of years

21

to

less

than 25

years,

into a

So when you introduce this other thing, it

22

affects the entire mentality.

23

10,000

24

leaking on,

25

show up.

backlog valves

you

And you end up with

hadn't

gone

to

do

any

because it doesn't directly in the PRA

Nevertheless,

the corrosion that's coming
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1

from all of that is going to take you over the edge of

2

the cliff.

3

trying to illustrate?

Does

that make any sense,

4

MEMBER POWERS:

5

MR. WHITCOMB:

what

I was

I think I --

Yes.

Because I tried to do with

6

the curved trend that, theoretically, when you put all

7

of

8

there's a single point --

9

That's that that approximated, and all of these other

10

the

hundreds of

thousands

of

pieces

together,

overall material condition.

things come into play.

11

But

do

believe

particularly

in

that
how

risk-based

12

management,

13

preventive maintenance program --

14

bang for the buck, we stay in front of it.

15

correlations have to be.

16

and

I

you

do

to get the biggest

But the one point back that it

I understood always,

your

Those

--

it's

17

what

18

that time, almost led to where this body did recommend

19

the maintenance rule, because we talk about tech specs

20

and surveillance tests that are all legislative.

21

early years,

22

people doing too much PM.

23

centered maintenance, and a number of other things.

24
25

and close involvement at

we had people doing no PMs,

But

it

came

In

and some

We went to reliability-

to

a point

of

emotional

constrictions where it's not regulated, and that's the
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1

organizational discipline you have to perform.

2

MEMBER POWERS:

Another area that

you

3

brought up that I struggled with is you pointed out

4

that --

5

had the engineering maintenance

6

diagram is not so pertinent here as the concept.

you had a little triangular diagram,

7
8

Each of

those

areas

and it

operations.

has

That

a culture,

a

subculture.

9
10

MR. WHITCOMB:

Sure.

MEMBER POWERS:

Within an overall culture.

11

And when I look at safety culture by going in and

12

examining each one of those elements, I will find a

13

different safety culture in each one of those.

14

I arrive

15

component parts?

at an overall

safety culture

16

MR. WHITCOMB:

17

MEMBER POWERS:

How do

from those

In that case --

I can think of a lot of

18

addition --

19

worst,

20

culture by whatever measure I had for safety culture.

21

And so that's the safety culture I'll ascribe to the

22

plant.

23
24

you

I can take the average.

know,

whichever

had

I could take the

the

worst

safety

Is there some other additional mechanism
that I should be using here?

25

MR.

WHITCOMB:

Well,

there was another
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I was

trying to

First

make.

1

point

2

function is enterprise-wide.

3

these.

4

bullet under that in --

of

the

all,

It moves through all of

But the only thing, you can look at the first

interfaces

These

5

back in the text.

continuous

require

That

6

leadership involvement by executive management.

7

would be what we'll be hearing characterized all day

8

is their visibility and their interaction.

9

management responsibility to control.

That's a

And so that you

10

don't have that deviation --

11

cultures they have different roles that they play.

12

But if you're seeing that as what you start to sense

13

as

14

question.

a

it

culture,

indicates

MEMBER POWERS:

15

even within the distinct

there's

a

leadership

I always will, though.

I

only in the ideal will you be able to have

16

mean,

17

uniformity, even across those interfaces.

18

I have --

19

culture, and I would apply that to each of those three

20

elements, I'd get some differences.

if

I were to have some measure of safety

This is a really good tool.

21
it

but

I've got

I don't know

a really good tool

for

22

what

23

measuring safety culture.

24

How

25

subelements of a facility a measure of the safety

do

is,

So that if

I

get

from

I'll get some difference.

those

examinations

of

the
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1

culture for the overall plant?

2

MR. WHITCOMB:

I think it's like some of

3

the earlier commentary was, that there is a number of

4

things that start showing up because to do an outage

5

well, refueling outages, forced outages, or whatever,

6

it

7

working together.

takes

all

8
9

of

So

those

there

are

departments

other

and

things

everybody

that

start

showing up early on and keep cascading the other way.

10

If it's not truly there, in a way it will continue to

11

deteriorate.

12

look

13

schedules, just it will show up in aggregate in some

14

ways

15

condition that you're describing, as I understand it.

But it will manifest in what we could

--

at

that

outage

would

16

be

durations,

inability

symptomatic

MEMBER APOSTOLAKIS:

of

I

to

think

keep

the

Any other questions?

17

I

18

importance of leadership, which I believe the other

19

speakers did,

20

pattern, my question that I raised earlier.

mean,

you

21

also

too.

emphasize

the

leadership

--

the

But that brings me back to my

What can a regulatory agency do about the
I mean, we're not supposed to run these

22

leadership?

23

plants.

24

again, as you correctly pointed out and other speakers

25

did,

But that creates a problem for me because,

this agency is charged by the American people
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1

with protecting the health and safety of the public.

2

Period.
It doesn't say,

3

you know, but don't get

4

involved in senior management issues, and so on.

5

says,

6

public.

just

7
8

protect

the

MR. WHITCOMB:

health and

safety

of

It
the

That' s ultimately what it's

all about.
MEMBER APOSTOLAKIS:

9

Right.

And it seems

10

to me that we are all agreeing here that leadership of

11

the plants is extremely important.

12

very reluctant to get into that.

13

thoughts on that?

And do you have any

I mean --

14

MR. WHITCOMB:

15

MEMBER APOSTOLAKIS:

16

And yet we are

Well,

I made ---

what do you see

the agency doing?
MR. WHITCOMB:

17
in

the

I made a statement in there

organization

half-lives,

and

I

am

18

that

19

intimately familiar with the history of this plant --

20

THE WITNESS:

21

MR. WHITCOMB:

Right.
--

you will go look --

and

22

I think there's more work to be done, but there was a

23

common theme in each of the half-lives, and that was

24

a regulatory failure to act, even in the aftermath of

25

obvious events, things that occurred that should not
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1

have occurred.

2

There's a mentality being conditioned by

3

that.

Those requisites were already there.

4

that the labyrinth to protect the public health and

5

safety does exist.

6

failure

7

signals were ignored.

8
9

didn't

I think

What's so perplexing now is this

happen

overnight,

and

all

of

the

So I --

MEMBER APOSTOLAKIS:

Do you know why?

Does anyone know why?

10

MR. WHITCOMB:

Those signals were there.

11

MEMBER APOSTOLAKIS:

12

MR.

WHITCOMB:

Okay.

And those archives will

13

reflect that even now.

14

be

15

important to where we are as an industry,

16

there is now --

17

lot more plants are better, I would agree with that.

18

But the single event that we're talking

19

about on a nuclear plant can never be allowed to

20

happen.

done,

and

in

I think there is more work to

the vein,

too,

that

it

is

that

because

the entire spectrum has widened.

A

It's not a matter of averages.

21

MEMBER APOSTOLAKIS:

22

MR. WHITCOMB:

Right.

There can be done.

We came

23

to the brink of now --

24

approximate what might have been, to the point that

25

none of us ever assumed that that could even be there.

no airplane crash could ever

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

104
1

They didn't assume that people could ignore what got

2

ignored for that long.
So

3

but

also

again,

in

too,

my

mind

4

everything in a plant exists --

5

that other curve looked at distinct errors, and there

6

was one reason for that.

7

startup, HFT, this could verify that we build it to

8

what we designed it to.

9

bounds.

its design basis, and

Design and construction

We can operate it within the

10

So there is some maximum level there from

11

the design bases of an overall physical condition, and

12

that's where we start,

13

history now to know that there is a slow physical

14

decline in aggregate over time.

15

the challenge continually to organization.

and say we do

have enough

That's what throws

In particular, aging it forces a different

16

It's not just like change the

17

diagnostic technique.

18

oil

19

degradations,

20

every --

21

you have to build an organization proactively to have

22

that capability to stay in front of it, because it's

23

constantly deteriorating and coming at you.

filters,

this.

We

the NDE technologies

passive

into

get

that

--

go

not

mean, this area is a specialization, and

And once you get behind it --

24
25

I

do

I

had a

farmer once tell me, he said, "It seems like you lose
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If it's down a dollar, you need

1

money on a property.

2

two dollars to get back even."

3

why it is, but it takes three."

He said, "I don't know

Well, you are behind,

4

and you've got to
And

5

get up front and get your profit money back, too.

6

once you're behind that curve, it accelerates faster.

7

And

8

erosion/corrosion as to how fast it can affect the

9

total plan.

I

we've

think

all

been

disturbed

with

You know, and that trend is coming at us

10

at a 25-year interval rather than what we would have

11

thought maybe in 30 to 40 years on a plant, and we've

12

also gone into life extension now.

13

six-year intervals here.

We're already in

But I still see it that --

14

and what the

15

researchers, the people who had led those plants, and

16

we sat down many, many hours trying to figure out why

17

it worked.

18

was you've got to manage the organization with an

19

intense effort.

20

probably takes 80 percent of your efforts to deliver

21

that byproduct.

These other things came out, and the thing

This isn't a part-time effort.

It

22

And if you just function on maintenance

23

procedures and other things, you will build that wall,

24

but it will be so straight and so tall that it will

25

collapse in the wind.

It won't have the integrity
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1

that you need to hold that place solid.

3

I don't know whether

That's how I see it.

2

I'm explaining it -CHAIRMAN BONACA:

4

The question I have is

5

the issue of leadership was recognized from the time

6

of TMI.

7

of

8

organization such as INPO or NEI, I mean, to --

9

know,

I mean, that has really led to the formation

INPO.

Do

you

in this sense?
interfere

see

a

role

I mean,

an

for

industry
you

where the regulator

in the running

The

of a plant?

10

cannot

11

industry has organizations that, in fact, do monitor

12

leadership and -MR. WHITCOMB:

13

Well, I don't think that --

14

I'm not sure I'm buying completely that you can't do

15

that.

16

is occurring now and that we're hearing, because in

17

the obvious cases that are really in the outliers,

18

like a hole in a reactor vessel.

I think that's part of the culture drift that

And we had an indication

19

--

we had the
That's

20

same problem happen at Turkey Point way back.

21

what largely influenced Generic Letter 88-05.

22

was

23

industry, ASME Section 11, we were all required to

24

attend special sessions of those meetings to look at

25

the physical films of that reactor vessel head.

special

--

and what you're

There

seeing now in the
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1

This

is

not

something

That was in, what,

new.

It

2

ignored.

3

sat through those presentations, and what was clear

4

then,

5

increased,

6

continuous runs that were unprecedented.

7

it was a canopy seal leak that caused that drip, and

8

in that 200- or 300-day run there was a crevice from

9

the top of the vessel that nobody would have ever

10

thought before could have gotten there that fast that

11

deep.

because

12

and

'86 or '87.

got

Turkey

Point's

all

a

of

I mean, I

reliability

sudden

they

got

had
into

And I think

There was a problem on a reactor coolant

13

pump motor stand mount at Rancho Seco that --

14

main closure gaskets leaking, literally eroded four to

15

six inches back up into the motor stand that was

16

invisible.

17

the motor to the pump.

18
19

with the

You almost had a structural integrity of

MEMBER APOSTOLAKIS:

I think we should

move on.

20

MR. WHITCOMB:

Okay.

21

MEMBER APOSTOLAKIS:

And then if we have,

22

as I said, some time at the end of the presentations,

23

to revisit some of these issues.

24

Thank you, gentlemen.

25

MR. WHITCOMB:

Thank you.
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The next speaker is

MEMBER APOSTOLAKIS:

1

2

Mr. Alan Price.

3

not a systematic error, you understand.

Now, that was

(Laughter.)

4

What do you call that, a

MEMBER SHACK:

5
6

David Collins, sorry.

slip or a lapse?
It was a lapse.

7

MEMBER APOSTOLAKIS:

8

So tell us a few words about yourself, and

9

then proceed with your presentation.
MR. COLLINS:

10
11

MEMBER

APOSTOLAKIS:

Speak

into

the

microphone, please.
MR. COLLINS:

14
15

Good morning, members

of the ACRS and guests.

12
13

Okay.

How is that?

Can everybody

hear me now?

16

MEMBER APOSTOLAKIS:

17

MR. COLLINS:

This is good.

Is that good?

18

Millstone,

19

Northeast Utilities and bought by Dominion.

20

I express here are my own,

21

shared by Millstone or Dominion.

I work at

which a few years ago was auctioned by
The views

and may or may not be

22

In the early '80s, Northeast Utilities was

23

considered one of the top nuclear operators in the

24

U.S.

25

worst.

By the mid '90s,

it was viewed as one of the

Like many operators, NU began to aggressively
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1

manage costs in reaction to deregulation, preparing

2

for competition.

3

not as good a job with culture.

4

will discuss some reasons why and suggest some tools

5

for measuring and managing culture.

6

NU did a good job with costs, but
This presentation

Now, if George thought that Tom Murley had

7

too many slides --

8

not sharing quite a bit as I go along.

9

we can go back and review any particular slides people

10

I will be moving fairly briskly,

would like in detail.

11

How about if I --

12

MEMBER APOSTOLAKIS:

13

MR. COLLINS:

14

MEMBER APOSTOLAKIS:

15

Slide Operator?

It's over here.

Oh.
You're already up

there.

16
17

And at the end

MR. COLLINS:

Okay.

raise my hand for the next slide?

18

Okay.

How about if I just
Okay.

So why is it important to manage

19

culture?

INPO analysis of events says that 70 percent

20

of the most significant ones are related to culture.

21

Now,

22

culture?

23

measure it,

24

able to define it.

25

how

does

one

go

about

managing

To manage something you have to be able to
and to measure something you have to be

Former Chairman Richard Meserve said at an
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1

INPO CO conference last year that the term "safety

2

culture"

3

really the reason the NRC has trouble measuring it.

4

So

5

measuring,

6

what creates it and what destroys it.

what

going

I'm

and

crisply defined,

been

hasn't

to

talk

about

and managing culture,

is

that's

defining,

and along the way

Now, defining safety culture starts with

7
8

defining safety.

9

safety

is

Ethics is caring about people, and
that

caring

harm comes

no physical

to

So safety is a type of ethical behavior.

10

people.

11

Next we need to define culture.
The simplest definition of culture is --

12
is

--

from Edgar Schein

the way we do things

13

this

14

around here.

15

the gooiest guru of culture.

16

And one of the quotes from him is,

17

that the only thing of real importance that leaders do

18

is to create a managed culture."

19

that's been expressed here many times.

Now, Schein is considered by many to be
He's an MIT professor.
"We could argue

And I think that

How exactly do

So leaders create culture.

20
21

leaders create culture?

22

ethical management.

23

is part of the --

24

of

25

organizational

human

By a leadership attitude of

You can see that safety culture

part of leadership culture and part

performance
culture.

culture

and

Leadership

part

of

creates

the
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1

culture in the other two, and flows from leadership to

2

the other two.

3

So putting all of this together, we come

4

up with a new definition for safety culture, which is

5

a

6

technology is managed ethicly, so individuals in the

7

environment are not harmed.

attitude

leadership

that

ensures

a

hazardous

8

Dr. Jonathan Wert, President of Management

9

Diagnostics, says there must be a champion for nuclear
The chief nuclear officer/president

10

safety culture.

11

should

12

culture.

13

attitudes that leadership uses to drive the culture?

14

The first one is trust, and during most of

be

that

champion.

Leadership

So what exactly are the tools?

drives

the

What are the

That was basically

15

recovery that was the huge issue.

16

expressed as the root cause, that the public and the

17

regulator had lost trust that Millstone was operating

18

safely.

19

which I just shipped over --

20

stuff --

21

in the Midst of Crisis.

John Carroll of MIT did a wonderful paper
I hope we can find the

called Managing Change --

or Driving Change

22

And Rickover had a word that he coined

23

called "say-do, 1 which is basically trust, doing what

24

you say.

25

I think I read an NRC transcript, they were pointed

And in Dominion reactor head replacements,
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1

out as a good example of doing the right thing.

2

The

next

value

is

commitment

to

3

excellence.

4

standards of excellence.

5

human performance.

6

Millstone, established a best of the best program.

Again, we have Rickover with his rising

7

We have INPO's excellence in

And Lee Olivier, when he was at

The third and final one we have is care

8

and concern.

9

Southwest Airlines, one of the only airlines making

10

money I think, is take care of the employees, and they

11

will take care of the company.

12

attitude of Mr.

13

balance --

14

written about

15

impressive guy.

16

in human performance task force for INPO.

17

Alan Price, to my right, I think is a good example of

18

that.

19

The motto of Hugh Kelleher,

Olivier.

CEO of

That was very much an

And Dominion's work-life

Thomas Capps is very big on ethics.

it.

He has

James O'Hanlon is another very

I think he headed up the excellence
And Mr.

So my key concept, third key concept, is

20

that

21

leadership-demonstrated ethical attitudes of trust,

22

commitment to excellence, and care.

23

talking about is doing what's right, which is trust,

24

doing your best, which is commitment to excellence,

25

and treating people right.

determinants

of

a

safety

culture

are

the

Really, all we're

It's really pretty simple.
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Now, the most important of these when you

1

an organization needs to adapt to cost-cutting lean

2

--

3

production is care and concern for all stakeholders

4

and individuals, which is called an adaptive culture.

5

An adaptive culture is one that maintains a proper

6

safety focus as production becomes more and more lean,

7

and this is out of this strategic management textbook.
It

8

says

the

outstanding

trait

of

an

9

adaptive culture is that top leadership demonstrates

10

genuine care and concern for the well being of all

11

constituencies.
And the next slide is just basically a

12
13

rehash of that.
So when we have a safety culture like --

14

90s,

where the

15

problem like Millstone had in the

16

safety culture failed to adapt along with the cross-

17

cutting,

18

and concern.

it's usually because of a lack of the care

So

19

what

is

it

that

destroys

Here we have some words from --

safety

John Beck

20

culture?

21

was told by the NRC to monitor safety culture for a

22

while after Millstone recovery.

23

last report, his final report to Millstone leadership,

24

"Never

25

miserably not because they were not intelligent, not

forget

that

previous

And he said in his

management

failed

so
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they

not

did

clearly

understand

what

1

because

2

successful

3

environment; they failed because they were arrogant,

4

dismissive, and refused to listen to the issues and

5

concerns of the people who make this place run."

economics

look

like

a

in

competitive

And here are some of the messages that

6
7

were rolled out by NU leadership in the early

8

'80s and early '90s from the NU CNO.

9

--

--

late

We can no longer

these are in the general meetings with employees.
We must

10

We can no longer afford to be a Cadillac.

11

become more like a Chevy.

12

necessary to do something, it is necessary to not do

13

it.

14

competitive.

15

people waiting outside the door to take your place.

We

have to do

things differently now to be

If you don't like it,

An employee

16

If it is not absolutely

responded

at

there are 100

the

meeting,

17

"What about company loyalty to employees?" and the CNO

18

responded,

19

dog."
MEMBER APOSTOLAKIS:

20
21

"If you want loyalty, I suggest you get a

Are these in writing

somewhere?
MR.

22

COLLINS:

These are --

I can go and

23

get you as many, you know, witnesses at Millstone as

24

you want.

This is right open in public meetings.
I actually went to a stockholders meeting

25
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1

and asked the NU Board of Trustees,

2

guys when all this stuff was going on?" because there

3

were so many reports.

4

the 14 different reports on the pervasive, shoot-the-

5

messenger attitude with any nuclear organization.

6

"Where were you

And they said they never saw

Now, the question is:

is this a lack of

7

care on the --

8

culture metrics?

9

getting the information that they needed to make the

10

by the trustees, or is this a lack of

And I would say that they weren't

calls.

11

I have a slide on the same stuff on Davis-

12

Besse, but I'm really not here to discuss it.

13

of other people are going to discuss that, so I'll

14

just move on and come back to it if people want.

15

16

Okay.

Metrics --

A lot

how do you measure this

stuff?

17

Leadership skills.

The INPO SER in Davis-

18

Besse says,

"Assess that your organization has the

19

leadership skills to maintain the proper focus on

20

safety,

21

abnormal conditions."

and

identify

long-term,

underexplained,

22

Now, Lou Holt says if you want to know if

23

you have a good leader you just need to ask three

24

questions.

25

excellence?

Can I trust you?

Are you committed to

Do you care about me?
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1

And when I started thinking about culture,

2

really, can I trust you just connected with the trust

3

issue at Millstone, and I started thinking about the

4

other

5

culture,

6

questions that we can assess the leadership culture."

7

So I went around at Millstone and I asked

8

a bunch of employees these three questions about the

9

chief nuclear

"If

and I said,

ones

these

maybe

officer

are

leadership drives
kind

the

that

we had

of

the

litmus-type

about

and

Lee

10

Olivier, who was the officer we had at the time, which

11

most people didn't know Lee felt he had an excellent

12

culture.

13

were all no for the first guy and all yes for the

14

second guy.

15

in our litmus to see if the leadership has the skills

16

to manage a --

And without a single exception, the answers

So I said maybe these are the questions

properly manage a safety culture.

Now,

17

back to this Venn diagram of

the

You'll see at the top that the

18

leadership skills.

19

leadership behaviors are really the determinants of

20

the culture.

That's what controls the culture.

21

the others --

the human performance attributes in the

22

culture are the resultants of the culture.

And

This is John Sorenson commenting on this

23
24

approach, looking at leadership.

25

think the

idea of using"

--

He says,

let me

"David, I

back up.

Mr.
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which I consider to be

1

Sorenson wrote this paper,

2

probably the most excellent paper on nuclear safety

3

culture.

4

did it for the ACRS, and he looked at safety culture

5

methods

6

paper

7

culture.

I don't know how long he spent on it.

from all around the world.

An incredible

I suggest anybody read it

to learn about

--

But he said,

8
9

He

"I think the idea of using

leadership culture as a surrogate for safety culture
And then he goes on to say,

10

is a good one."

11

laid out a promising approach.

12

chance of advancing the state of the art."
back

So

13

to

"You've

I think it has a good

this

measuring

the

Now, if you look at the second block,

14

determinants.

15

body fitness,

16

step on a scale.

17

you

18

information you need to know are the determinants of

19

weight, which is diet and exercise.

20

measure and control what you eat and how much you

21

exercise, and the result will be that you'll control

22

your weight.

need

to

how do you measure your weight?

But this isn't really information

know

to

I'm sorry.

23

You

manage

weight.

your

The

So you need to

Back up to that slide for a

So it's the same thing.

Up here I have

24

second.

25

leadership behavior, attitudes, as a determinant, and
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1

I have the organization culture, latent organizational

2

weaknesses, and human performance culture.

3

just sums up the same concepts.

And this

Skip that.

4

Now, where do you get this information on

5

how the culture is doing, both leadership and LOWs?

6

INPO fundamentals, HP fundamentals, say the worker is

7

the best source of information about the weakness of

8

the organization.
who wrote

Back to John Carroll of MIT,

9

ago,

I held up a while

he

says,

10

that paper that

11

"Really,

12

institutionalize surveys and dialogues with workers."

13

And, again, that's the key to effective safety culture

14

management.

most

the

thing

important

is

to

Now, what are some methods for measuring

15

Now, as far as actually what this is

16

safety culture?

17

is the different organizations that we have.

18

something that INPO could do to help measure safety

19

culture?

20

institutionalizing worker feedback.

Well,

What is

they could develop approaches

for

What I did at Millstone was I ran a sample

21
22

survey, if I could find it here --

23

Do you have some paper that's blue over there?

24

there it is.

25

basic questions.

It's a simple survey.

where did that go?

Oh,

It just asks the

Do you care about me?

Are you
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Can I trust you?

And it

1

committed to excellence?

2

does it through the whole worker's food chain, and it

3

basically gives a read to the leaders on his culture.

4

And it cross-references to lots of the

5

different latent organizational weaknesses that we'd

6

find in the culture.

7

say, do I like you or don't like your face, it says,

8

what are the specific issues that I feel I don't --

9

that the leader is weak on.

So, basically, it doesn't just

Now, methods for managing culture --

10

we

11

have INPO here promoting human performance leadership

12

and

13

something called

14

wonderful human performance literature on leadership

15

and organization,

16

read.

organizational

the Academy,

they

have

they have

some

I think

training.

and

which really every leader should

And the second one is promote training

17

People like

18

above the chief nuclear officer level.

19

Peter Berg of FENOC --

20

CEO, but some of the things that he talked about as

21

far as how he --

22

was saying he was using

23

online,

24

think he needs different metrics.

I mean,

I think he's a great

metrics he was using for culture, he
--

how long was the plant

what was the industrial safety metrics.

I

Now, the plant needs to improve leadership

25
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1

behavior through feedback --

2

by talking to workers, and that survey is a way to do

3

it, improve the corrective action program when there's

4

not enough resources for it and focus resources, and

5

for the NRC they need to monitor all of these things.

6

And

7

oversight process performance indicators to flag when

8

there's culture problems.

also,

they

need

to

somehow kind of feedback

start

using

the

reactor

9

Here's a quote from reactor oversight from

10

an ACRS transcript from somebody who works in reactor

11

oversight.

12

predicted," or "we predicated," I should say, "about

13

15

14

overpredict."

15

overpenalizing the plants?

out

of

Mr.

the

Johnson said,

last
So

four of

how do

we

"The problem was we

them.
assess

You know,

we

risk without

I suggest that we could take a look at the

16
17

type of information that was --

18

together from the response to the Davis-Besse SER, and

19

here's a sample from the plant I worked at.

20

about 70 items.

21

EPRI assessment tool, the action matrix,

22

weighted plot of the latent organizational weaknesses

23

for risk on a normal distribution.

all the plants culled

There's

Risk assess those, you could use the
and make a

24

And then, the small tail on the right side

25

of the distribution would be that the plants that have
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1

an unusual

2

haven't been addressed,

3

equation

4

reporting them effectively.

5

number of

would

be

these

risky weaknesses

that

and the other side of the

plants

that

don't

seem

to

be

So a key concept here is to create --

we

6

need to

create an objective risk-based

7

method, safety culture, and it requires developing a

8

baseline,

9

organizational weakness data from U.S. plants.

10
11

which

requires

management

analyzing

latent

That's a summary that you can read if you
like.

I'm just going to skip through it for now.

12

And conclusions is that plants need INPO

13

and the NRC to do a better job with safety culture,

14

and corrective action program assessments.

15

is that Davis-Besse's safety culture is probably no

16

worse

17

everyone who manages nuclear should be

18

safety

19

especially above the CNO level.

than many other plants out

culture,

20

This

both posturing

is a slide

My opinion

there,

and

and that

trained

assessing

from the ACRS

in
it,

meeting

21

transcript, and it's basically saying that, should we

22

just keep doing the same things over and over with

23

safety culture?

24

insanity?

25

And isn't that the definition of

So concluding remarks is safety culture is
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system,

but

it's

a human

1

really a safety-related

2

behavioral system, not an electromechanical one like

3

we're used to.

4

related system, but we should.
I'll be

This concludes my presentation.

5
6

So we don't maintain it like a safety-

happy to try to answer any questions.
What did you mean by

MEMBER APOSTOLAKIS:

7
8

the second bullet in your conclusion that the Davis-

9

Besse safety culture is probably no worse than many

10

other plants out there.

11

MR. COLLINS:

Is there a message there?
Yes, there is definitely a

I'm saying that there's no objective

12

message there.

13

way to assess whether the safety culture at Davis-

14

Besse is necessarily the worst in the industry or

15

necessarily

16

baseline on some kind of a distribution of risk.

represents

risk

unless

we

create

a

17

I think Randy Fast of Davis-Besse said in

18

one of the meetings that Davis-Besse has the best

19

material condition of any of the FENOC plants, and the

20

operators have one of the lowest error rates of any

21

plant

22

indicators that don't --

23

be all that bad a safety culture at Davis-Besse.

24

may be a localized type thing.

in

the

country.

So

there's

a

couple

that say that there may not

But the NRC has been reporting --

25

of

It

now we
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1

have an event at Davis-Besse, and everyone says, well,

2

Davis-Besse has just the worst safety culture that

3

there is.

4

safety culture

5

action program is acceptable.

But the NRC has been reporting that the

6

So

is

acceptable,

with those

and

kind

of

the

corrective

indicators,

to

7

someone like Peter Berg at FENOC, how is he supposed

8

to focus more resources on corrective actions if he is

9

getting information from the NRC that says the safety

10

culture seems fine?

11

MEMBER APOSTOLAKIS:

12

MEMBER ROSEN:

13

MEMBER APOSTOLAKIS:

14

MEMBER

Any questions?

I have one, George.

ROSEN:

Yes.

David,

I

just

don't

15

understand the slide on --

16

the question for me,

17

slide.

18

the one with the distribution on it.

19

MR. COLLINS:

Yes.

20

MEMBER ROSEN:

And what you're suggesting

do

the methods for oversight, ROP

They don't have any numbers of them, but it's

21

we

22

organizational weaknesses

is

analyze

some

23

MR. COLLINS:

24

MEMBER ROSEN:

25

which gets to the heart of

data,

these

latent

--

Specifically, this data.
--

data which we

don't

have.
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MR. COLLINS:

1
2

I'm saying it exists.

you have it.

Well, tell me more about

MEMBER ROSEN:

3

I'm not saying

Well, okay.

Since I don't have it, I haven't seen it, and,

4

it.

5

therefore, I don't know what it is.

6

MR. COLLINS:

7

disconnect between INPO and the NRC.

INPO has asked

8

all

three things

in response to

9

Davis-Besse.

the plants to do

Okay.

This is probably the

One is to train people on the event.
is

to

the

assess

leadership

10

Another thing

11

necessary to maintain a safety culture.

12

one is to assess --

13

MEMBER ROSEN:

14

MR. COLLINS:

skills

And the third

Is this all in the SOER?
Yes.

There's three --

and

15

this INPO guy here, he can talk more about it.

16

the third one was to assess the long-term issues that

17

are out there, the latent organizational weaknesses.
MEMBER ROSEN:

18

And

So that when INPO asks the

19

plants to do that, this particular piece of paper is

20

Millstone's

--

Yes.

21

MR. COLLINS:

22

MEMBER ROSEN:

23

MR. COLLINS:

Yes.

24

MEMBER ROSEN:

--

25

assessment, and it --

--

and what kinds of things

are there in it?
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MR.

1

2

Well,

I don't know if Al

wants me to talk about that or not.

3
4

COLLINS:

MEMBER ROSEN:

Well, I'm not asking --

just asking what are the categories of things.

5

MEMBER APOSTOLAKIS:

6

MEMBER ROSEN:

7

MR.

The type of things.

In Millstone.

COLLINS:

It

all

cuts

across

spectrum.

9

asks for were long-term unexplained conditions.

And

some of them will have some risk significance.
MEMBER ROSEN:

11

12

the

The categories of types of things that INPO

8

10

I'm

Those are the LOWs, those

long-term --

MR. COLLINS:

13

Yes.

and some

Some will have some

14

risk significance,

15

suggesting is that the ROP already has some pretty

16

good tools for assessing risk, and you can see from

17

that slide that they predicted 15 out of the last four

18

of them.

19

risk.

20

don't want to hammer a plant, you know, unnecessarily.

21

So what I'm saying is, by distributing the

So they get some --

won't.

And what

I'm

a lot of information on

But what do you do with that information?

You

22

plants

23

distribution, so it's not just quantity but it's risk

24

significance, and then what you do is you go after the

25

plants that have the worst risk represented by the

on

a

normal

distribution,

a

weighted
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1

latent organizational weaknesses, and you tell that

2

plant that that ROP performance indicator is going to

3

stay that color until you put enough resources into

4

your corrective actions program,

5

down to where James Reason says you get that wheel of

6

cheese that's got those holes in it.

7

holes down in size and number, so that you're back in

8

this

9

unreasonable risk.

distribution

10
11

where

DR. MURLEY:

you

until you get that

You get those

don't

represent

I would just comment,

an

if I

could, Mr. Chairman --

12

MEMBER APOSTOLAKIS:

13

DR. MURLEY:
with a poor

Sure.

-- that unfortunately, David,

14

plants

15

themselves and respond to the SOER by saying,

16

looked real hard at ourselves, and we're just fine."

17

safety culture

MR. COLLINS:

would

look at
"We

That's why part of this --

18

and I think I go back on this slide,

methods

for

19

managing, is that the NRC's job would be to monitor

20

how the plant is doing these.

21

would have to go out and say, okay, let's take a look

22

at --

The resident inspector

are these people reporting responsibly?

23

MEMBER APOSTOLAKIS:

So this dialogue that

24

you would like to see institutionalized, this would be

25

done by industry groups, not by us.
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1
2

MR. COLLINS:

No, it would be done by the

plant.

3

MEMBER APOSTOLAKIS:

4

MR. COLLINS:

5

By the plant.

They could use this or any

type of survey.

6

MEMBER APOSTOLAKIS:

7

MR. COLLINS:

Right.

Something that Dr. Carroll

8

said is this survey is really the least important part

9

of

it.

The

important thing

is

you

initiate the

10

dialogues with the employees,

and what's

important

11

about a survey is that you ask the kinds of

12

important --

--

the

that you ask the right questions.

13

And the Millstone culture surveys that

14

were done typically had 150 to 200 questions and took

15

about 40 minutes to fill out.

16

minutes

17

questions of everyone in your food chain.

18

really

19

initially.

20

yearly.

21

to

fill

designed

out.

It

to

And then,

be

This takes about five

really only asks

administered

three

So it's
quarterly

if there's no problems, maybe

So it's not a tremendous resource thing at

22

all for the plant to do.

23

for the NRC to assess.

24

Edgar Schein said was --

25

It's not a difficult thing
And it's

MEMBER APOSTOLAKIS:

--

something that

So NRC will get into
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1

this?

2

MR.

COLLINS:

The reports,

the summary

3

reports.

4

but

5

leadership.

6

the leaders that show a bad --

7

that's

8

there will be some reinforcement coaching of those

9

leaders to get them above some minimum.

NRC isn't going to do any of this legwork,

the NRC will

the

summary reports

on the

And all they'll do is watch to see that

substandard

10

get

MEMBER

or

--

you know,

will

be

a culture

corrected,

APOSTOLAKIS:

So

are

where

you

11

recommending, then, that this committee recommend to

12

the Commission that something like this happen?

13

MR. COLLINS:

Yes.

14

CHAIRMAN BONACA:

But you said that the

15

NRC will have to monitor that,

16

properly provided --

17

MR. COLLINS:

18

MEMBER ROSEN:

19

Right.
That's not usual, Mario.

CHAIRMAN BONACA:
how that

22
23

they have

The NRC always has to check to see that it's accurate.

20
21

in fact,

I'm trying to understand

--

MR. COLLINS:

Let me make a quick --

can

I make a quick --

24

MEMBER APOSTOLAKIS:

25

MR. COLLINS:

Sure.

A quick comment is I read
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1

through a lot of pages of ACRS transcripts on safety

2

culture.

3

they don't want to get into --

the NRC doesn't want to

4

get into management's shorts.

They don't want to get

5

into the game of managing the plant.

6

I just wanted to quote

One of the concerns that ACRS raised was

something from

He said, "If you can make a distinction

7

Edgar Schein.

8

between leadership and management, it's that leaders

9

create

the

So

this

isn't

culture."

11

leadership that we're talking about,

12

difference.
not

We're

just

This

management.

10

13

within

live

and managers

culture

talking

the
is

and there's a

about

the

top

We're talking about

14

leaders of the company either.

15

point leadership --

16

rubber meets the road, who are right at --

17

if it was Davis-Besse, the people doing the boric acid

18

control.

19

has

20

leadership.

to

the people who are right where the

And so that's the dual message, really, that
go

out.

But

it's

the

MEMBER APOSTOLAKIS:

21

you know,

same

thing;

it's

Any other questions?

I notice that whenever you quoted

22

Last question.

23

somebody you included their picture.

24

(Laughter.)

25

MR. COLLINS:

Not everybody.

I'm sorry
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1

that --

2
3

MEMBER

MR. COLLINS:

Mr.

Well, actually, I quote you

--

MEMBER APOSTOLAKIS:

for us.

MR. COLLINS:
right.

who didn't work

But Jack Sorenson, he deserves his picture --

8
9

for

at the end, too, and I --

6

7

Except

Sorenson, who --

4
5

APOSTOLAKIS:

He is quite a guy.

Is Mr. Sorenson here?
A very impressive --

All
once

10

again, everybody has got to read that paper he wrote.

11

It's really --

it's incredible.

12

And I apologize for not quoting you, too.

13

MEMBER POWERS:

Let me ask just a question

14

that continues to nag at me.

15

have said,

16

good or a bad safety culture, and it was really just

17

an inverse, we'll convert it to the proper adjective.

18

And if you look at these things, you'll decide what

19

kind of safety culture you have.

20

gee,

Quite a few speakers

these are the characteristics of a

But then,

Mr.

Collins,

you pointed out

21

that Davis-Besse had a superb material condition, few

22

operator errors,

23

various

24

conditions as indicative of a bad safety culture, and

25

high operator errors as indicative of a bad safety

authors

which one
have

or

another

characterized

speaker

poor

or

material
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1

culture.

2

What I never see is something quantitative

3

that says,

4

that I think are indicative of a safety culture, and

5

indeed when I compare that to the event rate at this

6

plant, there's some sort of a positive correlation.

7
8

oh,

MR.

I've measured these characteristics

COLLINS:

You

want

something

quantitative on Davis-Besse?

9

MEMBER POWERS:

10

Sorenson's

11

chemical industry some characteristics of plants which

12

had

13

events.

14

the nuclear industry.

a

work

positive

is

And what I know from Mr.

that

he

correlation

did

find

with

some

within

measure

the

of

But I never see the corresponding thing for

15

MR.

COLLINS:

Okay.

Let me

--

I can

16

sketch it out real quick for you.

17

to a slide.

18

just skipped over and said if you want to come back to

19

it we can, but I can give you an idea of what kind of

20

quantitative analysis we can do to come up with the

21

safety culture for Davis-Besse if you want.

22
23

I'll just go back

This is a slide on Davis-Besse that I

MEMBER POWERS:

Well, that doesn't help me

very much.

24

MR. COLLINS:

25

MEMBER

No?

POWERS:

Okay.
Because

the

going-in
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is

that

had

Davis-Besse

1

assumption

2

culture.

3

between something.

4

you will find some correlation.

safety

find a correlation

And so we'll

Okay?

a poor

I mean, you can look around and

What I'm looking for is a plant that has

5
had an

can

that you

event

find something to

6

not

7

measure that says, "Will that plant have event?" and

8

you can validate.
MR.

9
10

COLLINS:

A plant that has not had an

event?
MEMBER

11

POWERS:

Well,

I'm looking for

12

something --

13

capacity to it.

14

because I always find something after the fact.

some correlation that has some predictive

Not an after-the-fact sort of thing,

COLLINS:

MR.

15

I

think

the

type

of

16

predictive capacity I'm talking about is --

17

may have to be some research to generate the type of

18

statistics I think you're talking about, but if you

19

look at statistics,

20

drunk driver will drive about

21

statistically before he gets into a serious accident.

22

So the assumption that I'm making is that
that

let's say,

and there

on drunk driving,

a

100 times on average

live with a lot

of

these

latent

23

the plants

24

organizational weaknesses long term set themselves up

25

statistically for more events.

That's an assumption.
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1

MEMBER POWERS:

2

for

is,

3

assumption?

is

4

there

any

Yes.

truth

MR. COLLINS:

And what I'm asking
or

validity

to

the

I think the way to get your

5

handle on that,

if someone wanted to do a research

6

project

would

7

analysis of 20 most significant events,

8

look at the cultures.

9

the culture studies to these plants, and then take a

on

at

it,

be

to

start

with

the

INPO

and take a

You'd have to kind of backfit

10

look

11

organizational weaknesses for those plants and take a

12

look if they're more significant

13

plant.

the

leadership

behaviors

and

the

than the average

14

That's something I actually talked to the

15

guy who wrote that paper about at INPO, and he thought

16

it was a very interesting idea.

17

And the trouble is --

MEMBER POWERS:

18

that again is there's something blind about it.

19

know that an event has occurred.

20

MR. COLLINS:

21

MEMBER

22

with

We

Well, then, what you do --

POWERS:

Therefore,

I

will

interpret things in light of that.

23

MR. COLLINS:

Well, then, what you do is

24

you go to plants that, by whatever assessment the NRC

25

or INPO has, considered the top performing plants, and
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1

then you do a similar study.

2
3

MEMBER POWERS:

And sit around waiting for

them to have an event.

4

MR.

COLLINS:

Well,

I

think

you

can

5

probably use your ROP process at that point and take

6

a look at some of the things that they've had and

7

probably --

8

Davis-Besse, but you'll probably have --

9
10

you know, you may not have an event like

MEMBER POWERS:
any way I want to.

11

MR. COLLINS:

12

MEMBER POWERS:

13

MR. COLLINS:

14

Yes, I can define an event

Right, right.
But I --

Anyway, the point is there's

many different ways to --

15

MEMBER POWERS:

If that's the case --

16

MR.

--

17

COLLINS:

I

think

get

at

the

solution that you're talking about.

18

MEMBER POWERS:

If that's the case, if I

19

can use the ROP, then I'm in good shape, because I've

20

got the ROP.

21

there and wait.

22
23

I don't have to do anything.

MR. COLLINS:
that's right.

Right.

I just sit

Exactly.

Exactly,

You wait until you see --

24

MEMBER POWERS:

25

MEMBER ROSEN:

Well, okay.
But I don't think that's
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1

right, Dana.

2

have the indicators in it that we need.

I mean, the ROP we have, but it doesn't

3

MEMBER POWERS:

4

MR. COLLINS:

Well, he says it does.

No, no, I'm not saying that.

5

I'm saying the ROP needs to be changed to do that

6

normal distribution, so that when you're in the tail

7

that your color changes on your ROP.

8

real risk assessment I think of LOEs that's connected

9

to the ROP.

10

MEMBER ROSEN:

11

MR. COLLINS:

12

LOEs?

We don't have a

LOWs?

I'm sorry.

LOW, yes, latent

organizational weaknesses.

13

MEMBER ROSEN:

So they need to change the

14

ROP to incorporate some of the information that you

15

say is now being routinely collected but we don't see.
MR. COLLINS:

16

Right.

To connect the long-

17

term latent organizational weakness risk items that

18

the plants are now collecting in response to INPO,

19

connect those to the ROP.

20
21

MEMBER APOSTOLAKIS:
is that --

22
23

Can we have that or

MR.

COLLINS:

It

would be

up to Alan

Price.

24

MEMBER APOSTOLAKIS:

25

MEMBER ROSEN:

Okay.

I think what we need to do
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Dana, why

1

is let Mr. Price talk here at some point.

2

don't you conclude when you're comfortable, but we do

3

have one more presentation this morning.
Well, again, I mean, I --

MEMBER POWERS:

4
5

I see lots of things saying --

6

actually, with the fact that we can't define safety

7

culture.

8

either, but I live with that.

I have no difficulty,

I can't define defense-in-depth very well

9

So the fact that we can't define safety

10

culture doesn't bother me very much, but I see lots of

11

people saying this

12

culture.
MR.

13

is indicative of a good safety

I would disagree that we

COLLINS:

14

can't define safety culture.

15

read the definition I gave.

17

Well, let me stick with

MEMBER POWERS:

16
mine.

I would ask people to

I think I --

Okay.

18

MR. COLLINS:

19

MEMBER POWERS:

I think

I am on safe

20

grounds when I quote Professor Apostolakis by saying

21

there is no universally-accepted definition of safety

22

culture.
MR. COLLINS:

23

I think until that becomes

24

the case, I think probably the first thing for safety

25

culture would be to get some kind of a task force that
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1

the ACRS might --

2

MEMBER POWERS:

3

MR. COLLINS:

That's not my point.
No, I'm saying it's a huge

4

point.

5

clearly,

that's

6

culture.

You have to start with that.

7

you're

8

culture.

9

For managing culture, if you don't define it

never

your

going

to

basis

be

MEMBER POWERS:

for

able

managing

to

safety

If you don't,
really

manage

My point is that I see

10

lots of people telling me this is indicative of a good

11

safety culture, and that a good safety culture will

12

prevent you from having events.

13

anything quantitative.

14

seem plausible enough to me, but I --

15

MR. COLLINS:

16

is that quantitative enough for you?

17

quantitative?

18
19

MEMBER

But

I don't see

I don't see --

I mean,

they

Is a normal distribution --

POWERS:

Wouldn't that be

I would

like

to

see

something that borders on a correlation.

20

MEMBER

APOSTOLAKIS:

Yes,

this

is

a

21

subject more appropriate for the general discussion

22

later.

But I think the point has been made.

23

Is there a clarification question here?

24

MEMBER RANSOM:

25

MEMBER APOSTOLAKIS:

A comment.
Go ahead.
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I

MEMBER RANSOM:

1

was very glad to hear

2

you talk about leadership and its importance, and, you

3

know, and the management caring for the people, you

4

know, who work in the organizations.

5

I have is it seems like these attitudes in management

6

organizations persist through many, many years, the

7

ones I have worked for maybe 10, 20 years.
You can go in and find that they still

8
9

The only comment

have

the

same

kind

of

in

characteristics

their

10

management style that they had 10 years ago or 20

11

years ago.

12

management,

13

culture and safety culture, what do you do about it?

So the problem I see is when you find bad
which I think has a big effect on the

COLLINS:

MR.

14

I

think there is,

in my

15

view, a misconception about culture in that it takes

16

years and very,

17

culture change is a function of time at all.

18

it's

19

expectations.

a

function

I don't think

very slow change.

of

expectations

and

I think

reinforcing

20

If Alan Price here were to tell everyone

21

at Millstone they need to wear a red shirt tomorrow or

22

they're not going to be allowed access to the plant,

23

I guarantee you everyone at the plant is going to be

24

wearing a red shirt tomorrow.

25

the expectations that you set and how you reinforce

It's just a question of
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1

those expectations.

2
3

MEMBER RANSOM:

It's a lot more subtle

than that I think.
I would --

4

MR. COLLINS:

5

MEMBER RANSOM:

It's the arrogance of the

6

management style, you know, that an organization has

7

created over time, and it's passed on from generation

8

to generation.

9

MR.

COLLINS:

arrogant

You can certainly get an

10

entrenched,

management

style,

and

I

11

definitely saw that at Millstone.

12

tell you,

13

But I also tell you it can change instantly if you get

14

dynamic

15

course, and I saw that at Millstone II.

And I've got to

it's no fun working at a plant like that.

leadership in there that

MEMBER RANSOM:

16

sets a different

The only one I've seen is

17

in National Labs, where you throw out one management

18

team and bring in another one.

19

change.

20

MR.

COLLINS:

There is a definite

What

I'm hoping is that

21

there will be a method in place,

22

plants,

23

unacceptable management

24

culture, one that's toxic to safety, that the NRC ROP

25

drives change and doesn't let that stand.

so

that

if

you

do

team,

instilled by the

have

an

arrogant,

one that's

toxic

to
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1

MEMBER APOSTOLAKIS:

Let' s move on now and

2

maybe we can revisit these issues during the panel

3

discussion.

4
5

The last speaker for this morning is Mr.
Alan Price.

6

MR.

7

MEMBER APOSTOLAKIS:

8

MR.
better?

PRICE:

why we're here.

13

issued an invitation.

Oh,

Clearly,

14

(Laughter.)

15

I

thank

you.

Is

that

wasn't

sure

I'm here because

why

I

was

I was

issued

an

invitation.

17

MEMBER

APOSTOLAKIS:

You

could

have

refused, of course.

19
20

Maybe

You mentioned early on to please describe

12

18

Good morning.

Can you hear me now?

11

16

Good morning.

you can take one of the microphones.

9
10

PRICE:

MR. PRICE:

Oh, I didn't realize that was

an option.

21

(Laughter.)

22

I've been with Dominion for 24 years.

I

23

began my career at Surry Power Station.

24

when the three units at Millstone were shut down,

25

had the offer to go to Millstone at the time for what

And in 1996,
I
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1

I thought was going to be a fairly brief period, and

2

I was there for close to three years.

3

time was spent as the plant manager for Unit Number 2

4

during the recovery.

Most of that

5

When the plant was purchased by Dominion

6

just over two years ago, I had the opportunity to go

7

back in June of 2001,

8

president.

9

for me being invited to speak.

10

and

I'm now the

site vice

So I presume that has some of the reason

The slide behind me you'll

see on the

11

left-hand margin there is an open lock,

12

proceed

13

you're going to see keys for the lock.

14

seriously about trying to find a picture of a chain

15

with a broken link, because we're only as good as the

16

weakest link in the chain.

forward through the next

17

The first

and as we

set of overheads

overhead that

I thought very

I have is the

18

definition of safety culture, which we have gone over

19

several times today.

20

request that we leave it up just as a backdrop for an

21

opening statement.

I am going to leave it up --

22

I don't know what else I can add after Mr.

23

Dugger and others have preceded me this morning with

24

regard

25

management

to

the

effect

has

on

that

the

leadership

safety

and

culture

senior
for

an
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And I truly appreciate the positive

1

organization.

2

comments that Dave Collins made about me personally.

3

From my perspective, it's much more of a
I believe

4

struggle than Dave gives me credit for.

5

that it is slow and constant, slow and steady, and it

6

is

7

example, and it's also --

8

to change the culture of an organization, and at least

9

my current experience is that it's taking longer than

10

talk.

definitely walking the

It's

leading by

I think it takes much longer

I ever thought that it would.
I also

11

believe

that

if

I make

a bad

12

decision, or if senior management makes a bad decision

13

--

14

personally, but rather senior management --

15

management makes a bad decision, its impact is prompt,

16

and its impact goes through the organization very

17

quickly.

18

impact that lasts for a long time.

when

I

say

"I,"

I'm

not

referring

to

myself

if senior

And its impact from a single act can have an

19

Trying to change things for the better,

20

trying to achieve standards of excellence, however,

21

takes constant reinforcement over and over and over

22

again.

23

like to have happen in the plant is not always what --

24

those characteristics are not always exemplified in

25

the organization immediately.

And the things that senior management would
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1
2

If we could go to the next overhead on the
safety culture model, please.

3

Many of the attributes of a safety culture

4

that we've heard about

this morning I believe are

5

properly

this

6

represents is a three-tier approach.

7

corporate level,

where policies are established to

8

depict what the

overall policy and organizational

9

characteristics that are desired by the corporation.

10

For Dominion, this includes our nuclear

presented

on

overhead.

What

this

One is at the

11

safety policy.

12

professionalism.

13

the

14

professionalism

15

corporation to the individual team member at the power

16

station, no matter who it is, no matter whether it's

17

the

18

individual who is delivering the boric acid from the

19

warehouse to the aux building where we're going to

20

make a boric acid batch.

nuclear

reactor

It also includes our principles of
The two things that are included in

safety

policy

and

the

principles

is we try to make a tie

operator

on

the

bench

board

of

from the

or

the

21

Everyone at the plant owns nuclear safety,

22

and one of the things that we try to do is we try to

23

personalize that, so that everybody understands that

24

they own part of reactivity management.

25

all stewards of the plant, and we all represent the

And we are

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

144
1

plant to the local community as well as the global

2

community.

3

On the left-hand side, the plaques that we

4

have around the power station has a large red circle

5

around it with the words "you are here," and we use

6

those in our management meetings.

7

is we try to drive home to the people in management,

8

from first-line supervisors right through to senior

9

managers

10

at

the power

stations,

What we try to do

that

this

is

the

regime where we normally operate.

11

We're the people who are representing what

12

the corporate policies are.

13

MR.

PRICE:

We're

the

people

who

are

14

living the nuclear safety policy and their principles

15

of professionalism every day.

16

demanding rigorously that we do the pre-job briefs

17

before we go out even on the most mundane activity,

18

because a mundane activity remains mundane when things

19

go as you expect, but a mundane activity can quickly

20

turn into an accident situation if things don't go as

21

you expect.

22

that you can't take the eye off the ball even if

23

there's something out there that you think is quite

24

routine.

25

We're the folks who are

So we try to drive home to our managers

And then at the individual level,

as I
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through

1

said before, through our training programs,

2

the interactions that we have with the Plant staff,

3

whether it's in the pre-job briefs, whether it's in

4

department

5

briefs,

6

meetings

7

individual responsibility.

8

overhead, please.

all-hands
that

meetings
have,

we

meetings,

tailgate

meetings,

whatever

or

we

try

series

reinforce

of
the

Would you go to the next

Senior plant managers'

9

to

post-job

role.

It's our

10

duty and responsibility to affirm and articulate a

11

strong safety culture vision.

12

words that we say in the plaques that hang on the wall

13

but as I've indicated before also the actions that we

14

have.

15

values and priorities.

16

business plan right down through our outage goals,

17

what our acceptable industrial safety accident rate

18

is, what plant key performance indicators we're going

19

to track.

20

expect organizational

21

teamwork and to build trust within the organization.

22

It's not just a management thing, it's a

23

management thing that includes every member on the

24

team so that there's an environment that exists where

25

anybody on the team is encouraged to bring forth a

We have

to

That's not only the

establish clear

organizational

That's everything through our

We have to be accountable ourselves and to
accountability and encourage
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1

question or an example of a degraded plant condition

2

and know that that individual is going to be listened

3

to.

4

individual

5

listened, he's had an opportunity to air his or her

6

thoughts or concerns.

7

happy or satisfied with the answer that someone in

8

management

9

there's a work environment that exists at the power

10

station where they have other avenues that they can go

11

and express their opinions without fear of retaliation

12

--

13

harassment.

That individual may not go away happy, but the
should go away knowing

is

14

he's been

And also if he or she is not

providing,

intimidation,

that

they

need

retaliation or

to

know that

discrimination or

We also need to understand and expect the

15

organization

will

share

an

understanding

of

the

16

details.

17

that --

18

actually manifest itself in performance at the power

19

station.

20

the

21

observations

but

22

interactions

with

23

recognizing that our business is not an eight to five,

24

five days a week business; it's 24/7, 365.

25

managers need to be in the Plant talking with the

What that means is that we can't just trust
I can't just trust that what I say is going to

We have to follow up, which means being in

field,

observing
going
the

and
out

not
and

client

doing
having

staff.

drive-by
meaningful
It

means

And senior
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1

plant

nights

and

2

holidays in various different work environments.

And

3

what that means is we need to be visible, we need to

4

be vigilant and we need to champion safe operations.

5

I'm going to talk about three departments

on weekends,

staff on of f-hours,

I'm going to talk about plant operations, I'm

6

today.

7

going to talk about plant maintenance, and I'm going

8

to talk about plant engineering.

9

the operators in the Plant, this is the PEOs right up
shift managers,

Plant operations,

need to know that we

10

through the

11

demand

12

decisions.

13

manually trip the

14

Sometimes a conservative decision is don't start the

15

Plant up.

16

got a unexpected degraded condition on the unit, and

17

we really should not be maneuvering the unit right at

18

this time, the Plant is stable, let's get the degraded

19

condition repaired and then we'll maneuver the unit if

20

necessary.

and

we

respect

Sometimes

a

conservative
conservative

operational
decision

reactor from 100 percent

is

power.

Sometimes a conservative decision is I've

21

There needs to be an extreme commitment to

22

training, not only the fundamental training for the

23

reactor operators in the Plant,

24

but

25

internally

also

the
or

continuous
within

our

equipment operators

training
company

that
or

we

learn

externally
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We always need to

1

throughout the global community.

2

try to

3

environment rather than replicate them at our own

4

plant with either a unit of power or in a shutdown

5

condition.

learn from others'

mistakes

in a training

6

Operations sets the standard of the Plant.

7

What we tell our operators is that the Plant will

8

never exceed the command and control, the rigor, the

9

diligence that exists in the control room.

So you all

10

set the standard, you have set the bar as high as it's

11

going to go.

12

value than you all set in the control room, but if you

13

don't set the highest standards of excellence in the

14

control room, then the rest of the Plant will never

15

reach those levels of excellence that we desire.

The Plant can always perform at a lesser

Defense-in-depth

16

of

plant

management,

17

making sure that we maintain our safety systems, we

18

always maintain those degrees of redundancy.

19

degrees of redundancy are not only in plant equipment

20

--

charging pumps, HPSI pumps, LPSI, containment spray

21

--

it's also in how we make our decisions.

22

an unexpected or an unusual situation,

23

things that I require of my shift managers when we're

24

training them or when somebody's up for a promotion to

25

a shift manager is don't think that you're carrying

And

If you're
one of the
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If something unusual

1

the world on your shoulders.

2

comes

3

control room for a reason.

4

call somebody and get some assistance.

we

up,

have

of

a number

Pick up the telephone and

Risk-informed decisions,

5

in the

telephones

I believe very

6

strongly in the risk-informed environment that we're

7

in now.

8

decisions, and I'm a huge proponent of it.

9

to

I think that it's helping us make better

procedures,

have

we

have

to

Adherence
quality

good

10

procedures, we have to have been trained in their use,

11

and then we

12

procedures.

13

then we need robust processes to get the procedure

14

changes

15

learning.

have to

go out

and adhere

to

those

If we can't adhere to those procedures,

done.

I've

already

spoken

to continuous

And the last thing that I'll mention is on

16

As we were going through

17

the focus on nuclear safety.

18

the SOER 0204 training, I personally conducted, either

19

myself or when I was not at the power station my

20

senior directors conducted the training, we remind our

21

folks that while we're in a training environment, we

22

have two nuclear reactors right across our alleyway

23

that have nuclear boiling

24

matter what decisions we make with regard to training

25

or administrative processes or questioning attitudes,

sites right now,

and no
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1

the reactor demands that the heat be safely removed

2

from it and never ever forget it.

3

right back to our principles of professionalism.

And that brings it

What we ask of our plant maintenance staff

4
adhere

to

procedures

plans,

and

schedules.

5

is

6

Sometimes there's a balance when --

7

not the correct word --

8

when we get into our refueling outage or an outage of

9

a piece of equipment.

perhaps balance is

sometimes there's a struggle

Is there a sense of urgency to
Is there an oversense of

10

adhere to the schedule?

11

urgency to adhere to the schedule.

12

there needs to be a sense of urgency to adhere to a

13

schedule.

14

we have proper coordination between different crafts,

15

that we have adequate margin to limiting conditions of

16

operations.

17

involved very early on, make sure that our schedules

18

and our scope of work is appropriate,

19

well thought out,

20

established stick to the plan.

21

the plan, make people's phones or pagers ring very,

22

very quickly.

Schedules are developed to make sure that

So we ask our maintenance staff to get

We

23

I believe that

that they're

and then when we have a schedule

need

a

If you can't stick to

strong

interface

between

24

maintenance and plant operations, and this is plant

25

operations, the bit "0," which includes operations and
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Someone mentioned earlier in one of the

1

engineering.

2

models

3

different safety culture in Engineering, Operations

4

and Maintenance.

5

I personally believe that that's a good thing if we

6

handle

7

strengths

8

appropriately is the diversity that our industry has.

9

People in Maintenance look at the world through a

10

different set of glasses than the people in Operations

11

or the people in Engineering.

12

collective

13

environment,

14

listening to one group of people or to expect that

15

we're going to have the same culture in each of those

16

organizations.

was

that

there

up

of

I think
if

business

our

in

together
a

we're

lot

one

that
we

of

leverage

the
it

If we can bring that

a

respectful

healthy

better

off

just

than

Strong quality assurance programs.

17

a

Is that a good thing or a bad thing?

correctly.

it

be

could

there

that

I like

I like an

18

an intrusive quality assurance program.

19

assertive quality assurance program.

20

having an assertive quality assurance program helps us

21

rub the two pieces of metal together, perhaps,

22

keep it nice and shiny and keep a nice sharp edge at

23

the power station.

24

of QC inspectors or whomever come in and say, "We went

25

out and we saw this.

I think that

and

So I like it when our QA auditors

This is what we saw, we didn't
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1

like what we saw."

2

improve.

Gets us together and helps us

Continuous learning, I've mentioned that

3

A strong operating experience program.

4

before.

5

includes

6

external operating experience.

internal

The

7

operating experience

last

thing

I'll

That

as well as

mention

is

craft

I love it when I go out in the field and

8

ownership.

9

you don't need the first-line supervisor to exhibit

10

craft ownership, it's the mechanical in the valve or

11

the electrician in the breaker that you just have

12

confidence that that individual is not going to leave

13

that piece of equipment until they can guarantee that

14

it's going to work to their satisfaction.

15

Moving to Engineering, I believe a healthy

16

Engineering Department understands and controls their

17

design basis.

18

strong and healthy set of engineering programs.

19

are

20

Appendix R programs, the EQ programs and the like.

21

also believe that there needs to be a healthy and

22

respectful interface with Operations, Maintenance and

23

Training.

24

elbow to elbow with the operators in the Maintenance

25

craft.

your

They establish and they maintain a

high-energy

line

break

programs,

These
your
I

You've got to have the engineers working

They need to know each other by name,

they
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1

need to know who the system engineers are.

2

engineers need to be in the Maintenance shop and in

3

the

4

operators in the Maintenance craft need to know who to

5

call when they have an equipment problem.

field

6

and

understand

their

The system

equipment.

Engineering is a very tough job,

7

opinion, these days.

8

of

9

achieve.

our

The

in my

There are many more demands made

Engineering Department

than they

can ever

They can't please everybody, and sometimes

10

our Engineering management feels like they're pleasing

11

nobody.

They have to attend to day-to-day operations

12

to make

sure

13

reliably.

14

are we going to be two years from now?

15

have resources allocated to this modification that

16

we're not going to implement for another two refueling

17

cycles.

18

satisfaction when you're going home, when the engineer

19

goes home and says,

20

We're going to be successful two years from now."

21

engineer doesn't feel nearly as good as knowing that

22

he went home and was out in the aux building working

23

with a craft or an operator getting a heat exchanger

24

repaired.

25

the Plant

operates today

safety and

They also have to think long term, where

Sometimes

that

doesn't

We need to

give

you

the

"Gee, I met my milestone today.
The

And then the engineers need to help us
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1

assess equipment reliability.

2

of operating experience?

3

equipment

4

equipment problems based on the trends that we see,

5

whether it's from our Section 11 programs,

6

programs or our vibration monitoring?

officer

7

How are we making use

How are we evaluating our

license?

Do

we

see

degrading

our ISI

Moving to employee training and skill.

8

The

balance

9

technicians, use of industry, internal and external

here

is

highly

skilled

operators

and

10

OE, use of the training programs.

When we benchmark,

11

one

think

12

benchmarking is attributes that we can come back and

13

we can put out in our training program so that we can

14

learn in a simulated environment and make mistakes in

15

a simulated environment before

16

into the operating environment.

of

17

the

biggest

benefits

I

we

get

of

they're transferred

Management knowledge of the Plant.

Our

18

Company is a strong believer that people in senior

19

management positions need to have a knowledge of the

20

Plant, need to have a diverse background, need to know

21

what the operators are doing, need to know what the

22

craft is doing, need to know what's happening in the

23

training environment

24

areas.

25

and use of mentors to make sure that we're continually

in the

RP

and

the

chemistry

This includes controlled management rotation
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1

improving and that our managers are not getting stale

2

and also that a department is not hearing only one

3

person's perspective of how to do business.

4

do reasonably frequent rotation and fairly frequent

5

use of mentors.

So we do

6

Performance monitoring, programs need to

7

be robust in measuring and paying attention to trends,

8

whether

9

performance errors, industrial safety accident rates,

vibrations

it's

thermography,

human

We have well over 100

10

contaminated square footage.

11

key performance indicators that we monitor at our

12

Plant.

13

Predictive risk analysis, if we're going

14

to have a refueling outage or a forced outage or take

15

a piece of equipment out of service or a system out of

16

service, proactively do risk-based analysis to make

17

sure that what we're doing is appropriate and we have

18

taken the appropriate compensatory actions.

19

internal and external performance assessments, that's

20

using our own hen house resources as well as inviting

21

others in to assess our performance.
And

22

work

environment

Use of

feedbacks.

surveys that he

Mr.
is

23

Collins mentioned earlier some

24

personally associated with.

25

interviews as part of our recommendation for the SOER

We have done surveys and
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We

also

do

at

1

0204.

2

management

surveys

3

management

knowledge,

4

power station.

where we

basis

annual

feedback on

that

get

at the

skills and abilities

takes a lot of

It

Plant investments.

5

an

on

least

and to have

them

6

resource to maintain our plants

7

prepared for future long-term reliability.

8

that

9

consistent

model

that's

10

prioritize

where

it's

11

allocated,

and I'm talking resources of the human

12

resource, the dollars, the materials, the engineering.

13

I believe that a good way to inculcate safety culture

14

into your decision making process is to ask yourself

15

is this modification or activity going to improve

16

safety of the plant, is it going to improve industrial

17

or

18

regulatory requirement,

19

reliability requirement, and, last, what's the return

20

on investment for the utility?

in

an

environmental

to

used

resources

for

safety

there's

culture

safety

appropriate

I believe

help
are

the

a

management

going

is

plant,

to

it

be

a

is it a equipment or plant

So where does the Plant staff come in?

21

behaviors,

sensitivity to

degraded plant

22

Employee

23

conditions,

24

unexpected results, a focus on continuous learning,

25

demanding

a willingness

for

the

to

question unusual

management

team

that

they

or

be
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training,

adequate

a

on

focus

human

1

provided

2

performance,

3

monitoring in the field, not only of themselves, the

4

people that they work with but also senior management.

5

Just yesterday at one of our management meetings I was

6

given some observations,

7

team, am I only the person that gets coaching from the

8

Maintenance craft when I'm in the Plant, because I get

9

coaching all the time.

which includes peer coaching and peer

to

advance

10

willingness

11

important to safety.

and I asked our management

Maybe it's just me.
items

that

they

Also

feel

is

Which brings me to my next to the last

12

I believe.

That's the safety conscious work

13

slide,

14

environment.

15

knowledgeable of the avenues that they have to advance

16

their concerns, and they need to have confidence that

17

they can advance their safety concerns without fear or

18

reprisal.

19

employee staff as well as our management team.

20

provided alternate paths for employees to pursue their

21

concerns, which includes a senior management review of

22

potential or perceived reprisals and a shared trust

23

and respect at all organizational levels.

all

levels need to be

We've conducted extensive training for our
We've

Some-of the metrics that we use to assess

24
25

Employees at

our safety culture is equipment reliability.

What are
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1

the performance trends of the systems and components?

2

What are our long-range plans, are we planning for the

3

future?

4

we had, how have we performed?

5

doing on our refueling outage planning and execution?

6

From an organizational effectiveness perspective, have

7

we done integrated cross-functional assessments, and

8

what have they told us and what are we doing about

9

them?

What about our forced outages, how many have
And then how are we

How is our reactivity management, are we having
we

What

precursors?

10

events,

are

having

11

trends?

What are we doing about it?

are

the

How effective are we using our operating

12

Has

it

be

throughout

inculcated

the

13

experience?

14

organization?

15

are we doing with the leadership assessments?

16

think, very important, are we providing back to the

17

Plant

18

telling us?

19

do provide feedback to the Plant team.

20

regard to adherence to standards,

21

with regard to procedure, quality, use and adherence,

22

our commitment to training and corrective actions?

staff

what

the

leadership

And I

assessments

are

At our power station, we do them and we

While

23

What

Do we do leadership assessments?

the

units

were

And then with

how are we doing

offline,

a very

24

detailed set of metrics were developed that got you to

25

a number for safety culture,

which included these

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

159
of

attributes.

Each was

weighted

for

its

1

types

2

significance and then there was an algorithm that went

3

in,

4

index.

5

of the station and performance of the station have

6

changed.

We still monitor safety culture index.

We

7

use these types of metrics and we look for trends.

We

8

look not only for trends but we look for specific

9

individual

10

transients

and every month we trended our safety culture
We have modified that over time as the needs

activities

or

events,

precursors,

that need to tell us something.

11

I guess in closing I know that one of the

12

questions that's been asked of a number of presenters

13

before me is should we pursue regulation with regard

14

to safety culture?

15

we

16

process is more than adequate for giving us the tools

17

that we need.

18

valuable feedback from our resident inspectors as well

19

as

20

management.

21

safety culture and we try to put a set of metrics in

22

that is a one-size-fits-all for every power station in

23

the United States, that we're going to miss something,

24

and then two years from now we're going to be back

25

saying what did we miss, what other regulations should

should.

our

I personally do not believe that

I believe that the current regulatory

I also believe that we are getting very

visiting

inspectors

and

from

senior

NRC

I believe that if we try to regulate
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1

we put

in place?

2

infrastructure is adequate, I think it's up to us just

3

to implement it appropriately.

4

presentation.

5
6

I think the current

regulatory

And that concludes my

MEMBER APOSTOLAKIS:

Thank you very much.

Steve?

7

MEMBER

ROSEN:

Okay.

What

sort

of

8

additional information should we ask for, if any, from

9

the plants?

10
11

MR.

PRICE:

What

sort

of

additional

information should you ask --

12

MEMBER ROSEN:

Yes,

data, indicators we

13

get on safety culture.

Is there something that we

14

should be doing different than what we've done before,

15

in your view?

16

to recommend to the

17

regulations.

18

a lot you can do short of new regulation.

I understand you don't think we ought
Commission

that

there be

new

I happen to share that view, but there's

19

MR. PRICE:

Yes.

20

MEMBER ROSEN:

And is there something that

21

you think the staff and the ACRS ultimately should see

22

short of regulation in terms of information, perhaps

23

indicators, perhaps some of the things you just laid

24

out

25

efforts,

on your

last

slide

and

the

data

from those

all to the idea of looking for trends or
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1

changes that one could then say,

2

different

3

differences?

than it used to be.

see these

Do you

Are they meaningful?"
I really don't know.

MR. PRICE:

4

"Hey, Alan, this is

I know that for --

That's
I was at

5

my answer, I don't know.

6

our Surrey Plant for 16 years, and the culture, the

7

work environment, the needs of Surrey were very, very

8

different from our North Anna Plant and very different

9

from our Millstone Plant.

I believe that our senior

10

executive management recognizes the difference in the

11

needs,

12

between the three locations, and we don't use a one-

13

size-fits-all.

14

that you all could apply to over 100 plants I just

15

don't think I can do that.

recognizes the differences in the weaknesses

So for me to try to give you an answer

MEMBER ROSEN:

16

Do you think we should ask

17

the plants what they think makes sense for them to

18

submit and to avoid the one-size-fits-all question?

19

Would that make sense?

20

sense, not to have a one-size-fits-all -MR. PRICE:

21

Because I recognize that makes

I think it would make sense to

22

ask licensees how they assess their safety culture.

23

I think that would make sense.

24

INPO has done of the individual licensees as part of

25

the SOER.

In effect, that's what

And I think it's been very healthy for us
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1

to

do

that.

That

gives

us

the

flexibility

to

2

determine what is appropriate for our power stations

3

with where we are in our time and give an assessment

4

for ourselves, what type of environment that would be

5

done in.

6

know, but I do think that would be appropriate.

What type of protocol would be used, I don't

7

I think it's also appropriate, and we will

8

do this, to share the results of our SOER reviews with

9

our resident

inspectors.

I believe

that

we have

10

already done that.

11

been done and is done on a monthly basis for us.

12
13

So a lot of this work has already

MEMBER APOSTOLAKIS:

Any other questions?

Tom?

14

MR. MURLEY:

I regret that I have to leave

15

for an airplane in about ten minutes.

16

what Alan just said, though, that it may be the best

17

approach, if you accept that we're not ready yet for

18

a regulation in this country of some kind, but to ask

19

the utilities themselves how do you measure your own

20

safety culture?

21

do a very good job, like David said.

22

if it were an industry initiative with some help from

23

NRC prodding along the way.

24
25

That could get them --

MEMBER APOSTOLAKIS:
come back to what Mr. Price said.

I agree with

some do, some

It might be best

Yes.

I'd like to

I do appreciate the
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1

point that you don't want to see any new regulations.

2

Now, I assume that means rules, but would you object

3

to what Tom Murley presented, some sort of regulatory

4

intervention

5

earlier point:

6

part

7

column

8

licensee response column.

in

the

--

again,

back

come

I

my

We have an action matrix here which is
Its first

of the reactor oversight process.
is

to

really

the

most

benign

It

one.

says

Basically, what the agency does is tells

9

licensee

you're

all

here

green but

are

some

10

the

11

problems that you may want to look at.

12

a form of intervention which can be either after the

13

second box or after the first box in the diagram that

14

Tom showed us.

15

raising the question attracts attention by the utility

16

and usually there is a response.

17

something

18

systematic, perhaps, so that we make sure that all the

19

regions do this or maybe they're doing it already, I

20

don't know.

And the mere fact that the NRC is

like

that,

MR. PRICE:

21

That would be

to

make

Would you object to
it

a

little

more

It's not so much that I would

22

object to it, it's that I believe that almost all of

23

us are already doing it, so it's a question of making

24

use of what we are already doing.

25

all the tools are there.

So I believe that

I also believe that the
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1

interactions

2

resident

3

management.

4

about it.

are

already

inspectors

5

as

taking
well

place

as

with

with

the

regional

It's a question of what are we doing

MEMBER APOSTOLAKIS:

But don't we have a

6

problem,

though, if we say, yes, all the tools are

7

there, and yet Davis Besse happened.

8

said earlier, we can't really regulate this industry

9

based on averages, everybody has to be on board.

And as someone

How

10

would that look to the public?

11

strategic goals of the Commission is to enhance public

12

confidence in our activities and of course in nuclear

13

power

14

Commission said,

15

can you do?

16

tools we need so we're not going to do anything about

17

it."

18

in what we're doing.

19

can extend that a little looking at really the input

20

in the industry.

21

moving now into the general part of the discussion, so

22

anybody who wants to participate please feel free.

plant

safety.

How

I mean one of the

would

it

look

if

the

"Yes, Davis Besse happened but what

It was an exception.

We have all the

Would that help us in gaining public confidence

23

By we I mean the Agency, but you

And by the way, it seems to me we're

MR. PRICE:
is

very

It's my opinion that safety

subjective

--

24

culture

I'm

sorry,

25

measurement of safety culture is subjective:

the

How far-
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Dave has brought with him

1

reaching do you want to go?

2

one

3

unexplained conditions at our power station.

I don't

4

agree

represent

latent

5

organizational weaknesses.

6

unexplained things or recurring problems that we just

7

have not taken care of over the years.

of

that

review

them are

Some of

believe

also

I

our

from

those

of

all

that

8

outputs

early

the

the

of

just

regulatory

9

processes' expectations have changed over the two plus

10

decades that I've been associated with the industry,

11

and it's not like under the ROP process, we've just

12

now

13

significant events under the SALP process and under

14

other enforcement processes.

15

failure of the current regulatory process.

16

the current regulatory process has a lot of strengths

17

in

18

activities and with deficiencies that are identified.

had

a

helping

significant

I

19

look

us

think

at

We've

event.

So I don't think it's a

the

that

other

had

risk

I think

associated

depending

on

what

with

the

20

decisions of the ACRS are, that good intentions that

21

you all may have could have unintended consequences

22

for the industry.

23

I'm not saying that we need to do things outside of

24

the light of the day and in closed rooms that you all

25

are

unaware

of,

For us to assess safety culture,

but

for us

to

assess

our safety
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1

culture and for us to assess our management and our

2

leadership we need to be very, very critical and we

3

need to be very critical sometimes subjectively.

4

Someone was asking earlier how can we come

5

up with a set of metrics that are predictors of future

6

failure?

7

that that's what management's all about.

8

assessing a first-line supervisor's performance or a

9

senior

That's tough to do, but I think you all know

manager's

performance

or

When we're

site

a

Vice

10

President's performance, my boss is looking at how I'm

11

conducting my business, what type of decisions am I

12

making, how am I expressing myself, how effective is

13

the unit being operated, and it's his job to make sure

14

that I'm removed before we have a significant event.

15

So that's not part of the regulatory process,

16

those things happen every day in our industry.
MEMBER APOSTOLAKIS:

17

but

Anybody who would

The issue in my mind is

18

like to address this issue?

19

would we enhance public confidence in this Agency if

20

we say the regulatory system is fine, David Besse was

21

an outlier and do nothing?

22

first, I'll come to you.

23

microphone in front of you.

Let's give

Please.

the Panel

You have to have a

Go ahead.

Can you hear me now?

24

MR. KEISLER:

25

MEMBER APOSTOLAKIS:

Sure.

No, it's for
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1

the reporter.
MR. KEISLER:

2

There is precedence.

ASME

3

Section 11 was an entire retrofit code on an existing

4

industry, not just the commercial industry, all the

5

experimental

6

That's exactly why there were over a pair of programs,

7

replacement programs.

8

know.

9

whole concept underlying and the underpinnings are

reactors,

in

everything

the

nation.

Where you go from here I don't

There are a lot of things in place, but the

evident

within

that

code

body,

the

actual

10

still

11

documents.

12

in and have everyone that needed to be but at the same

13

time there was control.

14

in,

15

ongoing process within there.

The diversity what's there to reach back

And that data started coming

and you keep adjusting to that,

and you set an

So the issue of safety culture now began

16

In fact, I don't know of ever

17

through all of breach.

18

sitting an inquiry session in 20 years that allowed

19

the cladding to be taken credit for as a pressure

20

boundary.

21

by incorporation.

22

discussion about how they protected everything.

23

a moot point.

24

things have been used.

25

it becomes a continuum too, and you set in motion to

It's a point of law.

The code becomes law

There's been a year and a half of
It's

But there are strategies and those
It is an arduous process, but
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And one key example of that would be ASME 11 and

1

do.

2

how it was retrofitted into evolution over the long

3

haul as to how that brought it into play to where it

4

is

5

mentioned in his slides how he takes credit for those

6

programs, a vital part of managing that Plant.

now

used

in

the

sites

the

industry.

Mr. Apostolakis,

MR. WHITCOMB:

7

by

He

I would

8

just like to try to address your question perhaps with

9

one perception.

With respect to the findings of the

10

Inspector General's Office in December regarding the

11

safety culture of the NRC, my sense is that the public

12

is concerned that there are some safety culture issues

13

within their own regulatory agency that's tasked with

14

protecting its interest.

15

wouldn't bode well or support that perception, and I

16

think that it would only manifest itself and grow.

17

And I think there's a mistrust because of information

18

that comes in spurts and pieces and doesn't always

19

appear

20

coupled with this perception or the findings that the

21

NRC

22

problems apart from the industry I think is a concern

23

for the public at large.

to be

itself

25

forthright.

has

to

MEMBER

24

So to do nothing perhaps

wrestle

And

with

APOSTOLAKIS:

I think that

its

own

Please

that

internal

identify

yourself.
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MR.

1

MEYERS:

I'm with

I'm Lew Meyers.

2

FENOC, and I present later today so I've got to watch

3

how I ask this question.

4

Davis Besse, and my advice is look at Davis Besse as

5

a plant.

6

VP of another plant, and I had to respond back from

7

the other plant from a regulatory process and an INPO

8

process and everything else on the material condition

9

of the reactor vessel head at the plant I was working

You know,

I'll talk about

When Davis Besse event happened, I was the

10

at.

I had to respond back in a certified letter, I

11

had

to

12

inspections.

13

we approached the issue at the plant that I worked at,

14

the same company, versus at Davis Besse.

15

plants and there's differences in plants,

16

Price talked about a while ago and the cultures and

17

the behaviors of the unions and everything else.

have

telephone

calls,

and

I

had

to

do

And I look at the differences of the way

So there's
like Mr.

18

But then I always step one step higher and

19

I look at the industry through INPO's eyes and the

20

regulatory process through the NRC's eyes.

21

I'm proud of today sitting here is that the industry

22

experience that we had in this country and others

23

drove us to assess our heads and forced us to shut

24

down and go really do a thorough inspection of the

25

heads that we have today in this country.

And what

And as a
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1

result of that,

2

Besse loss of integrity.

3

wasn't as timely as I'd like to have seen it,

4

somewhere along the line you all guys got to realize

5

that the process that you had in place did work.

6

not talking about Davis Besse, I'm not talking about

7

the NRC process.

8

health and safety of the public.

9

enhance that?

10

you know,

there was no real Davis
We were fortunate,

It did work.

I don't know.

and it
but

I'm

It protected the
Now,

do you have

But it did work.

That

would be my comment.

11

CHAIRMAN BONACA:

Something mundane but

12

it's important too I would like to point out.

13

found out that the cafeteria is going to close today

14

at one o'clock.

15

MEMBER SIEBER:

16

CHAIRMAN BONACA:

We just

Why?
Because there is some

17

ceremony.

So my suggestion would be that maybe you

18

wrap up by 12:30,

19

people

20

discussion in the beginning of the second session,

21

however you want to handle it.

to get

leave at least half an hour for

something to

22

MEMBER RANSOM:

23

CHAIRMAN BONACA:
Or whatever.

eat

and

continue

the

Or we can start at 1:30.
Yes.

We'll start it

24

again at 1:30.

I mean we can continue

25

for ten minutes, but at least we leave some time for
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1

people to feed themselves.

3

comments?

Any other

Okay.

CHAIRMAN APOSTOLAKIS:

2

Yes, please.
MR. COLLINS:

4

that

there's

I'd just like to say that I

a

couple

of

inspection

NRC

5

believe

6

procedures for safety culture and for a corrective

7

actions program.

8

happens is we don't flag any problems until after an

9

event like Davis Besse,

And after --

it

like what

seems

and then we say,

"Oh,

the

10

safety culture is

11

program is terrible at this plant."

12

we're at the point now where we really need to --

13

NRC really needs to take a look at those tools that

14

they use to assess

15

should keep using them in the form that they are.

terrible or the corrective action

those

And I think that
the

things and whether they

16

Because the problem is if you're feeding

17

information to an operator like FENOC that you're not

18

really sure of,

19

here saying that --

20

last year that safety culture hasn't been clearly

21

defined,

22

found a way to unambiguously measure it.

23

that statement is true, then what business does the

24

NRC have telling plants that their safety culture

25

looks fine?

I mean right now we're all sitting
or at least Chairman Meserve said

so we can't --

NRC or anyone

else hasn't
Well,

if

That's my comment.
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1

CHAIRMAN BONACA:

Well, let me go back to

2

the issue of Davis Besse now.

3

at the end of that one could conclude that you have an

4

isolated event and so we will react to it accordingly.

5

And

6

indications

7

substantiate the perspective that says, oh, there is

8

a safety culture issue.

9

I mean we were just looking at what evolved there, and

10

the number of the indications that were brought to

11

bear were, for example, action statements on a very

12

frequent basis.

13

anybody notice that?

14

filters and a lot of other things that happened.

the

other

possibility

then

are

found

We have an event, and

is

that

which

a

number

of

corroborate

or

That came out pretty quickly.

Well, very unusual and yet didn't
And so the

clogging of the

15

Now, the conclusion of that is there is a

16

safety culture problem, and now we're all jumping on

17

safety culture.

18

now and simply say how did we miss, not only the Plant

19

but also the NRC and everybody else, this issue, these

20

indicators that were telling us something was going

21

on?

22

technical question.

23

leadership question.

Okay?

24
25

So let me forget about safety culture

I mean it just is a legitimate engineering

And

I mean it's a just a legitimate

the

How did we miss this?
next

question

is

for

safety

culture that's okay, but it's so much more intractable
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culture.

safety

Let's

just

about

talk

the

1

than

2

indications and what can we do at other plants today

3

to make sure if we see these indications we jump on it

4

and infer, and we are raising issues about questioning

5

attitude and so on and so forth.

6

the facts of the matter now.

7

we begin to

8

culture and now we jump on safety culture we really

9

lose sight somewhat of what the job has to be.

say all these

And that's simply

I'm afraid at times when
indications are

I think,

safety

And so

is also some

10

what we're looking for here,

11

perspective from people with experience in running

12

power plants and from NEI and everybody else on what

13

can we learn that we can put in place so that an event

14

like Davis Besse will not occur again, and I think we

15

all have the same objective there.

16

trying to say our objective is

17

culture, it's

18

occurring again.

to regulate safety

just simply to prevent that lapse from

CHAIRMAN APOSTOLAKIS:

19

I mean nobody's

Yes.

To expound on

20

this, does the Safety Review Board have a question,

21

are

22

visiting,

23

a few nice words and leave?

24

we have to answer these questions first.

25

now I've been hearing here that INPO has these great

they

really
saying --

doing

anything

or

we

are

just

receive a few presentations, say

Where was INPO?

I mean

For years
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1

programs to do this and this and that, but they can't

2

tell us about it because it's proprietary.

3

where were they?

4

very frank with plant management.

5

be frank this time?

6

think.

7

the plant, you have external oversight, you have the

8

NRC inspectors,

9

collapse.

Well,

I mean they are famous for being
Did they forget to

These are the real

issues I

I mean on paper it looks very good.

You have

10

Why?

and then the whole system seems to
Why?

Why did that happen?

CHAIRMAN BONACA:

One disturbing element

11

is some of the elements that we normally consider

12

attributes

13

corrective action program seem to be okay.

14

really the message we got.

15

Now, when you say it wasn't that bad about a situation

16

like Davis Besse it means it probably was pretty good,

17

and so on and so on.

18

part, that some of those attributes that we normally

19

consider elements of safety culture as indicators were

20

not so bad after all.

21

that puzzling question

about how do we

22

repeat in the future.

I mean not necessarily that

23

there's going to be one.

24
25

of

safety

CHAIRMAN

culture

as

an

effective
That's

I mean it wasn't that bad.

So that's the other intriguing

So that's why we're left with
prevent

a

I'm saying --

APOSTOLAKIS:

Do

the

Panel

members care to make a comment on this?
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Yes.

1

MR. WHITCOMB:

2

CHAIRMAN APOSTOLAKIS:

3

MR. WHITCOMB:

You don't have to.

I would like --

before I

4

address that specifically, I'd like to echo what Mr.

5

Collins said about reassessing what the tools are in

6

place.

7

afternoon of the same day that it was reported at a

8

public meeting the problem with the reactor vessel

9

head, the NRC had an exit and gave Davis Besse all

And the reason I say that's twofold.

in

--

assessment

performing

On the

performance

10

green

11

assessment,

12

later,

13

root cause is a safety culture issue,

14

perhaps wouldn't have been identified through

15

normal routine assessment of plant performance.

okay?

Now,

later,

six weeks

perhaps

is

there's a determination that this

--

the

which

okay,

the

But I would echo Mr. Collins' concern from

16

In 1985,

at Davis

17

a little different perspective.

18

Besse

19

different

20

blistering

21

maintenance practices.

22

years before the identification of the reactor vessel

23

head.

24

where we were once again surprised by that very same

25

plant that had the same kinds of problems?

there

were

systems,

independent

the
and

assessment

that's
as

to

why

failure
they

the

of

issued

14
a

superficial

Now, that was 18 years ago, 17

How did we ever let that get to that point

That's the
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of

truly

that

culture

safety

been

hasn't

1

issue

2

addressed in any of the assessments.

3

when they get a glowing all green report card it just

4

is unfathomable.
And

5

They

is

public

the

really

are

And particularly

Mr.

concerned,
concerned

because

6

Apostolakis.

7

they're scratching their heads saying how can we have

8

such great performance reviews but have this near

9

disaster?

So I think there has to be a review, and I
I think there has

10

think it's got to go beyond that.

11

to be a new road paved.

12

there's a lot of things that are being reported, and

13

I think to a large degree many of the plants are doing

14

the

15

culture, because that's the right way to manage.

16

for those who don't give the same attention to that,

17

I

18

Thank you.

right

things,

and

I agree with Mr.

they

are

Price,

assessing

their
But

believe their guidance needs to be put in place.

MR. COLLINS:

19

Can I just mention what I

20

think is probably the single most fundamental issue

21

for

22

corresponding with this Dr. John Carroll of MIT who

23

wrote this wonderful paper, I recommend people reading

24

it, really analyzing Millstone, but he's also studied

25

many different nuclear plants'

measuring

safety

culture?

And

I've

safety culture.

been

And
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1

what he says, and it's part of my presentation, and

2

this is shared by INPO as well, that, well, INPO says

3

the

4

worker,

5

institutionalizing dialogues with workers.

most

important
and

6

Dr.

Now,

source

Carroll

of

information

says

we

need

is

to

the

start

after Davis Besse there was a root

7

cause report done and it said that a large amount, I

8

believe,

9

were taken away from them starting early

of the Operating staff felt like the keys
90s.

Is

10

that a good characterization, Mr. Meyers?

And I think

11

that was very similar to what happened at Millstone,

12

and I also believe it talked about the focus on the

13

cost control as being part of the issue.
So really I obviously respect --

14

I don't

15

want to say anything what the Panel is saying, but I

16

don't think we need safety culture studies done of

17

Millstone right now because I think the culture is

18

great, but I think we would definitely need the NRC to

19

take a look at the Millstone culture before 1996.

20

can we leave it up to the licensees to just manage it

21

on their own?

22

something

23

remove toxic leadership when it gets installed.

24
25

--

So

I think there needs to be at some point
some

involvement

by the NRC

CHAIRMAN APOSTOLAKIS:

that

can

Is this idea of

getting feedback from the workers isn't this what the
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1

Japanese industry did with the quality surplus, not

2

the nuclear industry, where they had these --

3

that's what

4

getting together in groups of eight to ten.

6

They had managers and workers

it is.

There's models of Japanese

MR. COLLINS:

5

and also Saturn in this country, they have the same --

7

CHAIRMAN APOSTOLAKIS:

8

MR. COLLINS:

9

CHAIRMAN APOSTOLAKIS:

10

I think

--

Saturn, yes.

quality surplus.
Which was more than

the Japanese.

11

MR. COLLINS:

12

MR. KEISLER:

Right.
Some of the private work
on in this nation,

in what was going

and I

13

done

14

interfaced with Patel Human Affairs Research Centers

15

substantially through this period.

16

people through the code activities individually just

17

like you guys know everyone.

18

comparative

19

Japanese industry,

20

FAA and aerospace industries domestically.

21

was evident then, and it was overall efforts to assess

22

the status of maintenance at the domestic industry now

23

that

24

larger numbers of them.

25

what

analyses

They did a number of the
this

for

I knew a number of

nation

the

the European industries, against

on at

Also what

into

the larger plants were coming

was going

against

play and

But they had not dissected
the

leading

plants in

this
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1

nation, and I happened to have worked close in with

2

the leadership of those in my own career, which was

3

the essence of why I went back to look in detail to go

4

through that.
But what you're seeing there, there were

5

quality

surplus

plants,

there

staff

working

to

6

modified

7

psychologists

8

programmatically the innovation I cited, Mr.

9

Bradham with the V.C. Summer Plant.

on

were
create
Ollie

Ollie had been

10

the Maintenance Superintendent at Oconee, and actually

11

when he had executive migration into the start-up of

12

the V.C.

13

Price said, different plants were there.

14

true in Duke with Catawba and MacGuire versus Oconee

15

and the culture changes and differences.

Summer Plant,

I would go back to what Mr.
And that was

16

V.C. Summer and also being a very small

17

utility with one reactor but they implemented some of

18

the

19

through that era.

20

all, but we went back in and what were the elements of

21

that and very formal programs to assure that those

22

craft personnel had access all the way to the Board of

23

Directors

24

architecture procedurally, programmatically and then

25

actually

lessons learned

if

There was no INPO at that time at

they

brought

well-documented

that were not

needed

in

that

and

professional

set

up

expertise

of

of
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And they

1

psychologists to work with and to do that.

2

went to a couple other plants in the nation in 1987

3

and that's what was the premise of my point in talking

4

about a generation digress now, we moved in the other

5

direction.

6

in all the official documentation, as I understand it.

We were headed there, it didn't captured

Okay.

CHAIRMAN APOSTOLAKIS:

7

I think

So before we recess, I'd

8

we're pressed for time now.

9

like to ask the Panel members, are there any issues

10

that you would like to raise that were not discussed

11

so we can spend 15 minutes with the same panel after

12

lunch or do you believe we've covered everything and

13

this is it for Panel 1?
MR. WHITCOMB:

14
15

I think I have nothing else

to raise.
Very good.

CHAIRMAN APOSTOLAKIS:

16
17

thank you, gentlemen, for coming here.

18

helpful to us.

So

This was very
Thank you.

We'll recess until 1:40.

19

(Whereupon, the foregoing matter went off

20

the record at 12:39 p.m. and went back on

21

the record at 1:40 p.m.)

22

CHAIRMAN BONACA:
the

meeting again.

All right.

It's time to

So we will

23

start

24

meeting with the second panel discussion.
CHAIRMAN APOSTOLAKIS:

25

Okay.

resume

the

The subject
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panel is

attributes of safety

1

of this afternoon's

2

culture, which is of course what the ACRS is really

3

interested in, whether we can define these attributes

4

and maybe measure some of them.

5

rules as this morning.

6

time to allow, the allotted time.

7

some discussion and then at the end we'll have a

8

roundtable discussion.
The

9

first

We'll follow the same

Please try to keep to your

item

And then we'll have

the

on

agenda

is

the

10

overview and status of the NRC staff's activities.

11

Mr. Trimble?
MR. TRIMBLE:

12

My name is Dave

Thank you.

I'm the Chief Operator in Licensing and

13

Trimble.

14

Human Performance Section within the NRR staff.

15

as you'll see shortly, the Commission has tasked the

16

staff with monitoring efforts of foreign regulators to

17

measure

18

effectiveness

19

objective measures and indicators of safety culture.

20

We're currently doing this through a team

21

from across offices, and it consists of Team Leader,

22

Clare

23

presenting the details of the information that is in

24

this presentation.

25

Human

regulate

and

and

Goodman,

Factors

monitoring

who's

on

my

efforts

left,

And Clare is our --

Analyst

within

my

the

and

culture

safety

And

to

who

develop

will

be

as a Senior

section.

Also,
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1

although he's not actively participating in this panel

2

discussion,

3

staff.

4

want

5

Allegation Advisor.

6

NRR.

7

who's from the Office of Research, and I don't think

8

Jay's in the room right now but he will be shortly.

9

And he's also a member of the team.

Jim Bongara is also on the team of my

I also have Lisamarie Jarriel.
to

stand

up,

Lisa?

Lisa

Lisa is

is

the

And we also have --

And we also have Dr. J --

--

you

Agency's

she's within

Julius J. Persensky

10

Consistent with the mission of this team,

11

several of the members, Clare, Lisamarie and Jay, are

12

also members of the NRC inspection team working on the

13

--

looking into the Davis Besse issue.
Our purpose today is to --

14

go to the next

15

slide --

16

first of all, refresh everybody's memory as to what

17

the current guidance that we have provided by the

18

Commission, and then we're going to list the set of

19

attributes of the safety culture that was developed by

20

the --

21

Safety Advisory Group and set forth in INSAG 15, which

22

I was very impressed with when I first

23

document.

24

of thinking that's evolved on the issue, but --

25

we use those as sort of a baseline document.

just to give you an overview,

under the IAEA's auspices,

we want to,

the International

read that

And, anyway, it certainly represents a lot
well,

And for
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1

each attribute we will describe what characterizes

2

these

3

against these attributes, what guidance we currently

4

have.

and

attributes

And

5

then

I want

to

what

say

we

guidance

on

the

have

we

outset

6

currently assess and monitor safety culture within the

7

inspection program, but it's on a limited basis.

8

we'll try to show you what we do and then give you a

9

little flavor for what we don't do.

And

At the end, we'll
And

10

provide some conclusions regarding our plans.

11

simply put, our plans are to try and work within the

12

guidance that we've received from the Commission.

13

if

14

enhancement, then we would be obligated and we would

15

plan to go back to the Commission to basically get

16

their buy-in and approval to move into a new area.

we

do

find that we

see

I want to now --

17

a need for

And

regulatory

again, time is limited,

18

but I want to shift seats here with Clare Goodman as

19

our team leader.

20

attributes, and then we'll get on with the discussion.

one question --

23

MR. TRIMBLE:

24

MEMBER

25

Well, maybe just ask you

MEMBER POWERS:

21
22

I'd like Clare to go through those

Please.

POWERS:

--

before

I

leave.

Suppose that you said, "Gee, we've got to regulate in
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1

this

area,"

2

analysis?

wouldn't

you

3

MR. TRIMBLE:

4

MEMBER POWERS:

5

to

do

a

backfit

Yes, we would.
How do you do a backf it

analysis?

6

MR. TRIMBLE:

7

MEMBER POWERS:

8

MR. TRIMBLE:

9

have

this

morning

10

challenging.

11

enough,

12

impossible

13

challenging.

Dr.

14

that

How would you do it?
Yes.
I think it was mentioned

it

could

I haven't
Powers,
or

not

be

really

difficult

thought

to know

whether

but

certainly

it

MEMBER ROSEN:

it

about

and
it

would be
would

be

What you really mean, Dana,

15

I think is if you wanted to establish a new rule to

16

regulate in this area without a backfit analysis.

17

MEMBER POWERS:

18

MEMBER ROSEN:

19

No, you can't regulate -But you couldn't establish

a new rule.

20

MR. TRIMBLE:

21

MEMBER POWERS:

Yes.

That's a good point.

If you try to impose new

22

requirements on a reactor, you have to do a backfit

23

analysis.

24
25

MEMBER ROSEN:
requirements, that's right.

If you try to impose new
But I'm not talking about
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1

that.

2

MR. TRIMBLE:

3

MEMBER ROSEN:

4

Right.
I'm talking about what you

look at within the scope of what you have.

5

MR. TRIMBLE:

If you have --

Right.

if you --

yes.

6

In other words,

7

is if you were to enhance your inspection program or

8

something, it may not --

9

very careful in that area that you're not through the

10

of course, you'd have to be

inspection program --

11
12

I think what you're saying

MEMBER

ROSEN:

You're

adding

new

requirements.
MR. TRIMBLE:

13

14

right.

15

monitoring.

--

putting new requirements,

But maybe in the monitoring area, NRC staff

16

MEMBER SIEBER:
a

17

impose

18

agreement with the industry or with the licensee.
MR.

19
20

monitoring

data

Even with that you can't

TRIMBLE:

Yes.

MEMBER SIEBER:

22

MR.

by

That's

my

TRIMBLE:

to

a

Right.
We're

going

do

switcharoo here and let Clare have the microphone.

24
25

except

understanding.

21

23

requirement

MS. GOODMAN:
speak

plenty

loud

Although I've been known to

enough

that

I

don't

need

a
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1

microphone.

Just as some background for some people,

2

I've been working on the NRC staff since 1980 in a

3

number of areas of Human Performance.

4

my hand, can you see, that means the next slide.

5

I'm going

And if I put up

to basically

skip over this

6

fairly quickly because this morning we went over the

7

definition

8

definition, as Thadani indicated this morning, that

9

was put forth in INSAG 3 and 4.
of

for safety culture.

time

I'm going

NRC

is using the

And also in the

10

nature

11

Commission

12

indicated, I'm going to go through what currently is

13

our Commission guidance and within the boundaries that

14

we're operating at the moment.

15

First

guidance

on

to move

fairly

this

to

the

quickly.

list

is

current
As

a

1989

Dave

policy

16

statement.

17

time as NRR Director on the conduct of operation.

18

it's the only regulatory document that we have that

19

directly addresses safety culture.

20

stating

that,

21

working

environment

22

operations at nuclear power facilities has a direct

23

relationship

24

"Management has a duty and obligation to foster the

25

development of a safety culture," and it does use the

It was probably issued during Tom Murley's

"The

to

Commission
provided

safety."

It starts out by

believes
for

It

And

the

also

that

the

conduct

states

of

that,
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1

word,

"safety culture,"

"at each

facility and to

2

provide the professional working environment in the

3

control room and throughout the facility that assesses

4

safe operations."

5

a couple more quotes from that policy statement.

And throughout this talk I'll give

6

The Commission has also provided further

7

guidance in three staff SRMs that have been issued

8

that are listed here.

9

approved only the current staff practice of inferring

10

licensee management performance from performance-based

11

inspections, routine assessments and event follow-up.

12

That SRM specifically said that efforts to develop

13

leading

14

licensee management performance or competency as an

15

input,

16

performance-based inspection findings.

17

that SRM eliminated resources directed at developing

18

a

19

performance.

indicators

and the

systematic

20

The first SRM, issued in 1998,

of

performance

of

not

use

inspection program should focus on

method

for

Probably the most
out

should

this

SRM

inferring

important

that NRC

management

thing that

21

came

22

addressing management competencies.

23

important language-wise that that SRM was addressing

24

management

25

culture as we're talking about today.

competencies

is

And, lastly,

more

should

not

be

And I think it's

than

it

was

safety
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1

In the second SRM, which was mainly about

2

safety conscious work environment, but at that point

3

the definitional differences between safety conscious

4

work

5

interchangeably, so it's unclear if the guidance was

6

referring just to safety conscious work environment or

7

also to safety culture.

8

was the staff should continue with current policy with

9

the

environment

and

safety

culture

were

used

But the guidance of that SRM

addition of development and

implementation of

10

additional guidance and training in support of more

11

complete and consistent program implementation.

12

didn't further give any details.

It

13

Lastly, and more recently, the Commission

14

in an SRM this year issued quite a bit of guidance on

15

safety conscious work environment, and at the end of

16

that SRM had two additional points related to safety

17

culture.

18

monitor the efforts of foreign regulators to measure

19

and

regulate

safety

20

effectiveness.

In

21

subjectivity is a principal objection to the direct

22

regulation of safety culture, the staff should monitor

23

efforts to develop objective measures, indicators of

24

safety culture.

25

guidance that we've received.

Those points were that the staff

culture

and

particular,

assess
because

should

their
the

And that's probably the most recent
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1

This slide lists the key issues of safety

2

culture

from

3

attributes.

4

principles or elements.

5

selected topics by the International Nuclear Safety

6

Advisory Group, or INSAG, and these are the group of

7

attributes that have resulted from a maturation of a

8

number of documents.

9

INSAG

15.

Others

First,

I'll

have

refer

referred

In any event,

to
to

them

as

them

as

they're the

INSAG 3, which dealt with basic

10

principles of safety, to INSAG 4, which specifically

11

dealt with safety culture, all the way through INSAG

12

11,

13

practical suggestions for utilities to use.

14

dealt with the management of operational safety.

15

finally, the document, INSAG 15, dealt with a number

16

of attributes that are listed here for safety culture.

17

And I think the important thing to take away from this

18

slide

19

principles that have wide applicability and cut across

20

multiple cultures and applications.

which dealt with developing safety culture and

is

that

this

is

an

international

INSAG 13
And,

set

of

21

The first attribute, commitment to safety,

22

means that safety is put clearly and unequivocally in

23

first place from the top of the organization.

24

absolute

25

philosophy.

clarity

from

the

organization

There's
safety

The following slide addresses some of the
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1

places that NRC talks about this type of commitment.

2

MEMBER POWERS:

3

mean that

4

safety is

5

their number one priority?

Does your previous slide

you're demanding that

organizations

say

6

MS. GOODMAN:

7

MEMBER POWERS:

That can't possibly be.

8

MS.

Yes.

9

morning

GOODMAN:
--

that

Correct.

I

think

it's

I heard you

this

best

that

stated

10

management exhibits safety first practices.

11

that we're not talking about the ultimately shutting

12

down the facility because the only way for a facility

13

to be safe is shut down.

14
15

MEMBER

POWERS:

but

some

MS. GOODMAN:

17

MEMBER POWERS:

our

Yes, that true.
It would be bad to shut

down a spent fuel pool.

19

CHAIRMAN APOSTOLAKIS:

Why are you giving

Is there anywhere --

20

us the INSAG 15 attributes?

21

the Commission say you should look at those?

22
23

of

facilities are not safe if we shut down.

16

18

Yes,

And by

MS. GOODMAN:

No.

did

The guidance from the

Commission is limited to three SRMS --

24

CHAIRMAN APOSTOLAKIS:

25

MS.

GOODMAN:

--

Right.

that we received.

I'm
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1

using those attributes because

2

definition for safety culture and attributes of safety

3

culture

4

experts, they've matured over time, a number of years,

5

a number of committees have met that have led to the

6

development of these attributes.

7

attributes to show you where there are pieces of NRC

8

regulatory rules or guidance and where there are not.

9

It's more a methodology to sort of present what we do

10

agreed upon

at

the moment

by a panel

of

And I'm using these

cover and what we don't cover.

11

CHAIRMAN APOSTOLAKIS:

12

MS. GOODMAN:

13

those are the best

Okay.

Okay.

So it's an effective list to

start from.

14

CHAIRMAN APOSTOLAKIS:

So you may go back

15

to the Commission then and give some recommendations

16

at some point --

17

MS. GOODMAN:

18

CHAIRMAN APOSTOLAKIS:

19

Yes.
--

regarding the

ones that are not covered.

20

MS. GOODMAN:

21

CHAIRMAN APOSTOLAKIS:

22

MS.

GOODMAN:

Yes.
Okay.

The policy statement

on

23

conduct for nuclear power plant operations, I've read

24

from it already, it also says that,

25

provide the leadership that nurtures and perpetuates

"Management must
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1

the safety culture."

2

point

3

matters

4

organizations concerned."

5

wraps up by saying, "Management should review their

6

procedures and policies on the conduct of operations

7

to assure they support an environment for professional

8

conduct."

for

It

the necessary

is

with

the

says that,
full

"The starting

attention

senior

to

management

And it,

lastly,

safety
of

all

sort of

9

We also have technical specifications that

10

require certain administrative controls related to

11

organizations,

12

management review groups, and we also have an SRP that

13

has some limited guidance.

including

PORC

and

other

senior

14

So in summary, we have limited coverage of

15

this attribute, and we should in particular understand

16

that policy statements are not directly enforceable,

17

they're not rules.

18

Next attribute, use of procedures.

Very

19

quickly, this states what the characteristics are of

20

that

21

written,

22

purpose, appropriate for task and accomplish what is

23

needed to maintain safe operations.

attribute.

24
25

simple,

Procedures

need

understandable,

The next

slide

to
fit

be
for

clearly
their

identifies a number of

areas where the NRC does have some rules and guidance.
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Reg Guide

1

Appendix B addresses procedures directly.

2

1.33

3

activities that should be proceduralized.

4

are inspection procedures.

5

procedure listed here.

6

that you have are a prior one where

7

supplemental inspection procedures. Under the reactor

8

oversight process, we have baseline procedures, and

9

then

endorses ANSI

we

3.2,

Also, there

There's one inspection

Now, the copies of your slides

special

have

which provides a list of

inspection

I listed some

procedures

or

10

supplemental inspection procedures, such as this 95003

11

and then we have further supplemental procedures, such

12

as plant procedures or EOPs or human performance that

13

could be used in conjunction with 95003 if that was

14

the appropriate issue that was being dealt with.
So, in summary, we have --

15

we've written

though to some

16

guidance that cover this attribute,

17

extent implementation is restricted by the ROP process

18

because a number of our items are in supplemental

19

procedures and not part of the baseline.
The next attribute deals with conservative

20

Most incidents in the industry occur

21

decision making.

22

because somebody failed to consider or question in a

23

conservative manner decisions that they've made, and

24

this slide is just a list of those characteristics.

25

The next slide provides again a number of places where
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1

NRC does provide documentation or guidance to the two

2

inspection

71111.15

and

3

71111.14, are part of the baseline ROP process.

So

4

they would be conducted at all plants on a regular

5

basis.

procedures

reviews

evaluations

operability

The

6

here,

listed

7

evaluations to ensure that operability is properly

8

justified

9

available.

systems

remain

baseline

performance

personnel

The

or

components

that

and

reviews personnel performance

10

inspection procedure

11

during planned non-routine plant evolutions or non-

12

routine unplanned events.

again the

the policy statement,

Lastly,

13

It also reviews all LERs.

14

same one that I talked about previously on conduct for

15

operations, addresses this attribute by stating that

16

open attitudes are required in such staff to ensure

17

that information relevant to plant safety is freely

18

communicated.

19

their admission is encouraged.

By these means and all

20

pervading

is

achieved allowing an

21

inherently questioning attitude.

22

complacency,

23

fostering

24

corporate self-regulation in safety matters.

When errors of practice are committed,

safety thinking

a

both

So,

25

commitment
of

in

of

The prevention of

accountability

personal

summary,

and

excellence

we

have

a

number

the
and

of
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1

specific indirect guidance in this area, but we have

2

a limited coverage in the global sense of conservative

3

decision making.

4

already said, the policy statements of course are not

5

directly enforceable.

6

And, again, just to repeat what I've

The next attribute is reporting culture.

7

The characteristics are listed in this slide.

8

summary,

we

have a fair

9

amount of coverage of this attribute.

There is a

in this particular area,

10

policy statement --

11

a policy statement on freedom to raise safety concerns

12

which sets

13

establish and maintain safety conscious environments

14

in which employees feel free to raise safety concerns,

15

both to their management and to the NRC, without fear

16

of retaliation.

17

is critical to a licensee's ability to safely carry

18

out licensed activities.

19

71152, which is called the identification resolution

20

of problems,

21

inspectors on the topics of willingness to raise

22

safety concerns.

23

go on to the next slide --

In

forth expectations

that

there's

licensees will

A safety conscious work environment

The baseline procedure, IP

has been revised to give guidance to

The next attribute is challenging unsafe

24

acts and conditions.

25

process

for

This attribute speaks to the

identifying,

reporting

and correcting
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An important feature of

1

unsafe acts in the plant.

2

this attribute is that employees are fully involved in

3

the process and are trained to know how to challenge

4

in a constructive way.

The next slide.

This attribute is a cost-cutting issue in

5

In the ROP

6

the reactor oversight process, or ROP.

7

process,

8

procedure IP 71152.

9

the NRC's ROP process is to establish confidence that

10

each licensee is detecting and correcting problems in

11

a manner

12

public, and in fact a key premise of the ROP process

13

is

14

identification and resolution programs will manifest

15

themselves

16

identified during the baseline inspection program or

17

by crossing performance indicator thresholds.

18

in summary, we have a fair amount of coverage for this

19

particular attribute.

that

it's

that

inspection

the

A fundamental goal of actually

limits

weaknesses

as

through

addressed

to members

the risk

performance

issues

the

problem,

licensee's

in

of

will

which

be

And so,

The next attribute, learning organization.

20

If an organization

21

This is a little bit trickier.

22

stops searching for improvements in new ideas by means

23

of eliminating say benchmarking or seeking out best

24

practices,

25

backwards.

there's

a

Ideally,

danger
all

that

employees

it

will

are

slip

involved
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1

proactively and --

2
3

MEMBER POWERS:

What does that mean that

there's a danger it will slip backwards?

4

MS. GOODMAN:

Operational experience and

5

benchmarking both are crucial ways that a facility can

6

find out

7

facility or at other facilities.

8

am I answering your question or --

about

9

either prior near misses

MEMBER POWERS:

10

If

somebody

11

backwards?

12

stays

at

And I --

their

can you --

It's to slip backwards.

constant,

how

do

they

slip

That's what I'm struggling with.
MR. TRIMBLE:

I think the point was that

13

if you're not --

14

the old saying is if you're not out there constantly

15

looking at how others are doing, others are improving

16

around you, are you keeping up with them, not that we

17

have

18

organizations that don't keep looking, then obviously

19

have missed opportunities to find problems.

a

20

rising

it's one of these things that you --

standard

MEMBER

POWERS:

necessarily

This

but

sounds

for

like

the

the

21

continuous improvement kind of philosophy that the DOE

22

likes to pursue with their facilities, and I thought

23

we were smart enough in this Agency to avoid that kind

24

of thing.

25

MR. TRIMBLE:

Well,

like I said,

I was
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1

trying not to go so much at the rising standards as

2

more

3

whether you call it going backwards, but at least you

4

miss the opportunity to see some other event or see

5

other issues at facilities, and I guess that's what we

6

__

as

the

8

know

I think you want to avoid

MEMBER POWERS:

7

I don't

missed opportunities.

the accusation of ratcheting.
I don't think we're

Yes.

MS. GOODMAN:

9

We are speaking

10

really speaking of ratcheting here.

11

of making yourself aware of near misses.

12

shown that approximately

13

misses occur for every event.

14

and get you more information on that, but if you miss

15

those ten near misses and you don't know anything

16

about

17

information.

18

that assessing operational experience, though, is in

19

important.

20

Commission did at House testimony on Davis Besse did

21

say,

22

integration of operating experience into training and

23

review

24

provide for a comprehensive evaluation of the current

25

programs for collecting, evaluating and disseminating

those

"The

of

ten

--

is

ten --

it

Now,

ten near

I could go back

you've

misses,

near

Research has

missed

I think that this Agency does recognize

In

fact,

assessment

the

of

prior

Chairman

operating

program effectiveness

action

of

the

experience,

plan will
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1

operating experience."

2

MEMBER

POWERS:

3

responsible for that statement.

4

MS. GOODMAN:

5

MEMBER POWERS:

6

won't

hold

you

Yes.
How fortunate he's not

here.

7
8

I

MS. GOODMAN:

And he was --

Yes.

well,

I'm quoting from some past testimony.

9

CHAIRMAN APOSTOLAKIS:

But this, though,

10

implies

that you have a good root

11

methodology,

12

experience.

13

hardware failures, you really don't learn much.

14

mean that's

15

encourage anybody to do that or does the industry do

16

that?

right,

in

order

to

cause
learn

analysis
from

the

And if root cause analysis, say, stops at

something that

--

does

I

the Commission

I mean depends on --

17

MS.

GOODMAN:

-I think

in the new LER

18

rules, although those people aren't here right at the

19

moment, I think we did take a step in the direction of

20

trying to get licensees to go considerably further

21

when evaluating and writing up and LER to go into

22

Human Performance items.

23

is it, on LERs gives a number of human performance

24

areas, and we do expect that they do discuss not just

25

hardware failures.

The guidance in NUREG 1022,

And in fact when we review LERs
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1

still about half of the LERs, actually maybe a little

2

bit more than that,

3

performance items.

4

licensees on Human Performance.

5

would

6

reporting human performance.

7

level of detail that we'd like but it's come a long

8

way in the last 20 years.

they

very

I'm sure the industry

much

of time,

involved

in

We are running out

so let's --

Yes.

Okay.

11

MS. GOODMAN:

12

CHAIRMAN APOSTOLAKIS:

13

MS. GOODMAN:

14

CHAIRMAN APOSTOLAKIS:

15

are

It may not be at the

CHAIRMAN APOSTOLAKIS:

9
10

So we do get feedback from the

that

feel

do contain and write up human

So what's your --

There are --

Go ahead.

I'm

sorry.
MS. GOODMAN:

16

I can

just

skip

Yes.

Let me very quickly,

through.

With

regard

to

17

maybe

18

training, we're definitely --

19

We're

20

training, but that may or may not be an issue here.

21

We're not really ready to make recommendations in that

22

area.

23

clear priorities and organization.

24

are covered by Appendix B which deals with corrective

25

action,

possibly

missing

we have some guidance.

on

guidance

management

The underpinning issues are communications,
Those three areas

and we have a very limited coverage really
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1

with these attributes.

2

direct guidance in the area of communications.

We don't have certainly any

3

Lastly, in conclusion --

4

MEMBER ROSEN:

5

conclusion, one point about training.

6

training, the Agency has agreed with the industry to

7

support the National Academy for training and to use

8

the

9

training.

requirements

10
11

MS.

Before

thereof

in

GOODMAN:

you get

lieu

Well,

to

the

In the area of

of

a

rule

on

we have a rule on

training --

12

So in a sense --

MEMBER ROSEN:

but in a

13

sense, we are coordinating with the industry on that

14

one.

15

MS. GOODMAN: Most definitely.

16

as you well know, involve ten positions that are named

17

--

18

50.120.

or ten categories,

19
20

positions,

MEMBER ROSEN:

That does,

that are named in

But to say that we don't

have much on training is not exactly the whole story.

21

MS. GOODMAN:

No, that's really not.

22

sorry,

23

management training is not an area --

24

MEMBER ROSEN:

25

MS. GOODMAN:

I

was

starting

to

rush.

We

are

on

I'm
--

Oh, management training.
That's what I meant to say.
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1

So in conclusion,

2

direction to the staff with regard to safety culture.

3

They've

4

developments in the international arena and to monitor

5

events, both domestic and international.

6

EEO Bill Travers recently chaired a meeting on safety

7

culture of operational events.

8
9

directed

In

the Commission has provided some

us

to

summary,

monitor

we

safety

sample

culture

In fact, our

attributes

various degrees, but our program is limited.

to

We don't

10

have a process to look at issues as a set or a whole.

11

We admittedly looked at safety culture from sort of

12

performance individual facets rather than as a whole.

13

In fact, using an overused cliche, we tend to focus on

14

the trees and not the forest.

15

forest is possibly still elusive.

16

CHAIRMAN APOSTOLAKIS:

You might

say the

Well, the question

17

that comes to my mind after your presentation is it

18

appears that we are addressing various degrees, most

19

if not all, of the attributes from INSAG 15,

20

we give all green to Davis Besse and then it happens.

21

Something is missing here.

22

Is

Is

it

23

because these attributes are not a complete list?

I

24

mean they seem reasonable.

25

that?

and yet

I don't know what it is.

it because of our limited involvement?

What is it that creates
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1

And if you are to make any recommendations

2

in a SECY,

3

should expand what you're doing and look at actual

4

events.

5

said

6

Millstone and David Besse.

7

is it that happened there and if we had a reasonably

8

good system covering these attributes, would we have

9

prevented it or we would have known enough in advance

10

I assume, to the Commission, perhaps you

Mr. Thadani this morning had a slide where he

domestic

events,

Indian

Point

2,

Cooper,

And go back and see what

to do something about it?
I think, as you pointed out, also as many

11
12

others

13

important input you can get, right, because that shows

14

you how things really work.

15

mean we are past the first panel, we're beginning the

16

second,

17

happened.

18

as

well,

and

operating

I still

experience

is

the

most

So I'm still puzzled.

don't

know

why

Davis

I

Besse

I mean how can you help with me that?
MR. TRIMBLE:

Well,

I think,

as I --

we

19

did want to bring out the limitations of the program,

20

as you referred to.

21

I know

22

mentioned the dangers of making an assessment based on

23

a limited program that can give you a false degree of

24

confidence in the area.

25

that we're in the thinking process.

this

It is limited in its scope, and

morning

one

or

two

of

the

speakers

And I guess I have to say
As we go and
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1

we're

doing

2

learning and we're trying to keep an eye on, okay, is

3

there a way that we could have or should have known

4

about these problems, and I guess we haven't gotten

5

the

6

working on it.

7

now.

answer,

8
9

the

inspection at

but

it's

an open

Davis

Besse,

question and

we're

we're

That's about the best I can do right

CHAIRMAN APOSTOLAKIS:
occurs to me is, is

One thought that

it possible that because of Davis

10

Besse we are focusing on the wrong things?

11

urged this morning to bring behavioral scientists into

12

the way we do business around here.

13

Davis Besse, they explained away the indications they

14

had and then some people argued that they didn't have

15

the required questioning attitude to

16

alternate

17

explain also, which tells me now that maybe we should

18

train them to understand uncertainties

19

which has nothing to do with behavioral science.

20

an engineering issue, it's a risk assessment issue.

21

So do our people out there understand that there may

22

be very different hypotheses that

23

symptoms and --

24

and

25

culture

it

models,

seems

alternate

We were

If you look at

lead them to

hypothesis

that

would

in models,
It's

can explain the

it's not just behavioral science here,
that

because

we

are

everybody

all
says

focusing on safety
safety

culture

is
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1

important, and maybe it's an engineering problem.

2

MEMBER ROSEN:

Well, George, I know you're

3

pushing hard on this issue, but there are three people

4

on this panel who I think would have a fairly good --

5

ought to have a fairly good answer to that:

6

Meyers, Mr. O'Connor --

7

and Jack Grobe.

not Mr. O'Connor, Mr. Meyers

8

CHAIRMAN APOSTOLAKIS:

9

MEMBER ROSEN:

10
11

MEMBER ROSEN:

CHAIRMAN APOSTOLAKIS:

I hope my point is

clear.
MEMBER ROSEN:

Yes, but you're pushing on

the wrong spring.

18
19

And they may be able to

address why our regulatory system --

16
17

You guys know our

charge, for you to answer this question.

14
15

Okay.

At least, maybe Sonja.

CHAIRMAN APOSTOLAKIS:

12
13

Mr.

CHAIRMAN APOSTOLAKIS:

I'm not pushing,

I'm just raising --

20

(Laughter.)

21

MEMBER SIEBER:

There

is an answer to

22

this.

The question is the same question as why didn't

23

the PRA give you a probability that this event would

24

occur.

25

trees is a deterministic analysis of what can happen.

And the answer to that is underlying all the
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1

And it turns out that nobody anticipated that leaking

2

boric

3

creating a large hole

4

When you get to the point of should the utility have

5

been able to identify it, the answer to that, in my

6

view, is they probably should have.

7

questioned why the leak rate changed and went up.

8

They should have questioned why the filters needed to

9

be

acid

changed

in

all

this

would

configuration

lead

to

in the reactor vessel head.

time.

the

I

They should have

mean

there

were

10

indications out there that something was wrong, but

11

not necessarily was there enough information to tell

12

you you're eating a hole through the reactor vessel

13

head.
I have another question, however, related

14

It seems to me that if you take

15

to this presentation.

16

the INSAG attributes, INSAG 15 attributes, what you've

17

really done is to look through Title 10 and policy

18

statements and inspection procedures and so forth to

19

try to match up do I have something that addresses

20

some piece of one of these attributes, okay?

21

can draw a conclusion,

22

procedure or a reg guide or Appendix A or Appendix B

23

or something like that that addreses bits and pieces,

24

but it certainly isn't comprehensive.

yes,

I have

And you

an inspection

My question is in order for an inspector

25
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1

in the plant, the NRC inspector, to be able to get a

2

handle on safety culture, he would have to weave his

3

way through the 15 or 20 different procedures and reg

4

guides and parts of Title 10, and some of those are

5

pretty

6

requirements that's in the tech specs, it goes back to

7

the ANSI standard,

I think,

because it says

8

almost

do

need

9

Constitution to be in the House of Representatives?

10

You've got to be 21 years old and a resident for seven

11

years.

gross.

like

Like

what

the

you

description

to

be

of

--

under

job

it's

the

And so they are not very demanding standards.

12

The

question

and all

using

inspection

procedures

14

regulations and the reg guides,

15

comes

16

conclusion that the safety culture was good or bad

17

based

18

relationship to the attributes?

19

probably no.

on

20

policy

the

13

with the

the

is

regulations,

their

and the

the guidance that

could

relationship,

you

the

come

to

a

regulations

And the answer is

Is that correct or incorrect?
MR.

TRIMBLE:

Yes.

21

process is performance driven to

22

have to --

23

but

24

performance issues.

And also our ROP
--

you also would

you'd have to not only do this integration

you'd also have to

25

statements

MEMBER SIEBER:

see an accompaniment with

Well, the bigger question
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1

is, which gets back

2

MS.

--

GOODMAN:

You

get

back

to

this

3

morning's issue where Tom Murley had, you know, do you

4

have

5

first?

6

first.

7

either one.

the

performance

first

or

We're arguing which of
In fact,

safety culture

those boxes

comes

I might argue that you might have

8

CHAIRMAN APOSTOLAKIS:

9

MS. GOODMAN:

10

the

Or both.

Or both.
They might be on

top of each other.

11

CHAIRMAN APOSTOLAKIS:

12

MS.
the

GOODMAN:

In a line.

And I think that we will

13

within

Commission

14

necessary,

15

further guidance.

16

our intention to work within the ROP process, but I

17

think what we did for this presentation made us take

18

a look at could somebody, could an inspector pull all

19

these pieces together or do we have the pieces all

20

over

and

if

we

see

21

difficult task for the inspector to pull

22

together.

And that's one thin we accomplished and you

23

made

accomplish,

24

presentation, and maybe that's a first step and we've

25

got some other steps to go.

I think we'll go to the Commission for

the place?

us

guidance

We'll review the ROP process.

So

it

would be kind of

I

guess,

by

It's

a very

them all

doing

this
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1

CHAIRMAN APOSTOLAKIS:

2

a SECY to the Commission on this?

Do you plan to send

3

MS. GOODMAN:

At the moment --

4

MR. TRIMBLE:

Well, our thoughts are what

5

we want to do is to be very clear to make sure we're

6

communicating well with the Commission as to --

7

decide to get back in this area, we want to make sure

8

that the Commission is in agreement with that.

9

may translate to a Commission paper, it may not, but

10

maybe communication can be done in some other way.

11

But we definitely want to --

12

at least talk to the Commission before we get --

13

know, here at the earliest, at the onset, before we

14

get rolling too far in any direction.

15

MEMBER ROSEN:

if we

That

I think we see a need to
you

Do you plan to come to the

16

SERS' Human Factor Subcommittee and discuss what you

17

have --

MS. GOODMAN:

18

I think,

yes.

In fact --

19

yes.

I think that it would be very appropriate for us

20

once we have got together a plan that we would come to

21

a subcommittee or that we would come to the ACRS to

22

discuss our plans, and hopefully we would do a joint

23

office presentation.

24
25

CHAIRMAN APOSTOLAKIS:

I don't want people

to feel that we're giving more time to the staff than
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1

the guests, but --

I have one short question.

2

MEMBER SIEBER:

3

CHAIRMAN APOSTOLAKIS: One short question.

4

MEMBER

I

SIEBER:

think

it's

that

5

important to remember George's first question, which

6

is, is this all safety culture or is there something

7

else,

8

technical issue,

9

thought about all the way these corrode and crack and

10

otherwise fail and alert ourselves to look for that?

11

The other

12

people to say,

13

filters all the time.

14

up," and those kinds of things.

and I think there's two issues.

and that issue is have we

the culture

is

issue that

really

causes

"I wonder why I'm changing all these
I wonder why the leak rate went

are

I think we

CHAIRMAN APOSTOLAKIS:

15
16

issue

There is a

already in the discussions with Mr. Meyers.
MR. MEYERS:

17

Nobody has said this yet:

going to look at what

--

go back to the

18

you're

19

after the event started that's one issue.

20

allowed it to start?

21

all safety evaluations from the owners group.

22

owners group did that.

23

that

24

endorsed.

25

thinking it was a well written safety evaluation.

we would
I

--

But what

There was 9701 and we wrote you
Each

The safety evaluation said

do head inspections,
still

If

read

that

which you all

safety

evaluation
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1

So

we

at

would

down
we

do

head

would

have

inspections

3

surveillance procedures in place

4

inspections with and that we would look for one cubic

5

inch of boron for criteria.

6

inch of boron, that's what the safety evaluation gave

7

you,

8

analysis of where it came from before we started back

9

up.

10

outage,

and

2

I said,

every

go

to do those head

And if we found one cubic

then we would do detailed engineering

You can look at the Davis Besse event and

11

you could look at Davis Besse, period.

The procedures

12

that we had in place did not implement that safety

13

evaluation.

14

we had procedures in place.

15

you the safety evaluation,

16

make sure that each utility put in procedures and

17

surveillance procedures that implemented that safety

18

evaluation.

19

INPO inspected it, you didn't call us to task either.

20

So all of those failures are right there.

21

those

22

surveillance procedures in place,

23

outage

24

wouldn't be sitting here today.

25

which were the failures.

The owners groups did not make sure that
The owners group wrote
the owners groups didn't

And then when you all inspected it or

failures

and look

had

for

taken

place

one cubic

so

If any of

that

we

had

inspections every
inch of

boron,

we

Nobody's saying that,
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1

CHAIRMAN

APOSTOLAKIS:

Which

were

2

failures.

I think it's time to move on, and we have

3

the next presentation by Mr. George Felgate of INPO.

4

MR. FELGATE:

Thank you.

I appreciate the

5

invitation to be part of the meeting today.

I'm Vice

6

President and Director of the Analysis Division at

7

INPO.

8

for the analysis of all the plant-specific data that

9

we use in preparing for our various interactions with

The Analysis Division at INPO is responsible

10

our members.

It's also the division that analyzes all

11

the

12

trends,

13

experience exchange program.

data that we use
and

we

to

manage

detect emerging
the

industry's

industry
operating

14

As far as several had addressed why they

15

thought they were here, well, INPO's name has come up

16

a couple times, so that's a good reason to be here.

17

But also I think it's totally appropriate.

18

a discussion about safety culture in the industry, I

19

think INPO should be at the table, so I'm very --

20

MEMBER

ROSEN:

Will

21

microphone a little closer?

22

MR.

23

the opportunity to be here.

24

our first slide.

25

FELGATE:

you

If there's

pull

the

So I appreciate very much
Next slide, please --

or

That's good.

What I'm going to talk about briefly is
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1

INPO's perspective on safety culture, meaning how have

2

we approached looking at safety culture?

3

to talk about Davis Besse lessons learned.

4

the subject of the meeting,

5

going to go into all of the lessons learned.

6

going to mention those that impact directly on safety

7

culture.

8

operating experience report that we've issued,

9

that's been mentioned a couple times, and what we're

mention

I'll

I realize,

briefly

the

We're going
That's not
and I'm not
I'm just

significant
and

And then, finally, I'll discuss some

10

doing with that.

11

of the actions that we have planned going forward.

12

Next slide, please.

13

Just briefly, I draw your attention to the

14

last bullet on this slide, which is safety culture or

15

looking at safety has been an integral part of INPO's

16

activities going back to its formation.

17

Commission said there needed to be at the time of

18

Three Mile Island a dramatic change in the industry's

19

attitude towards safety, and the INPO, of course, was

20

the

21

Camity Commission.

industry's response

to the Commission,

to the

Next slide, please.

This is INPO's mission,

22

The Camity

and, as you can

23

see, it is to promote the highest levels of safety and

24

reliability.

So safety again appears prominently in

25

our mission.

It's really in our fabric of what we do
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1

at INPO.

2

MEMBER

3

"excellence,"

4

performance.

which

MR.

5

we

And

ROSEN:

implies

FELGATE:
just

the

is

standards

of

rising

That's

had

word there

discussion

7

ratchet, and we do it openly and willingly and with

8

our members -MEMBER ROSEN:

9
10

MR. FELGATE:

11

MEMBER

Now,

the

staff

And understandably.

CHAIRMAN APOSTOLAKIS:

has

a

That's

There's no backf it

rule.
MR.
right.

FELGATE:

No backf it

rule,

that's

Next slide, please.
The rule

MEMBER ROSEN:

19

20

That's right.

part of the differences in our two organizations.

17
18

do

Without apology.

ROSEN:

MR. FELGATE:

15

16

we

different problem for a regulatory agency.

13
14

ratcheting,

The

6

12

about

correct.

is backf it at

INPO.
MR. FELGATE:

21

As I've mentioned,

it is

22

fundamental to INPO's mission, but we have not always

23

--

24

"safety

25

activities loo]king at safety and dealing with safety

our activi ties
cultu:re."

have not
We've

always used the
often

gone

about

term,
our
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using

different

terminology

in

some

of

our

1

but

2

interactions with our members.

For example, safety

3

focus

core

4

management.

5

subjects like reactivity management.

6

our fabric, it's in everything we do at INPO, it's --

7

the words, "safety culture," are not spoken perhaps as

8

often as they should be.

or deep respect

9
10

for the

or reactivity

A lot of emphasis in the past by INPO on

MEMBER ROSEN:

So while it's in

But they do show up,

do

they not --

11

MR. FELGATE:

12

MEMBER

objectives and criteria.

14

MR. FELGATE:

15

MEMBER ROSEN:
was very unabashed.

17

Section 1 --

--

ROSEN:

13

16

Oh, yes.
in

the

performance

The very first --

The 1997 version at least

It has a section, in fact it's

18

MR. FELGATE:

19

MEMBER ROSEN:

Right.
--

and it's entitled not

20

deep respect for the core, not reactivity management,

21

not safety focus, it's entitled, "Safety Culture."

22
23

MR.

Safety

culture,

that's

right.

24
25

FELGATE:

MEMBER ROSEN:

So INPO has been there for

at least six years.
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MR.

2

guess my point

3

printed on paper would get the impression that it's

4

one of many things whereas my point is it's really

5

embedded in a lot of what we do.

6

FELGATE:

is

But someone

someone

MEMBER ROSEN:

looking

looking

--

1

I

at just what's

But I just want to be very

7

clear that I'm making the point, and you're confirming

8

it, that INPO has had that focus with those words in

9

its performance objectives and criteria, which is like

10

the Bible for the beginning of the evaluation process.

11

MR. FELGATE:

That's right.

12

MEMBER ROSEN:

13

MR. FELGATE:

Since 1997.
That's correct.

14

please.

15

lips there, Mr. Apostolakis.

Next slide,

And I will answer the question that's on your

16

Principles for enhancing professionalism

17

of nuclear personnel was issued in the '80B,

18

you can see, just an excerpt from that, it spoke to

19

the nuclear professionals thoroughly and viewed with

20

a great respect and sense of responsibility for the

21

reactor core,

22

decisions

23

responsibility into account.

24

define safety culture.

25

for reactor safety,

and actions

take

this

and as

and all of
unique

his

and grave

Another way, really, to

Our performance objectives and criteria,
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1

as Mr. Rosen has mentioned,

2

all levels of the organization consider nuclear safety

3

as the overriding priority.

4

conference,

5

conference gathers

6

conference at one time once a year.

7

workshop was safety focus during changing times, and

8

why we picked that theme at that time was deregulation

9

and the forces of the increasing need to keep the

10

units online, that the pressure to produce megawatts

11

and the impact that might have on safety focus.

says that individuals at

In 1996, we had a CEO

and for those who don't know,
together all of

the

the CEO

CEOs in a

The focus of that

12

Starting also in 1996 we moved to cross-

13

functional areas where we placed a greater emphasis on

14

the organizational factors that could detract from

15

sustained high levels

16

tracked through safety culture.

17

of performance

or could

be

And as already been mentioned by someone

18

here this morning,

19

again

20

keeping it.

21

event.

22

from Davis Besse, and we focused on actions to not let

23

that occur again.

focused on

24
25

the most

recent CEO conference

safety culture,

building

it

and

It was a direct result of the Davis Besse

We discussed the lessons learned as a group

Next slide, please.

So our approach over the years has been an
overall

look at

plant performance,

safety culture
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1

included, by a team of professionals that have broad

2

experience, many at the management level that are on

3

our teams that visit the plant.

4

been if safety culture is unhealthy, it will show up

5

in the symptoms that we look at, and I'll cover those

6

symptoms which you could call attributes if you like

7

or

8

performance.

we've

said

they're

Our philosophy has

symptoms

of

declining

Next slide, please.
Our definition of safety culture is just

9

It's an abbreviated version,

10

a little bit different.

11

it's not out of line with the INSAG definition, it's

12

similar to INSAG 4, but it is that set of attributes

13

that results in nuclear safety being the overriding

14

priority at the station, that set of attributes.

15

very similar to what you'll read, as has already been

16

mentioned in our performance objective dealing with

17

safety culture.
So what do we

18

look for?

It's

What are the

19

symptoms that I'm referring to that we look for to see

20

if safety culture is healthy?

21

we look at operators in the simulator and implementing

22

the emergency operating procedures.

23

can they successfully get through the procedure.

It's

24

what respect do they show for that procedure?

When

25

they come across something that is not quite written

Every plant evaluation

And it's not just
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1

per procedure, what do they do?

2

though they may be a bit uncertain?

3

manage that kind of situation?

4

follow the procedure when they turn the switch or a

5

dial and not really understand what might be happening

6

outside the control room by turning that switch?

7

it's more than just seeing if they can make through

8

the procedure satisfactorily.

9

Do they proceed even
How does the crew

Or do they blindly

So

We look at any evolution that might be
occurring

11

affects core reactivity.

12

like a boration or a dilution,

13

complex evolution.

14

that evolution is approached and with what care and

15

caution that evolution is performed.

16

on

how

operators

--

10

any

evolution

that

It might be something simple
or it could be a more

But we watch very carefully how

We take a look at where the problems are

17

not reported or are allowed to linger --

18

plant or deficient plant equipment.

19

thorough inspection of the plant, and we identify any

20

equipment deficiencies that we come across.

21

to see that they're in the system, their system, for

22

identification and resolution.

23

question is, well, why isn't it?

24

that that deficiency hasn't been identified?

25

have something to do with the culture at the station,

leaks in the

We do a pretty

We check

If they're not, a good
Are there reasons
Does it
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1

for example?
range of

we watch a wide

Importantly,

2

maintenance

activities,

operations

3

activities,

4

activities, and we take a look at do the operators or

5

the

6

unexpected conditions?

7

with a team of 50 or so people on site, you will run

8

across several evolutions where it doesn't quite go as

9

planned, and it's very telling how the organization

10

deals with that when they come across that situation.

11

Is there an attitude that says,

12

quite the way it's written in the procedure, but we've

13

done it this way before, and I know I can proceed."

14

Or do they stop, put the system in a safe condition,

15

contact

16

conservative manner?

technicians

the

stop

facing

or

And over a two-week period

supervisor

and

"Oh, well,

it's not

in

it

approach

a

It's very telling.

MEMBER ROSEN:

17

uncertain

when

You skipped the

fourth

18

bullet, and I'd really like to hear what you say about

19

that.
MR. FELGATE:

20

Oh, I skipped the --

safety
They may

21

systems are unavailable longer than need be.

22

meet regulations.

23

may even meet the 2005 goals as one of the performance

24

indicators, but if it's planned to be out of service,

25

online maintenance, let's say, it's planned to be out

Their safety system unavailability
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1

of service for ten hours and it's out of service for

2

12 hours, why?

3

they

4

maintenance are coordinated so it goes out of service

5

promptly or crisply,

6

when it's ready to be put back in service there are no

7

inefficiencies associated?

8

respect or a recognition that that safety system, even

9

though it may meet the rules, should be in service the

can

to

Is the organization doing everything
ensure

that

operations

and

let's use that word,

and

and then

In other words, there's a

10

absolute maximum amount of time possible.

11

what's meant by that bullet.

12

RP

That's

Next slide, please.

How risk is measured and managed.

We look

13

at the planning going into outages as well as the

14

planning for online maintenance and how well the risk

15

management of systems being taken out of service is

16

handled by the station.

17

are installed.

18

that's going to have on the margins?

19

subtle things.

20

give an example,

21

consequential events recently in the industry but on

22

the balance of plant side, not necessarily directly

23

related to the power uprate scope itself.

24

that

25

erosion/corrosion issue on the secondary side of the

We look at modifications that

Do they adequately question the impact
And it may be

It may be more than this --

increased

just to

power uprates have caused several

steam

flow

has

It may be
caused

an
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1

plant.

Is the thinking of the plant broad enough to

2

include

3

consequences,

4

extra challenges that might be posed on the operators

5

in the control room.

that

6

scope

of

if you will,

impacts,

unintended

in equipment as well as

Somewhat subjective.

CHAIRMAN APOSTOLAKIS:

When you say the

7

plant whom do you mean, the management of the plant or

8

everybody?

9

MR. FELGATE:

Everybody, top to bottom.

10

CHAIRMAN APOSTOLAKIS:

11

MR. FELGATE:

12

CHAIRMAN

Top to bottom.

Yes.

APOSTOLAKIS:

So

individual

13

workers should have a good idea as to how what they're

14

doing at the moment affects the big picture.

15

MR. FELGATE:
comfortable

16

How

17

problems?

We'll

18

interviewing

surveys,

19

board operator in the control room.

20

days

21

relationship that's established, because typically the

22

people on our teams are board operators on another

23

plant

24

something deficient and you' 11 ask why is that item -

25

have you raised that to your management?

with

the

or SORs

is

That would be correct, yes.

the

plant

spend

a

board

at

just

staff

great

with
deal

raising
of

time

spending time with the

operator,

another plant.

And after a few

there's

a

certain

And you'll

see

And if you
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1

get an answer like, "I've raised it three times but it

2

never gets taken care of," that' s a culture issue, and

3

it's a red flag to the team that there's something

4

that needs to be addressed with the organization.
Now, that's not intended to be a complete

5

there's other things.

We

6

list of the attributes,

7

mentioned here

8

respect or the way operating experience is dealt with,

9

the

engagement

in another presentations

by the

management

today the

Do

team.

they

10

actually go out and put their eyes on the problems in

11

the plant themselves?
MEMBER KRESS:

12

How many of these symptoms

13

have to show up before you deem the safety culture to

14

be not quite good enough?
MR. FELGATE:

15

Actually,

I'll answer that

16

question now, next slide, because it's at the heart of

17

the Davis Besse lessons learned.

18

number of the organizational contributors that led to

19

the --

20

this morning that led to the problems that occurred at

21

Davis Besse.

22

not aggregate those organizational

23

doing so we did not send a compelling message to the

24

leadership at First Energy at the time that there were

25

degradations

We

identified a

that we've been talking about here off and on

We did not put it all together.

We did

factors,

and in

in safety culture,

that

if

it wasn't
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it was going to

1

going to be a head wastage problem,

2

lead to a significant event somewhere in the Plant.

3

So just like the Agency, we have a lot to

4

learn at INPO about not letting an event like that

5

occur.

6

corrosion of a head, it will be something else dealing

7

with --

and we want to avoid that, so we have much to

8

learn.

There are 14 recommendations for INPO coming

9

out of that.

And

the

next

event

won't

be

I'm not going to cover those.

boric

acid

The first

10

two, though, are key to what we're talking about here,

11

that we need to do a better job recognizing and more

12

openly discussing with our members

13

issues.

14

there is a set of organizational issues that are not

15

working well, it raises the red flag, and we're very

16

comfortable and the organization is very comfortable

17

sitting down with us and having that dialogue about

18

safety culture.

19

continuum, and we need to have that dialogue without

20

getting the defensiveness of the station up.

Actually,

getting to the point where when

But it's not a yes or a no; it's a

CHAIRMAN APOSTOLAKIS:

21

safety culture

I really like the

22

argument you made because I was about to object with

23

Tom's

24

assessment of the whole culture,

25

because that may lead to problems somewhere else.

question,

I mean why do

I need to have an
but then you said
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1

MR. FELGATE:

Yes.

2

CHAIRMAN APOSTOLAKIS:

Which is a good

3

point.

But were there any symptoms other than those

4

related to the head problem, the vessel head problem?

5

MR. FELGATE:

6

CHAIRMAN APOSTOLAKIS:

7

Oh, yes.

symptoms.

8

MR. FELGATE:

9

CHAIRMAN APOSTOLAKIS:

10

There were other

Yes.
And those could

have led to a problem?

11

MR. FELGATE:

Yes, and I don't think I'm

12

speaking out of school, because these have discussed

13

in fairly public forums,

14

operating experience effectively,

15

If it wasn't a head problem, it was going to bite the

16

organization somewhere else.

17

rigor

18

approaching

19

supervisors and how much time they spent actually

20

coaching and observing.

in

21

the

way

but things like not using
which is generic.

There wasn't sufficient

engineering

issues.

We

So as I said,

had

if

organization

concerns

you

about

list the

was
the

actual

22

organizational contributors that today in our 20/20

23

hindsight we know caused or led to the event and then

24

listed the ones that we identified at INPO, we've got

25

probably more than half of them.

But what we didn't

NEAL R. GROSS
(202) 2344433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

226
1

do

is we

didn't aggregate

2

"That's enough for us to be worried about," to send a

3

strong message

4

"There's a worry here,

5

about it."

6

slide, please.

7
8

We

didn't

and you need to be worried

That's where we need to be better.

Next

Now, would you get better

by tripping sooner, by being --

CHAIRMAN APOSTOLAKIS:

10

MEMBER

ROSEN:

--

Paying attention.
more

sensitive

by

risking having too many false positives?

12

MR. FELGATE:

Well, there's a long list of

13

things that we're doing to not get the --

14

let a member down like we did in this case again.

15

is an entire --

16

been strengthened to do better data analysis.

17
18

say,

Energy senior management,

MEMBER ROSEN:

9

11

to First

that.

actually not

One

the entire division that I had up has

MEMBER

ROSEN:

Better

what

kind

of

analysis?

19

MR. FELGATE:

20

MEMBER ROSEN:

21

MR. FELGATE:

Data analysis.
Data.
We've changed the evaluation

22

process to place greater emphasis on organizational

23

factors rather than on functional areas, maintenance

24

engineering.

25

management leadership issues more aggressively.

We're

looking

at

cross-cutting
So
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1

there's a whole host of things that we're doing, and

2

I'll mention a few more of them as we go along here.
MEMBER POWERS:

3

Let me ask a question.

I

4

know you haven't explored all the things that you're

5

doing, but why do you think that these kinds of things

6

that you're doing are going to be effective and that

7

you won't be in here 20 years from now saying, "Well,

8

we aggregated everything together so badly that we

9

couldn't find the specifics for the next event."
I guess the only way I can

MR. FELGATE:

10
11

answer that is by, just as you are doing, by getting

12

the collective intelligence and wisdom of a lot of

13

people together from the industry,

14

the international documents and studies that have been

15

done, doing a better job learning from what operating

16

experience is telling us,

17

greater

18

putting greater

19

record, I could show you curves of safety statistics

20

and data that show the industry, but it's been said

21

here that's all good and well, but if one plant has a

22

safety-significant problem, we're going to be sitting

23

here talking about it again.

focus

--

the

focus

from INPO, using

to look for and putting

other

thing

I

on outliers.

would

The

say

is

industry

24

So all I can say is that we think that we

25

can learn from the experiences at Davis Besse and put
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1

things in place that will preclude being surprised by

2

that again.

4

I guess I'm just worried

MEMBER POWERS:

3

about the general's problem of fighting the last war.
MR. FELGATE:

5

is not

Yes.
to

No.

Well, our focus

address this

as

try to

6

from the start

7

prevent another boric acid event but to look at the

8

organizational

9

performance.
--

factors

lead to

that

a decline

in

And to the point you were making, we are
just

to

answer

a

you

question

raised

10

seeing

11

earlier, I didn't grab the microphone then but we are

12

identifying some indicators that correlate well with

13

decline in performance.

14

you an example,

15

noteworthy events.

16

the Agency gets,

17

categories.

18

sum of significant and noteworthy events to plants

19

that have experienced in the past a safety-significant

20

event or an extended period of shutdown.

One is the --

just to give

one is the sum of significant and
We get a lot of events, more than
and we categorize them in various

And we found a strong correlation in the

21

We're now applying that to plants that are

22

running fine who have that same trend in indicators

23

and

24

communication with those plants, saying, look, we're

25

not saying you're about to have a significant event

having

a

predictive,

having

a

proactive

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

229
1

tomorrow, but your indicators are trending in the same

2

direction and why?

3

ought to look at that together.

4

set.

5

indicators

6

identify declining performance before it results in a

7

significant event.

We

believe
that

there

will

are

we

We need to grow that
a

set

correlate

of

well

predictive

and

help

us

Next slide.

I think --

8

9

You ought to look at that,

just back up one if you would.

Let me mention the SOER just a minute because it's

10

come up several times in the discussion.

11

significant operating experience report on the Davis

12

Besse event.

13

document.

14

year.

15

evaluation teams follow up with to make sure that they

16

have been thoroughly implemented.

17

or

18

experience report,

19

followed

20

satisfactorily implemented by each station.

It is our top level operating experience

We don't issue many of them, one or two a

It contains recommendations that our teams,

unique

about

up

21

and

an

SOER,

not

notes,

complete

23

recommendations are?

24

MR.

significant

closed

MEMBER SIEBER:
my

That's what the key
operating

is the recommendations that are

22

25

We issued a

until

they

are

Could you, just so I can

tell

FELGATE:

out

me

I will,

what

yes.

the

three

It's on a

later slide.
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1

MEMBER SIEBER:

2

MR. FELGATE:

Okay.
This was our first red SOER

3

since 1997, and red means urgent action required by

4

our members.

5

event

6

contributors we think that --

7

with the

8

capture accurately those causes and contributors.

9

then it contains recommendations.

Next slide.

description,

utility,

10

And this SOER contains an

contains

in

this

the

causes

and

and we worked closely

case

First

Energy,

to
And

Next slide, please.

In the case of Davis Besse,

there were

11

three recommendations.

12

conduct

13

management

14

supervisors on the causes and contributors that led to

15

the Davis Besse event and how they applied to that

16

particular

17

involvement.

18

CEO

19

discussions.

20

to the organizations.

case

study

team,

discussions

all

utility,

the

way

and

there

facilitated

with

down

At one utility, NMC,

personally

21

We asked every utility to
the

to

entire

first-line

was

high-level

for example,

those

case

the

study

So that alone sends an important message

The

second

was

to

perform

a

self-

22

assessment of safety culture at their stations, and we

23

asked them to send us those self-assessments.

24
25

MEMBER ROSEN:
Mr.

Was this the document that

--
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1

MR. FELGATE:

2

MEMBER

3

Yes.

ROSEN:

the

--

fellow

from

Millstone was showing us?

4

MR. FELGATE:
he's

in

the

He referred to it.

room,

but

this

is

I

5

don't

6

required --

7

assessment of their own safety culture.

8

different, a little bit unique here for this SOER, is

9

to send those results to INPO.

10

think

Yes.

what

we asked each utility to perform a selfAnd what's

We're going to use

those and I'll show you how in just a minute.

11

And, finally, the third recommendation was

12

to

identify

13

conditions,

14

live with them.

15

it runs smoothly; you start the pump in this train,

16

and the pipes shake a little bit and there's a little

17

bit of a water hammer, but that's just the way this

18

plant runs.

19

on the table, identify why.

20

insidious

21

appreciated by the organization?

22

and

document

any

abnormal

and every plant has them.

plant

You sort of

You start the pump in this train, and

We've asked them to get all those things

about

that

Is there something more

that

maybe

isn't

fully

Just to address Tom Murley's point,

he

23

said if you ask a utility to do a self-assessment of

24

their own safety culture, of course it's going to come

25

back okay if they've got a safety culture problem.
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1

All of the safety self-assessments I'm aware of are

2

being done by teams from multiple utilities, and the

3

safety check or the backstop,

4

we're going to look at the quality of every one of

5

those, and we're going to go back and if it's not a

6

quality

7

utility to work on it further.

self-assessment,

8
9

we're

MEMBER POWERS:
that

I know of

if you will,

going

to

is that

ask

the

I am itching to point out

at least

one

example

of where an

10

operating entity looked at its safety culture and said

11

it didn't like what it saw.

12

MR. FELGATE:

Right.

I can tell you I've

13

seen the first ten or so that have come in now to us,

14

and they're quite candid.

15

MEMBER POWERS:

I was very impressed with

16

things that Duke has done when it saw declining human

17

performance.

18

fell in the world of safety culture, but they avoided

19

using the word, "marvelous."

20

It turned out everything it was doing

MR.

FELGATE:

Understand.

Next slide,

21

please.

22

short on time, some of the actions that we have going

23

forward.

24

address safety culture just like you have.

25

high-level task force because it crosses all of our

Just very briefly, since I know I'm running

We put a task force in place at INPO to
It's a
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1

cornerstone activities.

Fred Tollison chairs it, I'm

2

a member of it, we have an industry advisory group

3

that's going to be working with us on it, and we're

4

also getting international input.

5

someone asked earlier are there any utilities that are

6

looking at safety culture indicators, and we know of

7

two, EDF and OPG, that have actually developed safety

8

culture indexes, and we want to get their intelligence

9

and their input into this also.

I'm aware of --

10

MEMBER ROSEN:

11

Millstone had done just that as well?

12

MR. FELGATE:

13

MEMBER ROSEN:

14

MR. FELGATE:

But didn't we hear that

Alan Price, yes.
Yes.
As I mentioned, the safety

15

culture self-assessments are all coming into INPO, and

16

we're going to review each one of those, not only for

17

the purpose of quality control but we think all of the

18

utilities telling us what they think are important

19

attributes in the self-assessment they did of their

20

safety culture, aggregating all that is going to be a

21

tremendous important source of information on a good

22

list of

23

station is declining in safety culture.

24
25

attributes that ought

MEMBER ROSEN:

to alert us when a

But,

eureka.

That

exactly what we have been asking to have done.

is

Am I
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right,

not

2

indicators for safety culture?

3
4

MR.

Well,

MR. FELGATE:
I didn't --

these

will

be

Which would

it's not on the slide, but --

MEMBER ROSEN:

Well, to what degree can we

work together on this thing?

12

MR. FELGATE:

No.

Well, actually, I was going

to -MEMBER ROSEN:

14

Wait a minute.

Before you

say no let's just --

16

CHAIRMAN APOSTOLAKIS:

17

MEMBER ROSEN:

18

(Laughter.)

19

MEMBER ROSEN:

20

of

Well, that's the next step.

CHAIRMAN APOSTOLAKIS:

15

a set

Attributes.

11

13

have

then have indicators, presumably.

9
10

we

FELGATE:

MEMBER ROSEN:

7
8

that

attributes.

5
6

George,

would

1

you said no.

21

Okay.

I just said it.

Okay.

I said to what degree and

You have given the zero answer.

MR. FELGATE:

I will jump to the end here

22

then and say that everyone else has addressed their

23

input on rules, whether rulemaking is appropriate in

24

this area.

25

but let me offer that this strikes me as an area where

It's really not INPO's area of expertise,
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1

INPO

is

2

subjective nature of culture, because of the --

3

not talking about rules,

4

fine intuition maybe even is a word that you can use

5

that something isn't quite right in the organization

6

that

7

attention.

you

particularly

want

to

well

bring

suite

because

of

the

you're

you're talking about very

to

the

management

team's

8

We think we're particularly suited, and I

9

would suggest that perhaps the discussion we should

10

have is to what extent can the NRC monitor INPO's

11

activities in this area?

12

What additional sharing with the NRC does INPO need to

13

do to give the Agency sufficient assurance that the

14

industry is in a robust way addressing safety culture

15

to the point of not allowing another surprise like

16

Davis Besse to occur?

What does INPO need to do?

17

MEMBER LEITCH:

18

CHAIRMAN APOSTOLAKIS:

19

And I would say yes

to that.

20

MEMBER ROSEN:

21

CHAIRMAN APOSTOLAKIS:

22

can I --

George,

You would say yes to that.
I would say yes to

that.
Can I --

23

MEMBER LEITCH:

24

CHAIRMAN APOSTOLAKIS:

25

MEMBER

LEITCH:

--

Go ahead.
give

you

some
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1

observations and get your reaction to them?

2

my

3

regulatory authority they need, and where they don't

4

have

5

considerable influence that

6

management of an organization, even extra regulatory

7

authority.

8

we do about that situation?

own

personal

absolute

feeling

is

regulatory

the

NRC

authority

has

all

they

the

have

they can exert on the

But yet Davis Besse happened and what can

And in my mind, I go back --

9

Like you,

and how can

10

INPO help in that regard?

11

the very creation of INPO following the TMI accident,

12

and we talked about in the year or two following that

13

what we could do about operator training or training

14

of nuclear plant personnel,

15

the NRC

16

proceed in that regard.

17

of parallels between that situation and the situation

18

we're dealing with now.

19

should do

In my mind, I go back to

in general, and whether

that or exactly how we

And what was

should

And I think there are a lot

finally agreed to,

and I

20

guess a high-level discussions took place between the

21

NRC and INPO at that time, and basically that work was

22

kind of subcontracted to INPO through the National

23

Academy of Training.

24

All the training programs are accredited every four

25

years, there's a high-level panel where there's also

They accredit training programs.
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I believe,

sits on that panel.

At

1

an NRC member,

2

least that used to be the case, and I think it still

3

is.

4

that's been in effect we have had a great deal of

5

confidence in the health of the training programs.

And really I think over the 22 or so years since

I think there's been very good training

6

to maintain their

and they've continued

7

programs,

8

excellent status in the industry,

9

because of that accreditation process, which involves

10

plant visits, it involves plant management going down

11

and having to face this high-level panel, and we all

12

know that if INPO doesn't fulfill their role in that

13

to an excellent degree, the NRC is going to jump right

14

in and do it for them, so to speak.
I

So

15

there's

think

really

and I think it's

a

lot

of

In other words, it seems to me that

16

parallels there.

17

a lot of this work could be given to INPO to watch,

18

because

19

positioned to look at these things than is the NRC,

20

because you have a mission --

21

require

22

mission requires.

23

some kind of a blue ribbon panel and senior plant

24

management

25

evaluations and you've collected all the data, all the

I

think

the

same

comes

INPO

is

better

objectivity

organizationally

your mission doesn't
that

a

regulator's

And I think maybe there could be

down

that

is

after

the

plant
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1

observations,

2

and faces this blue ribbon panel.

3

as we have to defend our training programs, we have to

4

defend issues relating to safety culture.

5

that senior plant management comes down

MR. FELGATE:

In as much the same

Yes.

I don't know if I

6

would

7

as you know, associated with the National Academy for

8

Nuclear Training, and I'm not sure I'm sitting here

9

suggesting that we

--

I mean there's quite a bit of infrastructure,

go

to that

extent with safety

10

culture.

My point is just that because of the nature

11

of the issue, I think we're better suited to look at

12

organizational influences on safety culture than the

13

NRC is.

14

just the nature of the issue.

Not a reflection in any way on the NRC, it's

15

And I think that there's obviously some

16

need to observe then what we are doing to satisfy the

17

Agency that we're doing that, the industry is doing

18

that in a robust and thorough fashion.

19

MEMBER LEITCH:
SOER

--

20

responding

21

responding to SOER 0204, but to what extent is that

22

going to be institutionalized?

23

now,

24

long-standing problems?

25

to the new operators the lessons learned at Davis

will

to

Well, my concern is you're

you

know,

the

industry

is

Or five years from

the industry still be looking for these
Will they still be bringing
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1

Besse?

There's going to be a lot of turnovers.

In

2

other

to

be

3

institutionalized somehow or is it INPO SOER 0204,

4

they come in and do a plant evaluation, check off,

5

okay, you've done all that, but what about the next

6

plant evaluation and the next one?

words,

7

is

this

MR. FELGATE:

process

going

In fact, we have a process

8

in place already for certain SOERs that are, based on

9

our industry review groups and our own opinion at

10

INPO, have ongoing importance to the industry.

11

this certainly would be in that category, our what we

12

call select

13

implementation.

14

SOERs,

And

and have an ongoing continuous

MEMBER ROSEN:

Well,

I think

this

is

15

clearly that kind of select SOER, but Grant's point,

16

seems to me, is right on with that idea that some sort

17

of arrangement, a la the training arrangement but not

18

with all

the bells

19

Academy.

But not to say that there wouldn't be some

20

sort of formalities in the process but maybe not the

21

same

22

Nuclear National Academy.

23

there --

formalities

24
25

and whistles

or modalities

MEMBER LEITCH:

of

that

the

National

are with the

But I think you're right on

But couldn't we use that

as some kind of a model for, hey, this is what how we
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1

dealt with some very serious issues right after TMI,

2

and is this any less important?

3

MR. FELGATE:

Yes.

Again,

I think what

4

I'm discussing here is a concept.

5

details of implementation, an organization that isn't

6

here

7

involved in that is NEI.

right

8
9
10

now

that

would

MEMBER POWERS:
as

most

of

the members

have

As far as the

to

be

very much

I guess I'm perplexed, and
know

that's

bad when I'm

perplexed, I guess.

11

MEMBER ROSEN:

12

MEMBER POWERS:

Bad for you, anyway.
Yes.

I mean we've been

13

discussing Davis Besse here and we've concluded that

14

the

15

Other people have explained to us how the NRC failed.

16

And we've had an explanation of INPO failed.

17

you're coming back and say, Oh, but INPO's the one to

18

correct that."

19

what evidence there is to suggest that INPO who failed

20

just as much as the other institutions involved is in

21

a position to correct itself effectively here?

22

what

23

confidence that your institution can, but don't you

24

have to prove yourself first?

operating

evidence

25

institution

at

Davis

Besse

failed.

And then

And I'm desperate to try to find out

is

there

MR. FELGATE:

--

I'm

sure

you're

I mean
very

I think that's well said.

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

241
1

We'd have to prove ourselves.

2

MEMBER

LEITCH:

Well,

I think

you're

3

organizationally positioned.

4

to be looking for excellence.

5

assure that there's never another event like Davis

6

Besse.

7

guarantee that it never happens again.

This organization can

I mean they can make an absolute iron clad

8
9

The mission allows them

CHAIRMAN
mentioned TMI.

APOSTOLAKIS:

Graham,

you

As far as I know, there was a torrent

10

of regulatory actions after that, so I'm not sure what

11

the model you're talking about is.

12

that the industry responded, INPO was created and so

13

on, but I'm not sure that at any point the NRC said,

14

"Oh, now they have INPO, so we don't have to do this

15

A,B,C,D."

16

MEMBER POWERS:

17

MEMBER LEITCH:

18

I mean it's true

Well, that's not correct.
Well,

with respect

to

With respect

to

training, I think that was the case.

19

MEMBER ROSEN:

Yes.

20

training there was that agreement, not with respect to

21

the torrent,

22

respect to training of plant staff.

23

the design changes and all that, with

CHAIRMAN

APOSTOLAKIS:

24

oversight did the Agency have on that?

25

MEMBER POWERS:

What

kind

of

They have a fellow on the
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1

panel.

2

CHAIRMAN APOSTOLAKIS:

3

MEMBER POWERS:

4

CHAIRMAN

Sorry?

They have somebody --

APOSTOLAKIS:

But,

you

see,

5

training is different from this issue, because here it

6

seems to me you have to have the trust of the utility

7

management,

and

8

operations,

being

9

because they're frank with them, but also your reports

one

of

that

the
they

hallmarks
do

have

of

INPO's

that

trust,

10

don't leak out.

11

knowledge.

12

effective in issues like safety culture and you find

13

something

14

controlled environment and tell them frankly what you

15

think without fearing that that will appear in the

16

newspapers the next day.

17
18

And it

wrong,

seems to me if

you

do

MEMBER ROSEN:

to

do

that

That is an issue.

CHAIRMAN APOSTOLAKIS:

in

a

I think

But if you allow us

in, well, I don't know.

21

MEMBER ROSEN:

22

reports are also private,

23

reports are private.

24

25

want

you want to be

__

19

20

I mean they don't become public

MR. FELGATE:

Well,

our accreditation

just like our evaluation

I guess what I would say in

closing, and I won't go over the last -- you have the
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1

slides in your notebook --

2

this path because it's fundamental to INPO's mission,

3

it's fundamental to what our members expected INPO to

4

do is to not allow another event that has the results

5

in a plant

6

safety culture or results in an extended shutdown

7

period for a plant, to not let that happen again.

I

8

don't

interest

of

9

anyone,

a lot

of

think

to be

it

--

that

would be

is we're proceeding down

reflects

in

the best

to be

for there

quite frankly,

a breakdown

in

We feel this is fundamental to

10

duplication of effort.

11

our mission,

12

I've tried to outline here today.

13

the Agency can monitor and assess our effectiveness,

14

I offer that as an opportunity.

and we're proceeding on the path that
To the extent that

Thank you very

CHAIRMAN APOSTOLAKIS:

15

I particularly like that slide where you said,

16

much.

17

you know,

18

because we failed there.

19

NRC is going to do that at some point and say, "We're

20

going to do a few things because we identified some

21

weaknesses in the way we do things."

I'm wondering whether the

The next speaker is Mr. Meyers from First

22
23

we're going to do this and this and that

Energy Nuclear Operating Company.

24

MR. MEYERS:

25

MEMBER ROSEN:

Mr. Meyers?

Thank you.
You need to tell us why you
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1

qualify

to

2

background.

be

here,

a

3

(Laughter.)

4

MR. MEYERS:

little

bit

about

your

Let's go to the next slide.

5

I'm Lew Meyers.

6

First Energy Nuclear Operating Company, and for the

7

last

8

station for the return to service of that station.

9

From a safety culture standpoint and a return

year

I've

I'm the Chief Operating Officer of

been

assigned to

the

Davis

Besse

to

10

service, I tell everyone now that since I've been over

11

there I sleep like a baby --

12

and cry.

I wake up every two hours

13

(Laughter.)

14

To give you a historical perspective of

15

the Plant and how we got here, and I am proud to be

16

here today, I talk about the safety culture model that

17

we

18

improvements we've put in place.

19

and I came with a presentation.

20

Charles Dugger, there were some things that I agreed

21

with and disagreed with,

22

Whitcomb said that I agreed with and disagreed with,

23

and Alan Price and Clare Goodman.

24

exactly what I'm going to say now after I listened to

25

all the other people talk.

have

in

place

and

then

the

some

safety

culture

Today, I listened
After listening to

things

that

Howard

So I don't know

But first history.

NEAL R. GROSS
(202) 234.4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON. D.C. 20005-3701

www.nealrgross.comn

245
I mentioned 9701 --

1

You know,

2

CHAIRMAN APOSTOLAKIS:

3

But you will tell

us where you agree and disagree.
MR.

4

I've got notes.

I will.

MEYERS:

You know, I think if we had implemented

5

First, 9701.

6

9701 properly, as we said in the safety analysis we

7

submitted to you from the owners group, we would have

8

found the leak very early and probably would not be

9

sitting here today.

I think if the owners group had

10

come back and made sure that the utilities did what

11

they said, we wouldn't be sitting here today.

12

the

13

sitting here today.

various

inspections

Now,

14

have

could

And all
us

from

that

was

kept

So that's all history.

we

did

have

the

event

15

identified March 2002, and we wound up entering the

16

350 process, and the FENOC return to service plan has

17

seven building blocks

18

building blocks were designed using the experience of

19

a lot of other plants that were shut down for extended

20

outages to give us a comprehensive look at our plant

21

and to ensure that when we bring the plant back that

22

we've

23

performance.

addressed

issues

for

I'll

show you.

consistent

Those

long-term

Let me show you the building blocks very

24
25

that

quickly.

The return to service plan has the seven
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We've

1

building blocks to the reactor head resolution.

2

now

3

containment, installed a new head, that building block

4

supply is complete.

5

up, and we've already pressurized the reactor up to

6

250 pounds.

cut

a hole

7

in our

containment,

repaired

the

In fact, the head's on, hooked

We went through each and every one of our

8

programs that we identified.

9

45 programs.

I think there were like

And we did a type one and type two

10

program reviews.

A type one program review was when

11

we brought an independent group to really go through

12

the program in detail and make sure that it met all

13

the industry standards.

14

program in which we did a review to make sure that it

15

meets the

regulatory requirements

16

ownership,

and that's comprehensive.

And we went

17

through those programs in good detail.

That building

18

block is basically complete.

A type two program was a

and we had good

The containment health building block has

19

We've installed new --

we painted our

20

been enormous.

21

dome.

About an acre of paint we had to scrape of our

22

dome.

We've identified issues in our containment,

23

we've replaced the containment sump strainer, if you

24

will.

25

in the industry.

Now we believe we have the most robust strainer
And we've

taken a lot of other
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And if you went in our

1

actions in our contaihment.

2

containment

3

containment air coolers,

4

coolers are new.

5

ventilation duct work that goes into those coolers is

6

new,

7

lot of progress there.

8

be closing that out on the 20th of this month,

9

we're

we've

today,

all

our

of

I mean they're new.

The

huge job.

The

That was a huge,

stainless steel --

huge job.

So there's been a

That building block we should

to

forward

looking

rebuilt

getting

out

of

so
the

What that means is we'll be handing off

10

containment.

11

to Operations, and we'll put the missile shields doors

12

back on containment.

13

containment and done an integrated leak rate test

14

also.

We've already pressurized the

From a system health standpoint,

15

we've

16

gone down all of our systems.

17

of degradation,

18

codes,

19

people to look for boron leaks, so it wasn't just a

20

bunch of operators go out there and look for boron

21

leaks.

22

we developed ourselves to look for boric acid.

23

think that was effective.

looked for compliance with the

we looked for boron leaks,

and we qualified

We sent them through a training program that
So we

The next building block that we have is

24
25

we

We've looked for signs

the restart test plan.

That's the plan that we have
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1

in place where we will start the --

2

plant up using pump heat and prove that all the work

3

that we've done is in good stead.

4

lesson learned, if you will, for plants that start-up

5

and then have a lot of problems.

6

to flush all those problems out prior to restart, and

7

so our intention is to heat

8

already ran the reactor coolant pumps for a couple

9

hours each.

we will heat the

That's an industry

We're going to try

the plant up.

We've

We're doing the 250-pound test, but we

10

want

to go up

to near

11

operating pressure and as close as we can get

12

normal operating temperature,

13

equipment that's not run the last year,

14

pumps, feed pumps, and then stay there for seven days.

15

And then we come back down then it's our

16

intention to do a bottom head inspection at that time.

17

But we've done a very thorough mapping of our bottom

18

head,

19

cavity seal,

20

we've installed that this outage.

21

bottom head in great detail,

22

stay for seven days.

23

analysis which we presented to the NRC.

24

seven days we

25

leaks.

of our reactor.

about

2,250 pounds

normal
to

check out all of our
condensate

We did not have a permanent

we do now in the containment,

and so

We've cleaned the

so we're going up and

We've had Framatome do some

can detect

We know after

ten to the minus

fourth
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1

We've also installed a new fleece monitor

2

on the bottom head.

3

a detecting system using a solid state detectors.

4

looks for humidity and will detect --

5

to test that during that heat-up to prove it.

6

going

7

system, and we believe that that system will detect

8

ten to the minus fourth, I think it is, gallons per

9

minute leakage, very small amounts of leakage in one

10

of the reactors if we ever were to have a bottom head

11

leak.

12

install that system.

13

margin.

14

been performed well at those plants, so we're excited

15

about that.

to

inject

I think it's one of a kind.

small

amounts

of

It's
It

and we're going

vapor

We're

into

the

We're the first plant in the United States to
I think it buys us a lot of

It's used in Europe by 12 plants, and it's

16

So we'll finish the restart test plan and

17

that gets the Plant back online.

18

ongoing

19

management human performance excellence plan that we

20

have in place.

21

action plan.

22

of what we think are industry experts,

23

really independent.

24

of the people on there.

25

to us on other things we should look at,

and

even

after

the

Prior to that, and
restart,

there's

a

All of that feeds into the restart

And then we create an independent panel
and they're

Most of you all would know some
That panel provides feedback
and their
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1

charter has them to agree with us that --

2

why we should restart but that we should restart.

3

there's a difference there.

4
5

CHAIRMAN APOSTOLAKIS:

MR. MEYERS:

7

CHAIRMAN APOSTOLAKIS:

8

MR. MEYERS:

9

MEMBER ROSEN:

10

MR. MEYERS:

11

CHAIRMAN

there a

The Nuclear Oversight

--

Yes.

Yes, sir.
CNRV.
CNRV.

APOSTOLAKIS:

Aren't

they

supposed to be independent?

13

MR. MEYERS:

14

CHAIRMAN

15

obviously,

16

something was wrong.

they

Yes.

APOSTOLAKIS:

didn't

warn

the

So

--

what

management

that

If you go back and look --

17

MR. MEYERS:

18

CHAIRMAN APOSTOLAKIS:

19

Wasn't

And

Safety Review Board in place before the incident?

6

12

not justify

So why is this new

panel going to be independent?

20

MR. MEYERS:

If you go back and you look

21

at that Nuclear Safety Review Board, this one's at a

22

higher level for one thing.

23
24

They have the right --

CHAIRMAN APOSTOLAKIS:

So

independence

rises as --

25

MR. MEYERS:

They have the right to say
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1

yes or no to restart.

But the independent Nuclear

2

Safety Review Board we would tell you that would be

3

one of the things that

4

Plant.

5

with the data they had.

6

probably for the sake of evaluations were okay.

7

would tell you that group did not serve their function

8

for this particular issue.

9

in that area also.

failed at the

They did look at the potential head leakage
They made decisions that

CHAIRMAN APOSTOLAKIS:

Okay.

11

MR.

is

MEYERS:

So

So we've done some things

10

12

Davis Besse

Which

in

the

human

performance area, okay?

13

CHAIRMAN APOSTOLAKIS:

14

MR.

MEYERS:

Good.

In fact,

some of the new

15

charter --

16

be

17

routinely to help us look at things where they only

18

meeting once a quarter or something and a couple days

19

at the Plant.

20

now, so there's a new way of business now with that

21

group.

new ways of looking at things now they will

involved

during

outages.

We

bring

them

in

We're integrating them at various parts

Okay.

22

From a historical perspective also,

23

August we

gave you

24

reactor vessel head.

25

that --

the root

cause

in

report on the

What we would tell you there is

let's see if I can do this correctly --

is the
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established by

focused

the

management,

1

production

2

combined

3

regulatory

4

degradation.

5

industry experience and lack of technical questioning

6

and attitude by the management.

with

taking

actions

minimal

requirements

result

in

meet

to

acceptance

of

In short, industry experience, lack of

We'll go back and look at the history of

7
8

Davis Besse.

In a few moments,

9

safety culture model which is much like the Dominion
We

found

that

10

model.

11

problems.

In fact,

12

problems.

Ninety-five percent of our employees say

13

they'd write a CR in a second, and at this time they

14

compliment us on our ombudsman program we have, so we

15

get fairly good marks there.
However,

our

we'll talk about a

employees

identified

they're not afraid to identify

programs

were

17

identified in our corrective action program,

there

18

were 29 CRs written, not that I know this or anything,

19

but

20

basically given to organizations and thrown away.

21

we did not raise the CRs to the right level, we did

22

not root causes like we should have, and those were

23

management issues.

24

blocks of policy level decisions,

25

commitment and employee level commitment, the top two

16

the

CRs

were

when

kept

at

those

a very

low

level

and
So

So if you go look at the building
management level
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1

are the ones we would focus on the most for the return

2

to service or Davis Besse.

3

Some of the attributes that we found by

4

the management and human performance root cause --

5

you go look at our management intrusiveness, technical

6

questioning was not there, involvement was not there.

7

The

8

containment for the last refueling outage more than

9

most of the managers.

chief

operating

officer

of

FENOC was

in

if

the

He went into containment one

10

time.

That's probably not the top of management that

11

the gentleman from Millstone described today or that

12

I

13

questioning and the

14

somehow limited.

would

be

accustomed

to.

involvement

So

the

technical

of Management

was

15

Isolationism was experienced throughout

16

the Plant, not only isolationism to the industry but

17

between group.

18

the team work was missing.

19

attitude.

20

would run the equipment.

21

were made, the engineers were just called over.

22

then came over, convinced their shift supervisor that

23

their

24

explained why, sort of a hands off attitude.

25

was isolationism to the industry, isolationism between

We talked about that today.

You know,

Operations had a hands-off

They became sort of bus drivers.

operability

They

When building determinations

determination

was

correct

They

and

So there
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1

groups.

2

The

corrective

action program was not
At our other plants,

3

implemented properly, as I said.

4

we review every CR in the morning meetings, every day

5

to make sure that they're properly classified.

6

happen at Davis Besse.

7

example.

8

exactly the same

9

three of our sites.

Didn't

I'll give you another good

At our Davis Besse Plant, we thought we had
corrective action program at all
At our other two sites,

which

an operability issue is called an

10

I've worked at,

11

operability determination.

12

do an evaluation, they come back and they explain to

13

the shift supervisor why that evaluation's okay.

14

the Davis Besse Plant,

15

operability justification.

16

right up-front what we wanted them to do to justify

17

it.

18

Root

cause

were

The engineers go off, they

that same

At

issue was called

So we told the engineers

like

rigor.

narrowly

Operability

19

evaluations

focused,

20

leadership was focused only on operating the Plant,

21

material

22

mentality between plant work groups and then written

23

policies did not support strong safety focus.

24

found

25

performance report, all those issues.

condition issues were

that

to

be

true

in

not

the

operations

resolved,

management

silo

We
human
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In August of --

1

if you need to understand

2

our safety culture,

3

understand that so we did the safety conscious work

4

environment survey that the industry uses.

5

some

6

reports in place from years ago that there was a clay

7

layer building between management and the employees.

8

The solution to that was not to do anymore surveys, so

9

that probably didn't solve that problem.

in August 2002,

surprises there.

10

What

we

we set out to

We got

found was

there's

January 2003, we developed a FENOC safety

11

culture model, which I'll show you in a moment.

12

January of 2003, we did an independent review at Davis

13

Besse that was conducted by Ms. Haber and her group,

14

Human Performance Analysis Corporation.

15

but that evaluation was very much in line with what we

16

thought to be true.

17

very good product for us.

18

safety conscious work environment survey was performed

19

again, and we showed about a ten point improvement in

20

our all areas, so we were happy with that.

21

And

That was a --

We think that wound up being a

Let me

March of 2003, the employee

share our definition of

safety

22

culture,

23

characteristics

24

organization and in individuals which establish an

25

overriding priority toward nuclear safety activities

next

slide.
and

This

data symbol,

attitude.

Attitudes

you have
in

the
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1

and

that

these

2

warranted by their significance.

3

activities

receive

the

attention

Now has everybody seen that definition two

4

or three times today?

5

key words that are different.

6

- - and overriding priority towards nuclear safety, and

7

we changed it a little bit.

8

issues

9

significance.

receive

10

okay?

11

similar.

Well, we also say "and"

Very similar.

attention

That means

There's some

warranted

management

And that
by

their

involvement,

So, you know, that's our definition.

It's very

We have modified it slightly.

12
13

the

No, you haven't.

CHAIRMAN APOSTOLAKIS: You should use Word
to --

14

MR. MEYERS:

15

CHAIRMAN APOSTOLAKIS:

16

to

underline

17

definition.

18

the

MR.

Excuse me?

differences

MEYERS:

You should use Word
from

Okay.

the

inside

The word,

"and,"

19

establishes and.

20

commas and stuff there in the other one.

21

nuclear

22

"towards."

23

these issues," so there's a few key word differences

24

there.

25

the same definition.

safety"

And's different.

is

a

They have some

difference,

Activities versus

And that's about it.

issues

so
--

"Towards
the

word,

"and that

Other than that,

it's

So we defined safety conscious
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1

work environment as that part of our safety culture

2

addressing

3

concerns and management's response to these concerns.

4

The

5

eloquently.

6

need to take them seriously.

7

a serious concern to them, and how we address those

8

and respond to those concerns is extremely important

9

to gain trust of our employees.

gentlemen

10
11

said

it

Lew, did I understand you

Pretty much across the board,

yes.
MEMBER LEITCH:

And what time frame was

that?
MR. MEYERS:
think was in August.

Well, the last one we did I

I'm sorry, it was --

CHAIRMAN APOSTOLAKIS:

19

MR. MEYERS:

20

MEMBER LEITCH:

21

MR. MEYERS:

--

March.

March, yes.
And the previous one was?

I think safety conscious work

environment, so August of last year.

23
24

he

safety

Everybody's concern is

18

22

today

raise

It doesn't matter what the concern is, we

MR. MEYERS:

16
17

Millstone

to

to say that your evaluation came up ten points?

14
15

from

willingness

MEMBER LEITCH:

12
13

employees'

MEMBER LEITCH:

So they're both after the

problem.

25

MR. MEYERS:

Yes.

Yes.

We wanted to
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1

benchline, take a measurement and then we'll probably

2

take another measurement in the fourth quarter this

3

year, see how we're doing.

4

really --

5
6

So surveying our employees

CHAIRMAN APOSTOLAKIS:
you mentioned?

7

MR. MEYERS:

8

CHAIRMAN APOSTOLAKIS:

9

What is this ten

Excuse me?
You said ten.

Ten

what?

10

MR. MEYERS:

If you go look across the

11

board and you say, you know, how did we improve, we

12

saw a pretty good step change,

13

questions that we asked and a ten percent improvement

14

across the board --

15

CHAIRMAN APOSTOLAKIS:

16

MR. MEYERS:

17

and it was like 35

Okay.

Okay.

--

from the questions that we

MEMBER LEITCH:

I'll ask this question of

asked.

18
19

some of you later but in that time frame between those

20

two evaluations, I read an article in the Toledo Blade

21

or something like that where I guess it was the CEO or

22

someone at that level said,

23

plant back online soon, we're going to shut it down."

24

Do you think that had any influence on the answers to

25

those questions?

"If we don't get this
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1

MR. MEYERS:

No, I don't.

In fact, that

But, you know,

go look a the

2

was way before that.

3

questions we asked.

4

you'd have

5

questions, these three questions are correlated, and

6

you've have to get them all right.

7

little

8

deviations but I don't know what they were at this

9

time.

They're asked in a way where
--

to ask

deviations

there's

also,

correlations

and

we

between

So we looked for
did

find

some

But we looked for that correlation, as a matter

10

of

fact.

But

11

different ways.

we asked

a similar question three

12

If you go look at the FENOC safety culture

13

model, it's very similar to what we looked at today.

14

Policy-level commitment is a corporate thing, and it

15

may be true that we have all the policies in place and

16

the policy statements to address safety culture.

17

to be honest with you, we found that we thought we had

18

all that stuff but,

19

clean as we thought it was or well understand.

20

fact,

21

management value structure, when we got over there we

22

found --

23

values were not being used at Davis Besse, neither was

24

the FENOC mission of vision.

you know,

it wasn't nearly as

if you go look at our Davis Besse Plant,

25

And

In
the

when I got over there I found that the FENOC

They had their own.

CHAIRMAN APOSTOLAKIS:

So it's not really
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1

charts like these that are important,

2

implement these things.

3

MR. MEYERS:

4

I'll show you some more in a minute.

it's how you

It's the --

That's right.

5

CHAIRMAN APOSTOLAKIS:

6

MR.

MEYERS:

Yes.

From a plant

management

7

standpoint, a management-level commitment, that's the

8

commitments that the local management have to safety

9

culture, and the attributes that we monitor are over

10

on the --

11

left

12

commitment areas and then those areas that they would

13

monitor on the right hand side there.

14

the next slide.

the commitments that we monitor are on the

hand

15
16

and

then

MEMBER ROSEN:

the

individual-level

Let me go to

What's the significance of

the colors?

17
18

side,

CHAIRMAN APOSTOLAKIS:

The colors, what do

the colors mean?

19

MR. MEYERS:

Well, in our last assessment

20

--

21

than we did in our last assessment, but we still

22

believe that we've made improvements.

23

us right now how we would grade ourselves today as we

24

sit here in each of these areas, before we make a mode

25

change or a change to load fuel or any significant

in our first assessment we graded ourselves higher

But if you ask
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the

at

Plant,

we

sit

down

and

so

an

1

milestone

2

assessment.

3

"monitoring," I'm using the word,

4

did an assessment of what we think our safety culture

5

is there and are we ready to move forward based on

6

that assessment.

Now, you notice I'm not using the word,
We

"assessment."

7

And that assessment takes about four days

8

and involves every manager and a lot of the employees

9

at the Plant.

So we bring the employees in and we

10

talk to them about management observations at random,

11

and we go through each and every department and we

12

have a group of questions.

13

example

14

procedure back here that we use, but just for example,

15

you know,

16

questioning attitude under the individual commitment

17

area, we may have five sheets like this where we have

18

quality of pre-job briefing, and the team has to come

19

in and grade how well that group is doing pre-job

20

briefings.

21

that for each and every group, so every group has to

22

come in.

23

pages you've got to understand.

24

think it's 40 pages or something.

of

some

if

you go

those questions.

look

criteria

at

I've

got

related

a

to

So we have specific criteria, and we do

And this is only one page of probably 50

So

25

of

And I'll give you an

they

have

to

go

It's not 50 but I

through

all

this
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1

criteria.

The percent of CRs per group, and they have

2

to grade themselves on how many people are writing CRs

3

in their groups.

4

problems,

5

identifying

6

probably a problem, right?

7

CRs, programs and process error rates we look at and

8

then

9

observation program there.

you

know,

any

raising

And if

they're

no

one

problems

problems,

in

over

not

identifying

their

a

group

quarter,

is

that's

The number of programmatic

look

at

And

the

management

O we have a group of

10

questions and each group has to come in and present

11

that to the total team.

12

We

also

come

quality
in

14

perspective on that assessment.

15

gives feedback to the group.

16

group comes in they'll be green and when they leave

17

they're red.

18

we've used each and every time we've made a change to

19

ensure that not why we should go forward but that we

20

are ready to go forward.

give

their

And then the team

And many times when the

So it's like a four-day process that

CHAIRMAN APOSTOLAKIS:

I'm not perplexed

but maybe puzzled --

23

MR. MEYERS:

24

CHAIRMAN APOSTOLAKIS:

25

and

oversight

perspective

22

they

a

13

21

where

have

Yes.

one, quality of pre-job briefs.

--

by the

first

How does that differ

NEAL R. GROSS
(202) 2344433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005.3701

www.nealrgross.com

263
1

from yellow?

2
3

It's exactly the same words.
MR.

MEYERS:

In the red one there's a

"not."

4

CHAIRMAN APOSTOLAKIS:

5

MR. MEYERS:

6

CHAIRMAN APOSTOLAKIS: Are not acceptable.

7

Oh,

okay.

8

word.
MR.

MEYERS:

Yes.

"Not"

makes

a

difference; it's a big word.

11
12

Are not acceptable.

You see the significance of one little

9
10

What is the "not?"

CHAIRMAN

APOSTOLAKIS:

So

with

some

exceptions is different from in general, right?

13

MR.

MEYERS:

Right.

So some of these

14

things are subjective and some are not.

Some are very

15

objective.

16

a lot of very especially very objective questions,

17

like number of work orders in the backlog, number of

18

late PMs.

So there's a lot of subjective questions,

That's all here too in these questions.

19

CHAIRMAN APOSTOLAKIS:
--

the

procedures

So if I say the

20

observations

21

acceptable, that's different from the procedures are

22

acceptable with some exceptions.

23

MR. MEYERS:

24

CHAIRMAN

25

in

general

are

Right.

APOSTOLAKIS:

What

is

the

difference?
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MR. MEYERS:

1

2

there.

3
4

Well, we have criteria on

CHAIRMAN
criteria, okay.

APOSTOLAKIS:

Okay.

Oh,

you

have

This is not the only guidance.

5

MR. MEYERS:

No.

6

CHAIRMAN APOSTOLAKIS:

In fact, this is

7

not guidance at all, this is just what yellow, red,

8

white and green are.
MR. MEYERS:

9

Right, what we would discuss.

10

MEMBER LEITCH:

What, if any, role does

11

INPO have in this process?

Is there a point at which

12

INPO comes and does another evaluation and says, "Okay

13

to go."

14

MR. MEYERS:

To be real honest with you,

15

we've asked INPO on several occasions already just to

16

have management -- we've had blue ribbon committees in

17

there,

18

industry assessment of our ETAP program that we're

19

putting in place.

20

program.

21

date so we've upgraded the model.

22

people in from Duke and other utilities and an INPO

23

person.

24

basis,

25

Plant doing some assessment.

we

had

an

INPO

assessment

last

week,

an

ETAP's an electrical distribution

We found that the model was somewhat out of
So we brought some

And so if you look just about on a weekly
there's some kind of industry group at our
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1

MEMBER LEITCH:

That's a special visit in

2

some particular area.

I guess my question really is,

3

is there an overall time at which INPO comes in, looks

4

at the whole process and says,

5

okay to go."

6

MR. MEYERS:

7

MEMBER LEITCH:

8

"We agree,

and it's

No.
They're not in the loop as

far as that's concerned.

9

MR. MEYERS:

And what we do have is on the

10

Restart Oversight Panel we have an INPO person on that

11

Panel.

12

CHAIRMAN APOSTOLAKIS:
this

brings up,

which is

One of the things

13

that

14

regarding most of what is being said and written about

15

in this field, is that in some instances we focus too

16

much on numbers and this process doesn't seem to be

17

risk informed.

18

had X process errors.

19

really risk-significant that worries me.

For example,

a concern of

I don't care that they

It's the one error that is

20

MR. MEYERS:

21

questions about significant CRs too.

22

copies of the procedure back there with me.

You'll find that there's some

23

CHAIRMAN APOSTOLAKIS:

24

MR. MEYERS:

25

mine

I've got 20, 30

Yes.

I'll give it to you to day if

you want.
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1
2

CHAIRMAN APOSTOLAKIS:
me?

3

MR. MEYERS:

4

CHAIRMAN APOSTOLAKIS:

5

MR. MEYERS:

6

All 20 copies to

the whole procedure.

7

No, I'll give you one.
Oh, just one.

This is only one sheet out of

It gives you some examples.

CHAIRMAN APOSTOLAKIS:

8

though, maybe this is part of --

9

doesn't

appear to be risk

But isn't it true,
a lot of this stuff

informed.

I mean

the

10

significance of what is being done doesn't appear to

11

be a factor, so many complaints, so many this, so many

12

that.

13

CHAIRMAN BONACA:

But the number of error

14

sis important because you don't know which ones are

15

going to be significant or not.

16

CHAIRMAN APOSTOLAKIS:

17

about the single error that is really lethal.

18

CHAIRMAN BONACA:

19

MEMBER

POWERS:

But

I'm worried

I understand that but -George,

you're

a POA

20

person.

21

error lethal, that most times it's a combination of

22

things.

23
24

You know that very, very seldom is a single

CHAIRMAN APOSTOLAKIS:

But even in that

context, though, not all errors are equivalent.

25

MEMBER POWERS:

I understand that.
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1
2

CHAIRMAN APOSTOLAKIS:
are much worse than simple lapses.

3
4

MR.

MEYERS:

We

would

significant division of quality

CHAIRMAN APOSTOLAKIS:

6

MR.

7

that

would

be

8

significant --

9

reviewed

CHAIRMAN

that

Yes.

in our CR process,

as

a

part

of

APOSTOIAKIS:

and

this.

Any

That's

good.

That's good.

11

MR. MEYERS:

12

very quickly some of

13

time up --

--

Okay.

And let me give you

because George used all my

some of the actions we've taken.

14
15

--

MEYERS:

call

--

5

10

Cognitive errors

MEMBER POWERS:

That's very bad form.

That never happens on this Committee.

16

CHAIRMAN APOSTOLAKIS:

17

MR.

MEYERS:

Okay.

Go, Lew, go.

From a policy-level

18

commitment, the Board of Directors passed a resolution

19

on nuclear safety.

20

our Board.

21

culture.

22

had it laid out some places but it wasn't clear.

23

have a specific policy on nuclear safety --

24

culture now.

25

We do not have that straight from

We established a policy on nuclear safety
That policy didn't exist before.

We

created

a

Chief

We sort of
We

on safety

Operating

Officer
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1

position.

We

were

looking at

2

corporate

3

organization.

4

Operating Officer,

5

FENOC.

6

report to that ensures that we're doing things the

7

same at all of our plants.

8

soon as I get through the Davis Besse event, I'll try

9

to go do that.

organization

was

that

more

of

a

Our

virtual

We actually only had the CEO, our Chief
at corporate,

the

President of

So now we've created a person that all the VPs

That's my job now, so as

And we created an Executive Vice

10

President of Nuclear Engineering.

11

Leidich back and he's in that area now.

12

elevated

13

across our sites.

14

person.

and

We

got

our

We brought Gary

engineering

established

a

So we've also

more

consistent

FENOC

corporate

15

organization structure.

16

that we looked at when we did the program reviews, and

17

we've created a whole organization, our 16 floor now,

18

of

19

owners is to make that the programs are good quality,

20

that they're being implemented consistently and they

21

meet the regulatory requirements.

22

20 people in corporate now that we didn't have before.

23

So we don't have an isolation type case like we found

24

at our Davis Besse Plant where they had different

25

visions, missions, everything else.

program owners.

We took our critical programs

The purpose of

those program

So there's probably

And in fact they
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1

were still wearing Toledo Edison hard hats over there,

2

rather than our FENOC hard hats.

3

We implemented an executive level quality

4

assurance position.

5

and look at the way we used to do business, reported

6

to the site VPs.

7

you talked about that INPO gave you some ideas about

8

some of the things they had found in the past.

9

go read our quality assurance reports that we had done

10

at our plant and read the report and look at the

11

conclusions that were drawn at the end,

12

consistent with the material in the report.

13

eliminated that now.

14

They not only report up to the Chief Operating Officer

15

and the Site VP, they report to the Board.

16

a presentation to the Nuclear Subcommittee of the

17

Board once a month.

18

Board.

19

We

Quality assurance, if you go back

And if you go read the --

If you

they're not
And we've

That quality is independent.

They give

So they actually report to our

strengthened

20

program.

21

environment policy.

22

people and people's right,

23

have to say.

24

and vision statements,

25

that.

We

you know,

established

the

employee

a safety

concerns

conscious work

Once again, that's focusing on
listening to what people

We enhanced the FENOC values, mission
went back and revisited all

From a management level area, we went back and
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1

looked back at the senior management team and we said

2

we want people that are dedicated to excellence, that

3

inspire trust and believe in employee development.

4

I'll tell you why.

5

frame, we had specific things, like we had an operator

6

pipeline program for developing mangers.

7

decreased to a certification program, and then it went

8

away all together at Davis Besse.

9

can see that degradation from '94 to when we did our

10

If you look back at the '94 time

That got

So over time you

root cause report.

11

So we've appointed a new senior team, and

12

that senior team we think has the attributes that I

13

discussed.

14

we're

15

management team.

16

similar attributes, they've involved in field work,

17

what I call intrusive management, and I think that if

18

you go look at our management team below the senior

19

team now, they're pretty solid citizens.

20

three more jobs we're going to fill, and they'll be

21

very solid then.

22

area now.

We've also went down to the next level and

still

23

working

We've

on

finalizing

some

of

the

We're looking for people that have

We've got

And so we're finishing up in that

established

24

observation ties to plant risk.

25

mean?

the

management

Now, what does that

At our other two plants we had a procedure
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1

where every day we look at all the jobs we're doing,

2

and we do a risk significance of those jobs.

3

we

4

review, and for high-level risk it requires director

5

review at the level below me.

6

have that at our Davis Besse Plant, but we had it at

7

our Perry and Beaver Valley Plant, so now we have that

8

at all three plants.

do

is

medium risk

for

it

requires

And what

management

So, you know, we didn't

We implemented a major improvements

9

in

I told you about some of those.

10

plant safety margins.

11

We then have a leak rate program we think will set an

12

industry standard.

13

management

14

increases on trends.

15

correlate leaks to, like the filters you were talking

16

about.

17

see this change, how can you correlate that the change

18

is real, and it gives you specific areas to go to.

19

we think that's going to be a model.

has

That's

to

take

on

specific

criteria that
various

trends,

model

And it has things that we can go

So it's an integrated process to go ask if you

We

20

strengthened

the

corrective

So

action

21

program, established an Engineering Assessment Board.

22

One of the things we had at our other two plants that

23

we've

24

Assessment Board.

25

to be some board that your products from Engineering

institutionalized

here

is

an

Engineering

So if you want rigor, there ought
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1

goes through to ensure that you have consistent rigor

2

in those products.

3

Perry and our Davis Besse Plant --

4

Plant,

5

ensures you keep that level of rigor there all the

6

time.

7

products.

but

it

And we already had that at our

was not

at

our Beaver Valley

Davis Besse.

And that

It's like a quality check on your engineering

8

We've assigned owners and new expectations

9

to the engineering programs, improved problem-solving
We have a procedure that

10

decision making processes.

11

we use that we use the INPO model from.

12

get teams together of our best people when we have a

13

problem, sit them down and let them bring us, "Here's

14

what

15

approach,"

16

that structure was not in place there at the Davis

17

Besse Plant, and it is now.

we

think

caused

the

problem,

It's where we

here's

and then gets management approval.

the
And

18

Revised the competencies and the appraisal

19

process to include nuclear professionalism and nuclear

20

safety

21

managers each and every year,

22

those

23

criteria.

24

that.

25

additional competencies.

consciousness.

two

areas

We

identified

We do now.

do

evaluations

on

our

but we did not have
as

competencies

with

So went back and looked at

We provide leadership and action training and
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1

Our program for management development is

2

called Leadership in Action.

What I can tell you is

3

the feeling I have is that we've really internalized

4

that program at our other two plants,

5

Besse it's something we sort of check off and put on

6

the shelf and don't really institutionalize every day

7

like we do at our other plants.

8

walk in our meeting rooms at our other two plants,

9

you'll see our leadership principles posted on the

but at Davis

For example, if you

10

wall.

They were not posted on the wall at Davis

11

Besse, so that's some significant changes that we've

12

made in the management --

13

MEMBER POWERS:

14

MR. MEYERS:

15

MEMBER POWERS:

Why is that significant?

16

MR.

It's

17

Why is that significant?

Huh?

MEYERS:

the

behaviors

you

display in meetings.

18

MEMBER POWERS:

The behavior I display in

19

meetings, if anything is posted on the wall for more

20

than two months, I ignore it.

21

MR. MEYERS:

Well, that's not true.

If

22

you post it on the wall, and one of the things we do

23

is a delta check after each meeting to make sure that

24

we

25

profess.

comply with

the

leadership

qualities

that

we

So if we don't --
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1
2

MEMBER POWERS:

That might be significant.

Posting it on the wall is not.

3

MR. MEYERS:

Well, let me say this:

We've

4

institutionalized those qualities, and we work on them

5

every day.

6

MEMBER ROSEN:

Posting on the wall works,

7

because if somebody steps outside the boundaries of

8

one of those factors, somebody will say, "What about

9

the third bullet up there?

10

Are you really behaving in

accordance with that?"

11

MR. MEYERS:

Yes.

Do we beat this guy up

12

or not beat him up or do we really take this posting

13

seriously.

14
15

MEMBER

ROSEN:

Well,

it's

a

way

of

bringing it to his attention without being too toxic.

16

CHAIRMAN

APOSTOLAKIS:

Do

we

as

a

17

Committee want to write letters, look at that frame

18

there and ask ourselves whether what we'd write?

19

MEMBER ROSEN:

20

CHAIRMAN APOSTOLAKIS:

21

Oh, you're unique.

I never do.

22
23

Sure, we do.

MR. MEYERS:
Ours is large too.

We do that at every meeting.

It's much larger than --

24

CHAIRMAN APOSTOLAKIS:

25

MR. MEYERS:

It's legible.

You can see it a mile away.
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As an industry,

MEMBER LEITCH:

1

I think

2

we're fairly good at sharing operating experience,

3

what I would call plumbing and hardware issues, but

4

how do we share these management level commitments?

5

Presumably, there's some very significant management

6

lessons

7

example, you said you made some major changes to your

8

Off-site Safety Review Committee.

9

that kind of information get around the industry?

that

learned

you've

for

I mean how does

That's an excellent question.

MR. MEYERS:

10

I mean,

here.

11

One of the things we've done, and we're probably going

12

do another one before long, is we got with INPO and we

13

did

14

executives in the United States, and I went out --

15

went to Denver,

16

Dallas, New England.

17

all the executives at all the plants in the United

18

States.

19

more.

20

over their lessons learned, and I spent a couple hours

21

with questions and feedback in small groups.

22

we're probably going to do that again sometime in the

23

near future.

a

road

if

you

Atlanta

--

want

to,

where

with

all

the
I

else did we go?

So we went and had meetings with

We went over all these lessons learned and
It was like a four-hour meeting where INPO went

MEMBER LEITCH:

24
25

show,

Davis Besse's concerned.

And

That's excellent as far as
I guess I'm just wondering
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1

is there any thought to institutionalizing that kind

2

of a process?
FELGATE:

MR.

3

Just

to

address

your

4

specific question, one of the other recommendations I

5

didn't address from Davis Besse was INPO to become

6

more involved in reviewing as part of our ongoing

7

evaluations the oversight organizations, corporate on

8

down.

9

about, Nuclear Safety Review Board, and we'll factor

10

into it the way we look at those, the lessons learned

11

from Davis Besse.

12

all the plants.

But as to the specific question you're asking

So that institutionalizes that for

13

MEMBER LEITCH:

14

MR.

MEYERS:

Okay.
Now,

Good.
an

from

employee

we've taken some actions to improve the

15

standpoint,

16

communications.

17

told.

18

call the four Cs meetings.

19

have

20

communications, concerns and changes.

21

the changes we're making in the plants,

22

that.

23

employees at our plants in groups of about 20 each.

24

What I do there is I bring an independent person in

25

and they meet with the team --

It's amazing the things that I get

One of the things we've implemented is what I

within

Today,

employees

That's meetings that I
compliments,

about

We talk about
stuff like

I think I've met with over 500,

600

the people one day so
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1

they can bring up issues and I'm not there.

And then

2

we can talk about them and have dialogue.

3

funny is usually when I go through the issues now the

4

guys will say, "I brought that one up."

5

of --

6

seen over the year.

7

We've institutionalized --

8

the listening process, if you will.

What's

So it's sort

and that's a big change in the behaviors I've

9

I think that's been effective.
trying to institutionalized

From a management standpoint, we do town

10

hall

meetings,

11

meetings

12

information out --

13

from

14

"Nobody's ever taken this kind of time to talk to us

15

before."

16

enjoyed the meetings that I've had.

17

them.

18

check, and then we --

19

up on, and we agree that I will take actions on these

20

issues at the end of the meeting.

21

thing with town hall meetings and the stand-downs, so

22

we think we've improved the communications with our

23

employees.

our

that

we

routinely

and

it's

when you

really

department

schedule

and stand-downs.

employees

So

meetings

to

get

And what you get

listen

--

a pretty

to

them

is,

I've really

I look forward to

And at the end of each meeting we do a delta

24
25

now

all-site

and I take actions that I follow

And we do the same

We provide reactor head case studies to
all of our employees.

That was a full day training
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1

where we stopped things on-site and in groups of about

2

--

3

through this whole case study.

4

refresher training, Leadership in Action, supervisor

5

training on the safety conscious work environment,

6

which is specific safety conscious work environment

7

we're giving to all the supervisors now again.

8

implemented our operator leadership plan.

9

one of the issues we had was we told you we did that

work groups

and various

just

sat down and went

We've done supervisor

We've

Remember,

That spurred us to go do some

10

large root cause too.

11

smaller root causes.

12

in

13

oversight group that you talked about a while ago.

14

And that made us make changes there.

15

about some of the issues that we came out with in the

16

Operations root cause.

17

place and are tracking items.

18

under the management human performance plan.

Operations,

And one of the ones we did was

another

one

was

the

independent

And you heard

So we've got that plan in
It all folds up and

We strengthened the individual ownership

19

both in engineering,

operator

20

and the commitment,

21

licensing, operational decision making process and the

22

shift manager command and control.

23

with each one of our shift supervisors personally, and

24

I have taken groups of three shift supervisors at a

25

time to Akron to sit down for a couple hours, each and

Our CEO has met
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1

every shift supervisor that we have at Davis Besse.

2

And we've rewritten the duties and responsibilities of

3

the shift supervisor on shift and communicated those

4

very well and made sure that we have buy-in across the

5

board.

And so we think from an operational standpoint

6

right

now

7

independent

8

probably the strongest organizationally.

9

pretty good about our Operations group.

the

feedback

groups

that

come

get

we

that
in

from

Operations

is

the
is

So we feel

10

We've established a site integration plan

11

for alignment and leadership development intervention,

12

and what that plan is is a plan that's a longer-term

13

plan where we before we start up we're going to sit

14

down with 200 employees, 20 at a time, in groups of

15

20, and we've got a road map for the next --

16

to 2004.

17

assuming, we have mid-cycle outage we've got to do,

18

we've got

19

backlogs that we have.

20

everything, and what you really see is our backlog is

21

going to be pretty low when we start up, a lot lower

22

than we think anyone's seen before.

23

to be able to manage all that stuff, and the answer is

24

yes.

25

employees all the things we have to do and make sure

As we come up,

--

to get us

we'll meet our schedules

our people are all worried about the
We had all these walkdowns and

So are we going

So we've got to sit down and share with our
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1

that we have it aligned not only prior to start-up but

2

after start-up.
Now,

3

in closing,

I'd like

to say that

4

safety culture can be monitored, I believe, with the

5

existing performance indicators.

6

now,

7

monitoring.

8

think you're in a monitoring mode, but if --

9

safety

10

there's

a

difference

If you go look at --

between

assessing

and

If you've got a good operating plant, I

culture

can

be

with

monitored

I think

existing

performance indicators.

11

There's two real questions that need to be

12

asked when monitoring safety culture of the two plant

13

assets.

14

material condition of your plant and the people that

15

work there.

16

the

17

condition and engineering areas improving on a cycle

18

basis?

19

that tell you that you're PMs are up to date, your

20

material condition is good, your Al system issues are

21

being worked off, and the engineering issues you have

22

on your plate are not great and you're gaining safety

23

margins every cycle, I don't believe you can look at

24

it on a yearly basis.

25

on a cycle basis.

The only two assets that you have are the

So that's where you better focus.
at your plant

safety margins

in the

Are

material

If you can't have some performance indicators

I think you have to look at it

So in that cycle,

if you do not
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1

gain

safety

2

backwards.

3

margins

in

your

plant,

you've

gone

From a personnel standpoint, you need to

4

look

at

your

programs

for

strength

in

your

5

organization:

6

program,

7

training programs that you have in your plant,

the

8

supervisory development programs that you have,

the

9

management developmental programs you have and the

Your employee problem and resolution

there's

several

of

those,

the

technical

10

leadership development programs that you have.

11

succession planning if you're not laying leaders out

12

and developing leaders for the future every cycle and

13

you

14

backwards.

have

15

those

identified,

Taking

you're

So for

probably going

strong actions when degradation

16

exists and any decreases in safety margins, either in

17

people or material

18

ensure the organization is what I call built to last

19

in the future.

conditions of your plant,

That's all I have.

CHAIRMAN APOSTOLAKIS:

20

We've

asked

a

will

Thank you.
Any questions or

21

clarifications?

lot

of

questions

22

already, so why don't we take a break until ten past?

23

(Whereupon, the foregoing matter went off

24

the record at 3:50 p.m. and went back on

25

the record at 4:10 p.m.)
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1
2

MEMBER APOSTOLAKIS:

Our next speaker is

Jack Grobe.

3

MR. GROBE:

Again, thank you very much.

4

My name is Jack Grobe.

For the last 15 months or so,

5

I've been deeply immersed in Davis-Besse.

6

serving as the chairman of the Davis-Besse Oversight

7

Panel for the NRC.

I've been

8

I don't think I sleep for two hours and

9

wake up crying, but it certainly is what I've been

10

eating, sleeping and thinking day and night for the

11

last 15 months.

12

With me today is Geoff Wright.

Geoff is

13

a Senior Staff Member from Region 3 and he's been

14

leading each of our inspections in the Management and

15

Human Performance area at Davis-Besse.

16

My

goals

today

are

to

discuss

the

17

regulatory basis for the inspections we're performing

18

in this area at Davis-Besse.

19

inspection approach we're using in some detail.

20

then I'd like to conclude with providing you some

21

thoughts on potential short and long-term regulatory

22

oversight improvements.

Geoff will describe the

23

Next slide, please.

24

(Slide change.)

25

MR.

GROBE:

Prior

presenters

And

have
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1

discussed in quite a bit of detail the current U.S.

2

and international guidance on safety culture,

3

won't go into much detail there.

4

routinely inspect management or cultural issues.

5

focus

6

performance based, we look for performance problems

7

and then

8

engage and drill down into those problems to find out

9

what

of

the

our

if

they're

risk

performance

11

address.

problems are

The NRC does not

is what

significant,

root causes might

10

12

inspection program

be.

left

so I

we

we

The
call

further

Less significant
to

the

licensee

to

There is one significant regulation that

13

could be used to address this area.

It's Criterion

14

XVI of Appendix B, Corrective Action.

15

Corrective Action Program is essential for sustained

16

safe operation.

17

Corrective

18

willingness of the utility to identify all of the root

19

causes of a problem.

20

include cultural issues.

An effective

And the foundation of an effective

Action

Program

is

the

ability

and

And those root causes should

21

Criterion XVI provides us the regulatory

22

basis for performing the inspections into these areas

23

at Davis-Besse, since the head degradation, root cause

24

involved cultural issues.

25

The next slide is just a brief summary of
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1

what Lew Meyers spent a couple of pages on.

2

(Slide change.)

3

MR. GROBE:

It's a broad overview of the

4

root causes, the principal causes of the reactor head

5

degradation were cultural.

6

Let's go to the next slide.

7

(Slide change.)

8

MR.

9

significantly

The

GROBE:
challenged,

Oversight

given

Panel

was

state

of

the

10

regulatory standards to measure these types of issue

11

against.

12

the licensee had made sufficient progress that the

13

plant could be restarted safely and would ultimately

14

operate on a continuing basis in a safe way.

The challenge was how do you determine that

15

The Panel designed a set of inspections.

16

The inspection that Geoff is going to describe is one

17

of

18

attributes that are essential for safe operation and

19

continued safe operation into the

20

Panel will be utilizing not only this inspection, but

21

others,

22

combined fashion to make a determination of whether

23

sufficient progress has been made to restart the unit.

24

The inspection, the specific inspection,

25

we

those

call

which

will

give

us

insight

into

future.

those

So the

as well as the licensee's assessments in a

it

Management

and Human Performance,

was
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The first phase was the

1

divided into three phases.

2

root cause assessments and whether or not they were

3

sufficiently broad and deep.

4

different root cause assessments that were performed

5

and there was a very, very broad one using the MORT,

6

Management Oversight Risk Tree approach that went into

7

organizational issues.

8

assessments

9

engineering function, quality assurance function, the

10

oversight committees, corporate support and there were

11

several others that combined together and resulted in

12

the corrective actions that would address each of the

13

building blocks.

of

I

14

the

There was nearly a dozen

But then there were separate

believe

the

some

had

Human

and

Management

building block

the

organization,

operations

125

or

more

15

Performance

16

corrective actions that were identified through these

17

root cause assessments.
Phase

18

I and

II

are

complete.

already

19

Phase II was a review of the corrective action plan in

20

each area and the implementation of those corrective

21

actions and that the goal was to make sure that those

22

corrective actions addressed all of the identified

23

causal factors.

24

The

25

process

today.

Phase III

of the

That

an

is

inspection is

evaluation

of

in
the
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1

effectiveness,

the on-going effectiveness of those

2

corrective actions.

3

detail.

4

to the state of regulatory structure in this area,

5

we're utilizing a combination of NRC and international

6

guidance

7

headquarter

8

extensive experience in organizational effectiveness

9

assessments.

And Geoff will go

into some

I just wanted to briefly touch on, again, due

10

in

conjunction
staff

and

with

regional

contract

staff

staff,

that

have

And between a combination of that expert

11

team

and

12

international, we've put together inspection plans,

13

detailed

14

assessments in these areas.

15

the

guidance,

inspection

both

plans

MEMBER SIEBER:

16

Davis-Besse situation?

17

MR. GROBE:

18

MEMBER SIEBER:

to

national

accomplish

and

the

This plan is unique to the

Absolutely.
So you didn't find regular

19

inspection plans in the grand scheme of things that

20

were appropriate for assessing safety culture?

21

MR. GROBE:

That's correct.

22

MEMBER SIEBER:

If

a plant

has

a bad

23

safety culture, where would you expect to see it in

24

the ROP process?

25

MR. GROBE:

If we could hold that question
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1

because I've got a number of comments I'd like to get

2

into on that.

3

MEMBER SIEBER:

4

MR. GROBE:

5

MR. WRIGHT:

6

All right.

Go ahead, Geoff.
If we could have the next

slide, please.

7

(Slide change.)

8

MR.

9

WRIGHT:

inspection program

into

The
the

third

phase

Management

of

our

and Human

10

Performance area is designed to look into six areas

11

that the licensee is working on.

12

One is assess the process that they have

13

used for their internal assessment, that is what Lew

14

Meyers was talking about on his safety culture model,

15

to take an in-depth look at that, what the attributes

16

were

17

assessing their performance.

and

the

standards

against

which

they

were

18

The second item was what we referred to as

19

the external one which is the assessment performed by

20

Dr.

21

afternoon.

Haber

which

you'll

hear

about

later

this

22

The third item was to take a look at what

23

process the licensee is going to use for monitoring

24

their safety culture in a long-term process, not just

25

for restart, but on a continuing basis for some period
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1

of time.

2

The next areas that we wanted to look at

3

was the Employee Concerns Program as it is a subset of

4

an overall safety culture, as well as those items that

5

they're using to improve the safety conscious work

6

environment at the facility and a review team that

7

they have put

8

safety conscious work environment, potentially safety

9

conscious

10

in place to monitor and to work on

work environment

type

of

issues

called

Safety Conscious Work Environment Review Team.

11

So those are the six areas that we are

12

looking into.

13

at the end of this whether the output from some of

14

those assessments, whether it's the internal or the

15

external.

16

whether it's acceptable or not.

17

going to take our input and take a look at the output

18

from those assessments and combine it with all the

19

other inspection activities and licensee activities

20

since the issue covers the whole site and not just a

21

very

22

determination.

23

make that determination.

25

My

narrow

24

As Jack indicated, we are not judging

team is

area.

not

They're

judging

the -output on

The 0350 Panel is

going

to

make

that

My inspection team is not going to

MR. GROBE:

Let me say that in a little

bit different words just to make sure that message was

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.neargross.cm

289
1

clear.

We are not assessing safety culture at Davis-

2

Besse.

What we're doing is utilizing national and

3

international guidance to assess how they' re assessing

4

safety culture and then we're utilizing the extensive

5

inspections

6

corrective actions and all other areas to look for the

7

outcomes of the improved safety culture and in areas

8

where we don't see improved outcomes and there have

9

been several of those, we clearly articulate that to

10

the utility and they go back and look again at what

11

they're doing and the effectiveness of their actions.

12

that

we've

conducted

MEMBER ROSEN:
structure,

the

14

mystery to me.

15

to not

timing

16

aspects,

17

processes have to evolve.

18

outcomes

19

yesterday?

20

issue.

is

a little bit

a

Don't some of these things take time

only be
but

the

engineering,

Jack, I think I understand

13

21

but

in

embedded in terms of programmatic

also

today

of

to

a

show

outcomes

the

How can you assess the

program

you

That's an exaggeration,

MR. GROBE:

because

put

in

place

but that's the

I had forgotten that Plant A,

22

Plant B, that Tom put up earlier today and in some of

23

my younger years I remember that clearly and brought

24

back fond memories.

25

regulatory requirements and were safe as defined by

Both Plant A and Plant B met
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1

the NRC.

Clearly,

2

organizational safety margin than did Plant A.

3

What

Plant B had significantly less

we're

looking

for,

for

restart

4

decision is sufficient improvement, but by no means do

5

we

6

improvement process,

7

assure that the plant can be restarted and operated

8

safely.

believe

9
10

that

that

will

be

the

but sufficient

MEMBER ROSEN:

end

of

the

improvement to

Jack, can you see it?

Will

you see enough outcomes to be sure?

11

MR. GROBE:

That's for the Panel to judge.

12

I believe the answer to that is yes.

13

able to see it.

14

and we're continuing to inspect.

In some areas, we haven't yet seen it

One of the --

15

We should be

I can briefly summarize in

16

kind of some broad contexts what both the internal

17

safety culture assessment process and process done by

18

Dr. Haber concluded.

19

were already some substantive changes in the culture

20

of certain work elements at the plant.

21

substantive changes

22

plant.

23

the organization.

24
25

What it concluded is that there

There were not

in other work elements at the

There was an inconsistency laterally across

In

addition,

there

vertically in the organization.

was

inconsistency

There was different
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1

understandings and expectations at some levels in the

2

workers

3

managers.

as

contrasted

with

the

supervisors

and

And one of the other findings was that

4
5

there was

6

effectiveness and a plan on achieving that long-range

7

vision,

8

Where do you want to be in three years,

9

So the utility has been working on those attributes.

10

no

long-range

in essence,

vision

on

organizational

the Nirvana of safety culture.
five years?

The Oversight Panel will not disappear at

11

restart.

It will be in place for an extended period

12

of time after restart, continuing to monitor.

13

that's why it was important to get Geoff's team in

14

here to make sure that the tools that they're using to

15

monitor safety culture going forward are effective

16

tools so that we can utilize those in the future to

17

depend on them.

And

18

It' s clearly a long-term process. At some

19

point they've made sufficient progress to authorize

20

restart and we're not there yet.

21

MEMBER ROSEN:

Maybe this is a question

22

for Lew is you're running the place now, but is that -

23

-

are you going to keep on doing that after restart?

24
25

MR. MEYERS:
term plan now.

I said that we have a longer

And we've got a director, we put in
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1

charge of organizational effectiveness.

2

plan right now takes us out through the summer of

3

2004,

4

assess through 2004 and then maybe at that time it

5

will be ready to go into a monitoring phase.

so we've got a plan in place to continually

6
7

Long term

MEMBER ROSEN:

Where you'll move back to

your corporate home?

8

MR. MEYERS:

9

MEMBER

I'll move back before then.

ROSEN:

Well,

that

was

the

10

question, when are you going to move back? And who is

11

going to be running the show?

12

MR. MEYERS: We've already announced that.

13

We already have a Site V.P.

14

Davis-Besse.

15

MEMBER ROSEN:

16

MR. MEYERS:

17

on site now.

18

time after restart.

19

that we

selected for

Is he named officially?
Yes, Mark Bazilla.

So he's

I'm still there and I'll move back some

MEMBER APOSTOLAXIS:

All this activity

20

though and what Jack mentioned, you know, it implies

21

that you have some sort of what's good in your mind.

22

I wonder whether the reactor oversight

23

process can take advantage of it and maybe in the

24

future

25

embarrassing incident again where we give all greens

be

modified

so

that

we

will

not

have

an
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1

for a plant and then something happens.

2

plans for doing this or are they doing independent

3

activities?

4
5

MR. GROBE:

Are there any

That was actually one of the

recommendations that I was going to talk about.

6

MEMBER APOSTOLAKIS:

7

MR. WRIGHT:

8

(Slide change.)

9

MEMBER LEITCH:

Okay.

Next slide, please.

Just a question about the

10

Employee Concerns Program, did you find that it was

11

broken?

12

Employee Concerns Program why individuals didn't bring

13

some of these issues forward earlier?

In other words,

14

MR.

was it a failure of the

WRIGHT:

We

haven't

made

any

15

conclusions.

16

of this

17

place.

single

individual

18

ombudsman program to an actual Employee

Concerns

19

Program with a manager and a number of independent

20

investigators.

21

what they had before and we're looking at what's in

22

place

23

improvements been made.

year,
They

now

24
25

What they have done is at the beginning

to

an entirely new program was put
had

gone

a

So we're looking at --

see

what

MEMBER ROSEN:
Employee

from

Concerns

are

the

in

we've looked at

changes

and

have

In the new program, the new

Program,

is

there

an

internal
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1

oversight group that looks at what the internal --

2

what

3

Program?

the

functioning

4

of

that

Employee

I don't believe --

MR. WRIGHT:

Concerns

they have

5

a program to do an assessment of that organization,

6

but it has not been done yet.

7

MR. GROBE:

Let me flesh this out a little

8

bit.

The assessment that Lew spoke of that was done

9

last

August

on

safety

conscious

work

environment

10

revealed there was little confident in the ombudsman

11

program.

12

been completely

13

inspection team is continuing to look at the Employee

14

Concerns Program, but I believe part of the Safety

15

Conscious Work Environment Review Team, SCWERT, as an

16

acronym, part of their charter is to look at safety

17

conscious work

18

Concerns Program is not functioning effectively,

19

think that would surface through the SCWERT function

20

in their periodic reviews of the effectiveness of the

21

health of the safety conscious work environment.

22

And as Geoff indicated,
revamped

and

environment.

MEMBER LEITCH:
look

for

that program has

strengthened.

And

if

the

This

Employee
I

I guess my question was

23

continuing

to

24

identified

this

25

question was really was the Employee Concerns Program

problem

things

that

sooner.

And

might

have

I guess

my
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1

broken and therefore people weren't bringing issues

2

forward and might that be a place to focus on and I

3

guess what you're saying is you still haven't really

4

drawn a conclusion in that matter?

5

MR. GROBE:

No.

I think it was broken.

6

I think what Geoff was referring to is they haven't

7

drawn a conclusion on the current existing program

8

today.

9

MEMBER LEITCH:

10

MR. GROBE:

I see.

And I think, yes,

it would

11

have been a valid outlet for members of a staff if

12

they

13

addressed,

14

Program, but there was little confidence at that time.

15

There was an ombudsman program.

16

confidence in it.

felt their concerns weren't
to bring them to the

17

MEMBER LEITCH:

18

MR. MEYERS:

being

adequately

Employee Concerns

There was little

Thanks.

I said earlier too, if you go

19

look at the root cause that we did, we didn't find a

20

situation where people were not writing CRs.

21

CRs were getting resolved.

22

properly elevated and root causes done.

23

words, we have these low level CRs.

24

as low level CRs and didn't meet the criteria for low

25

level CRs.

And the

They were just not getting
In other

They were treated

So you know more than anything else we had

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

296
1

29 CRs written any one of which could have led us to

2

the head degradation issue.

3

I guess --

MEMBER LEITCH:

I don't want to

4

take too much time, but the Employee Concerns Program

5

is sort of a bypass around that CR process and I guess

6

if you had an effective Employee Concerns Program,

7

even

8

individual could say and elevate the concern that hey,

9

I've written all these CRs and nothing is happening.

10

if

the

weren't

getting

addressed,

an

I'm still concerned.

11
12

CRs

But

that

program

was

evidently

not

functioning effectively either.

13

MR. MEYERS:
program.

What I would say is we had an

14

ombudsman

15

Concerns Program.

16

in the office and waits for you to bring in a concern.

17

We turned our program into a proactive program where

18

we're meeting with people and trying to find out if

19

they have concerns.

20

And

21

confidentiality of the program.

we've

We

have

an

Employee

An ombudsman program, the guy sits

also

It's a more proactive program.
done

22

MEMBER LEITCH:

23

MEMBER
it

didn't

seems

things

to

the

Thank you.

APOSTOLAKIS:
to me

improve

we're

The
--

Davis-Besse

24

incident,

obviously,

the

25

licensee had problems, but it's still not clear to me
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1

what our inspectors were doing there.
Is there a similar panel looking at the

2
3

NRC itself?
Yes.

MR. GROBE:

4

I guess you've asked

5

this question three times, so maybe I should answer it

6

now.
(Laughter.)

7

MEMBER APOSTOLAKIS:

8
9

been asked three

times?
MR. GROBE:

10
11

It'

The Lessons Learned Task Force

presented to you several months ago.

12

MEMBER APOSTOLAKIS:

13

MR. GROBE:

Yes, I've seen that.

And they made approximately 50

14

recommendations in quite a few areas, both regulatory

15

structure as well as

16

areas, research.

inspection program and other

They addressed quite a few areas.

They did not touch on this area, safety

17

I think this area is very critical.

And

18

culture.

19

Davis-Besse

20

suggested there might be other plants with equally

21

challenged cultural aspects to their organizational

22

effectiveness.

23

country

24

problems, Cooper, Point Beach right now, Indian Point

25

and I believe there are many cultural attributes.

is

that

not

unique.

Mr.

Collins

earlier

There's a number of plants across the
have

had

significant

performance

We
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now

2

characterize

3

different a few years ago.

4

Besse is unique.

5

do something to address this issue.
Dr.

6

we

what

about

attributes,

cultural

word,

that

use

1

might

have

to

something

called

So I don't believe Davis-

And I think it's essential that we

Apostolakis,
what

were

the

you

questions

asked

doing

inspectors

in

7

earlier

8

response to the leakage was going up and down, and

9

the filter clogging and all of those issues.
B.

That was
of

their

Our inspectors were engaging.

The

They were complying with all

10

Plant

11

requirements.

12

branch chief was engaging on a regular basis with

13

plant management, encouraging them to address these

14

issues in a more proactive nature.

15

compliance with all of our requirements.

16

standpoint,

17

engage in a more structured way, a more formal way.

the NRC was

So from that

limited in its ability to

MEMBER APOSTOLAKIS:

18

But they were in

What that tells me is

19

that the two inspectors who were there were doing

20

their job,

21

requirements allow Plant B to operate, then something

22

is wrong.

but the Agency was not,

MR. GROBE:

23

because if our

I think that's the way Bill

24

Travers has characterized at Davis-Besse, it was an

25

organizational failure on the part of the NRC.
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1

MEMBER APOSTOLAKIS:

2

MR. GROBE:

3

more detail.

5

there

was

a

primary system leakage, right?
MR. GROBE:

I wasn't around back

Yes.

then.

10
11

But

There is a requirement that you can't have

8
9

LEITCH:

requirement to inspect the head, right?

6
7

Let me talk in a little bit

The --

MEMBER

4

Yes.

MEMBER LEITCH:

I mean it's not like they

were in compliance with all the NRC requirements.

12

MR. GROBE:

Again, they were in compliance

13

in the context that there were CRs written regarding

14

the boric acid on the head.

15

and closed.

16

From

time

to

Those CRs were resolved

time

inspectors

would

17

question the resolution of one of those types of CRs

18

and the answer was

19

everything was fine, that there was not the leakage

20

that

21

unidentified leakage inside containment was not coming

22

from

23

inspected.

was

the

24
25

being

head

the head had been cleaned and

experienced,

because

it

the

had

identified

been

cleaned

and

and

And that was documented in work orders, in
the condition reports.

So a head is not something
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1

that you can just go out in the plant and inspect.

So

2

you have to depend to a certain extent on those types

3

of interviews.

4

Now one thing we did not take advantage of

5

and we're encouraging stronger involvement in this

6

area is video evidence.

7

the video record that was made of the head and whether

8

there was video post-cleaning activities.

9

didn't do that at the time.

10
11

MEMBER ROSEN:

MR.

Is there any indication

GROBE:

There

is

an

on-going

investigation into many of the aspects.

14
15

But we

that those reports were false or misleading?

12
13

We could have pursued further

MEMBER ROSEN:
determined.

So that's still yet to be

That's 50.7?

16

MR. GROBE:

17

MEMBER ROSEN:

18

MR.

GROBE:

That's 50.9.
50.9.
I

believe

the

augmented

19

inspection team follow-up report,

20

documented about eight different areas where there was

21

inaccurate information.

22

what was the cause of that inaccurate information.

23

it's already been

What OI is investigating is

MEMBER APOSTOLAKIS:

So at some point,

24

someone from the staff will come and talk to us about

25

the organizational institutional changes that perhaps
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1

will take place within the Agency?

2

MR. GROBE:

I think Chris Boder and Cindy

3

Carpenter's folks would be glad to do that.

4

an action plan in each of the areas.

5

dealing with ASME code requirements

6

requirements.

7

There's one dealing with inspection.

There's one

There's

There's one
and text

spec

dealing with research.

8

MEMBER APOSTOLAKIS:

9

MR. GROBE:

Good.

And the EDO receives a report

10

on progress on each of those Corrective Action Plans

11

every six months.

12
13

I believe one of those reports was just
completed in the last couple of weeks.

14
15

MEMBER APOSTOLAKIS:
those reports?

16

17

Do we get copies of

Very good.

MR. GROBE:

Geoff,

I think --

why don't

you try to quickly go through the slides.

18

MR. WRIGHT:

All I wanted to do, a couple

19

more items here for your information and interest.

20

the areas of inspection guidance, we do have within

21

the Agency guidance dealing with Employee Concerns

22

Program and we have a specific program, procedure that

23

we can follow.

24

Employee Concerns Program.

25

In

We're using that to look at the new

I think as Clare indicated before, there
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1

are questions that we do get into on safety conscious

2

work environment.

3

I believe, or 50 people on the

4

inspection

5

questions into those interviews in looking into that

6

area.

We've interviewed about 45 people,

and have

folded

in

ite, as part of the
a number of

these

7

For the three areas dealing with safety

8

culture, where there isn't any specific guidance on

9

even what a good program should include, we are using
some of the international standards,

11

INSAG documents to look to see the programs that are

12

being used, do they have some of the same attributes

13

that are mentioned there.

14

as

15

appropriate survey?

16

questions?

17

think the question was if a person knows their job, it

18

depends

19

truthful answers.

20

make

21

against that kind of answer.

well

as

on

sure

the

guidance,

the

10

We're looking at them both

surveys.

Were

the

surveys

an

Did they have the right type of

Did they try to discriminate against --

their

that

answer.

Are

you

going

to

I

get

We're looking at the surveys to
there

are

ways

of

discriminating

The interviews that the people, that the

22

some of the observation of work

23

surveys were done,

24

activities

25

utility and by Dr. Haber's people.

that were accomplished through,

by the

We're looking in
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1

those areas to get a feel for how rigorous were the

2

evaluations and can, in the future, can the 0530 panel

3

rely on the output from that evaluation as a good

4

output.

5
6

MEMBER APOSTOLAKIS:

Has the Commission

ever expressed an opinion about the INSAG documents?
MS.

8

Commission has.

9

Persensky is agreeing with me, that as far as we know,

10

I

don't

believe

Do you think so, Jake?

No.

Jake

the Commission has not commented on them.

11
12

GOODMAN:

the

7

MEMBER APOSTOLAKIS:

They are aware of the

fact you are using --

13

MS. GOODMAN:

14

on those documents.

15

briefed several of them.

16

Yes, they have been briefed

In fact,

Jake Persensky has

Jake Persensky from the

MR. PERSENSKY:

17

Office of Research.

In fact,

18

Commissioner's

19

inspection plan, what we were doing.

assistants

Jack also briefed the
on

this

particular

20

As far as the Commission recognizing the

21

INSAG documents, about the only place you'd see that

22

would

23

operations,

24

large quotes out of INSAG 3, which was the only one

25

available at the time of the policy statement being

be

in

the

policy

where in fact,

statement

on

conduct

of

they refer to and take
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been

haven't

there

but

any

further

1

developed,

2

endorsements of that process, but we've been using it

3

and it was part of what we were doing in terms of

4

developing inspection program plan for this.
I was just going to say, we

MS. GOODMAN:

5
6

have given a copy of that policy statement to --

7

you want a copy for all

8

statement because it

9

recently.

the members,

that policy

is one that has not

Because

MEMBER APOSTOLAKIS:

10

if

surfaced

the INSAG

11

documents were not written for the regulator, right?

12

It was general documents of the safety culture.
MS. GOODMAN:

13
14

sort of

15

status was in 1998,

16

policy statement.

17

times, I think.

at

a number,

incorporates

least what

the

have been incorporated in that
I've interrupted you now three

MR. GROBE:

18

But that policy statement

That's fine.

I was just going
Due

19

to further clarify one issue that Jake mentioned.

20

to the sensitivity of this type of inspection, we did

21

brief

22

inspection plan and how we were going to approach it

23

and who is on the team.

24

we're doing here.

each

Commission

MR.

25

WRIGHT:

office

on

details

of

the

So they're aware of what

Next slide, please?
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1

(Slide change.)

2

MR. WRIGHT:

Here you can just see, we

3

wanted to let you know who was on the team.

4

can see four of the seven individuals are here today.

5

You've heard from Clare.

6

Lisa is here with us as well and myself.

7

As you

You've heard from Jake.

The two individuals who are not with us

8

are John Beck and Mike Brothers.

9

Both worked extensively at

They're consultants.

Millstone and have had

10

extensive experience dealing with safety conscious

11

work environments and the like, as well as operations

12

from an executive level in the industry.

13

from a balance on the team that it was important to

14

have kind of expertise along with us.

15

also working with us.

We thought

So they are

16

The next slide is rather abbreviated and

17

unless there are questions, I've talked a little bit

18

about the approach that we're using, evaluating the

19

surveys that were done and the interviews that were

20

conducted.

21

as more details on just the how --

22

to questions if you have some in that area.

23

MEMBER APOSTOLAKIS:

24

(Slide change.)

25

MR. WRIGHT:

I won't go in and take up your time as far
but I would respond

Next slide.

Go ahead, Jack?
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1

MR.

2

conclusions,

3

page.

GROBE:

I

had

some

broad

somewhat different than what's on the

You can read that.

4

just

That's self-explanatory.

Alan Price suggested that each utility is

5

evaluating and responding to safety culture issues.

6

I think the empirical evidence might not support that,

7

at least wouldn't support that they're effectively

8

doing

9

problems, not necessarily as significant as

it

because

we

continue

10

Davis-Besse's,

11

problems at various utilities.

12

but

still

I believe

to

have performance

significant

performance

that there's additional work

13

that needs to be done in this area.

The current

14

reactor

intervention

15

opportunities are two-fold.

16

action matrix which is a graded response, but that

17

graded responses comes on risk-significant outcomes,

18

so if

19

lagging response.

20

the arrow between, but it's later on the right hand

21

side of Tom Murley's slide.

oversight

there are

process

regulatory

There's, of course, the

safety culture concerns,

it

is a

I don't know which box you'd but

22

The other area of regulatory intervention

23

is a very limited opportunity to engage in what we

24

call cross cutting areas.

25

three

cross

cutting

The Agency has defined

areas,

human

performance,
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1

Corrective Action Program effectiveness,

2

conscious

3

opportunity to engage and this might be what you were

4

hearing about in Region 1 is that once a year, we can

5

put two or three sentences into a letter and there are

6

no

7

meetings or further engagement.

8

statements that there appears to be some concern in

9

this cross-cutting area.

work

environment.

structured response

10

And

requirements

clear to us that they cannot be

12

utility.

13

requirements.

14

just said --

15

or management

dismissed by the

they're

not

regulatory

It would be asking for trouble if they

MR. GROBE:
trouble

limited

But it was made very

11

though

the

It's simply a few

MEMBER APOSTOLAKIS:

Even

and safety

they'd

be

Well, I'm not sure what kind

16

of

asking

17

provision to do additional inspection.

18

MEMBER APOSTOLAKIS:

19

MR. GROBE:

for.

There

is

no

No.

It would still be doing just

20

the baseline inspection.

21

express to the utility in a public format some concern

22

that

23

concern.

it

24
25

ends

with that,

So it is an opportunity to

just

the

expression

and

The current inspection procedures under
the ROP examine many of the outcomes,

the relevant
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Again,

it's focused on

1

outcomes of safety culture.

2

the outcome and it's based on risk significance.

The

3

entire

that

are

4

selected, this is now three or four years ago when we

5

initially put together the ROP, it was baaed strictly

6

on risk significance.

the

ROP,

attributes

inspection

7

Probably, the most significant insights on

8

safety culture can be gained from the review of the

9

Corrective Action Program, as I mentioned earlier.

10

Significant conditions adverse to quality are not only

11

required to be corrected, but that the new policy is

12

expected to be identified and prevention is expected

13

to be implemented.
In addition to that, the utility's trend

14

and when there's a

15

lower level significance issues,

16

trend

17

aspects there.

18

training of the staff, we could get more intrusive

19

into the insights of safety culture effectiveness of

20

utilities by more thoroughly examining the root cause

21

in those areas.

indicated,

we do?

likely

be

cultural

I believe with additional guidance and

But then what would

I mean if these are not requirements?
MR.

24
25

would

MEMBER APOSTOLAKIS:

22
23

there

GROBE:

Criterion

XVI

is

a

requirement.

If they have not adequately addressed
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1

the root causes to prevent recurrence, then that's not

2

consistent with the requirements.

3

The inspection reports that are currently

4

available to the public are very broad and the only

5

specific outcomes that are discussed in those reports

6

are situations where there

7

would

8

effectiveness issues or cultural issues or anything of

9

that nature in the reports the way our guidance is

10

any

be

not

There

is a violation.

discussion

of

organizational

currently structured.

11

The industry initiatives pursuant to SOER

12

204 are quite meaningful and I heard some dialogue

13

earlier about the Training Institute.

14

clarify just a couple of things.

15

one individual on the Board.

16

experienced

17

Agency.

individual

who

I'd like to

The NRC nominates

That's normally a very
doesn't

work

for

the

18

In addition, the NRC observes the dialogue

19

when the licensee is presenting information to the

20

Board and questions that

21

them.

22

decision making that the Board does.

the Board might have for

But the NRC is not permitted to observe any

In addition to that,

23
24

presentation of the

25

board

to

--

so

if

findings of
we

were

to

there's no public
the

accreditation

incorporate

safety
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1

culture concepts into an INPO initiative, there might

2

be certain challenges with respect to the NRC's need

3

for public scrutability,

4

public confidence.

for public accountability,

5

I was interested in one comment that was

6

made earlier and that was that there was significant

7

infrastructure

8

organization.

9

is just one attribute of safety culture.

necessary

for

the

accreditation

Well, technical competence of the staff
There's many

10

other attributes and if there's a need for significant

11

infrastructure

12

accreditation, one would think there would be need for

13

substantial infrastructure to assess safety culture

14

effectively also.

effectively

MEMBER ROSEN:

15
16

to

assess

training

I don't think that was the

thrust of it, Jack.

17

MR. GROBE:

18

MEMBER ROSEN:

Okay.
My sense of that issue is

19

that having been there and done that, the utility has

20

put

21

accreditation and to maintain accreditation.

22

INPO and the National Academy for Nuclear Training.

23

What I was saying was that if the INPO route which was

24

offered by George Felgate's concept was chosen, that

25

that degree of infrastructure, both in the industry

in

place

a

substantial

structure

to

gain

So does
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1

and in INPO need not be put in place because it's

2

really pretty massive in training.

3

about --

4

that

5

through INPO and the National Academy and the Agency.

6

Well,

7

culture area that INPO will do certain things and the

8

Agency will have certain access to that and if that

9

meets the Agency's needs, fine and well.

We're talking only

at least I was talking only about the fact

there's

a

deal

struck

between

the

industry

a similar deal could be struck in the safety

If not, no.

10

But the structure that comes with the National Academy

11

of Nuclear Training need not be replicated in another

12

way.

13

Training Two to achieve this objective.

14

form of averages, true, but not necessarily completely

15

analogous to the National Academy.

16

MR. GROBE:

You don't need the National Academy of Nuclear
We kept some

I'd have to think about this

17

quite a bit and the devil may be in the details of how

18

you structure that and the relationships and things of

19

that nature.
MEMBER ROSEN:

20

I don't think anybody is

I'm just pleased to have had

21

drawing any conclusion.

22

the offer, so now it can be considered.
MR. GROBE:

23

A couple other thoughts maybe

The cross cutting areas defined in the

24

to consider.

25

ROP may not be sufficient.

Safety conscious work
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1

environment

and

2

effectiveness,

3

Corrective Action Program effectiveness do capture

4

some of the safety culture issues.

But they don't

5

necessarily

So

6

appropriate to revisit the cross cutting areas to see

7

if they fully capture what we want to be assessing.

the

Action

attributes

capture

8
9

Corrective

all

of

that

them.

Program

go

it

into

may

a

be

In addition, the mechanism for regulatory
engagement

in

10

evaluate that.

11

As

those

for

areas

may

be

appropriate

I mentioned

earlier,

the

and

training

13

competencies beyond the technical realm of evaluating

14

engineering quality and Corrective Action Programs and

15

making

16

organizational

17

opportunity to further improve on a short term the

18

effectiveness of the Agency.

that

thorough

expanding

and

12

sure

staff

guidance

to

root

effectiveness

their

causes

in

the

may

be

an

area

19

In the long time, I think Clare described

20

the direction from the Commission to monitor industry

21

and international activities in this area and evaluate

22

the need for any NRC action.

23

One other issue I touched on briefly and

24

I think it warrants consideration is that the ROP was

25

originally

set

up

with

the

inspection

attributes
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1

selected on a risk-informed based.

2

through quite a dialogue of looking at safety culture

3

attributes and trying to see backwards how the program

4

fits into those attributes and found some elements of

5

them in a number of areas.

And Clare went

6

It might be an appropriate time to revisit

7

the inspection program, not only from a risk, but from

8

a cultural perspective and see if there's a better way

9

to integrated those attributes into the inspection

10

program.

11

Those are just some thoughts I had.

12

MEMBER APOSTOLAKIS:

13

you.

Very good.

Thank

Mr. O'Connor from Fermi.

14

MR. O'CONNOR:

Thank you.

My name is Bill

15

O'Connor.

16

Regeneration at the Fermi Nuclear Plant.

17

here as the Chairman of the Board of the Utilities

18

Service Alliance and we've talked a lot today around

19

what are the attributes and the Utilities Service

20

Alliance is a group of plants that I'll talk about in

21

a second,

22

credible

23

assessment and then figure how to do it in an on-going

24

way.

25

I

am

the

but we put
way

to

Vice

President

of

Nuclear
I'm also

together what we think is a

perform,

at

least

a

one

Now how did I get to be here today?

time

Mr.
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1

John Barton, a former ACRS member, a rather quiet and

2

reserved fellow, as you all know, sits on my Safety

3

Review Board and we made a presentation at our last

4

Nuclear Safety Review Board meeting about what we were

5

doing and the results of our assessment at Fermi and

6

he thought that this form may be one that we ought to

7

come and at least talk about, but appears to be one

8

way of doing it that is getting some positive results.
Next slide, please?

9
10

(Slide change.)

11

MR. O'CONNOR:

Again, this is just what I

12

intend to talk about today.

13

(Slide change.)

14

MR.

Next slide.

The

O'CONNOR:

a legal entity.

Utilities

It does

Service

involve the

15

Alliance is

16

stations that are listed on the board.

17

each other.

18

anything, but we have a Memorandum of Understanding

19

between us on personnel sharing, common supply chains,

20

things like that, so --

21

operation of our fleet of plants which is slide 4.

We don't control each other's stock or

but our goal is to improve the

22

Next slide.

23

(Slide change.)

24

MR. O'CONNOR:

25

We don't own

We want to operate a fleet

of safe cost-effective top quartile operators.

We've
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1

got some strategic objectives in our business plan and

2

that's what USA is all about.

3

I want to jump what really got us going in

4

this safety culture assessment.

At our board meeting

5

in June of 2002, right after Davis-Besse announced the

6

head degradation in March, we had been watching very

7

closely what was going on and one of the questions we

8

asked ourselves at our board meeting was do any of us

9

in our plants have the same kind of weakness that

10

existed at Davis-Besse.

11

deep dive through our organizations to see what can we

12

look at, what can we do to hopefully get ahead of this

13

so that we don't let one of our stations get into a

14

similar situation.

15

So we wanted to do a really

(Slide change.)

16

MR. O'CONNOR:

You've seen the next slide

17

a bunch of times today about what is safety culture.

18

You've seen the next slide.

19

(Slide change.)

20

MR. O'CONNOR:

21

So move on about what's a

safety conscious work environment.

22

(Slide change.)

23

MR. O'CONNOR:

Slide 8, we are looking at

24

ways to assess the safety conscious work environment

25

as part of our assessment and I will leave a copy of
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1

this report with the ACRS.

2

This is the training manual we use for the

3

team members that go out on the assessment.

4

all the question banks.

5

we use to do the assessment, how we do the scoring, so

6

just you can have the details.

7

It has

It has all the matrices that

One of the things we use is the NEI survey

8

that

was

developed

in

9

conscious

work

environment.

10

questions

there

that

11

assessment around,

12

about bringing things

13

action process, you know your management conduct and

14

performance.

15

at and we try to use a consistent survey.

gee,

1997,

we

97-05,

around safety

There's

had

to

try

about

and

get

21
an

do people really feel okay
up.

How's

your corrective

So this is one of the areas we do look

16

Another one that I use at Fermi is the

17

Gallop 12 survey which looks at employee engagement.

18

It's got 12 very simple questions.

19

you heard around Millstone and things like have you

20

heard from your supervisor in the last 7 days about

21

your performance?

22

but it's very specific, in the last 7 days, which says

23

is your supervisor out there engaged with you, talking

24

to you?

25

my job, not does the station have the right tools and

Kind of like what

It sounds like a simple question,

Do I have the right tools and equipment to do
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1

equipment.

So it's very personalized down to the

2

individual.

We get those results and then we watch

3

the trends of that and I run that survey at Fermi at

4

least once a year.

5

twice a year, but our performance has moved up into

6

the better phases from Gallop's perspective, so we're

7

running it once a year.

8

of what our employees are telling us.

9

For a while,

we were doing it

But just watching that trend

You need to find lots of ways to see what

10

your employees are telling you,

11

safety culture is okay, but what other indicators can

12

you use to reinforce that it's still there.

13

(Slide change.)

14

MR. O'CONNOR:
about

today,

not just about my

The next slide you've heard

15

enough

safety

over-production.

The

16

bottom sentence is true.

17

force in chasing organizational change and I think

18

you've heard that from all of the speakers today.

19

People do look to the top of the food chain, if you

20

will, and you're going to do what your bosses do.

21

an example, at Fermi, I ask everyone during an outage,

22

go get an outage job.

23

If I don't go get an outage job, am I reinforcing the

24

expectation.

25

a decontamination technician.

Management is a driving

As

You need to help over there.

Like at one of my outages, I worked as
That's a fancy name for

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

318
1

somebody that gets in two sets of PCs and plastics and

2

cleans up contaminated areas.

3

out there doing that and they know Bill knows, Bill

4

believes it's important for everybody to get an outage

5

job, so go participate in the outage and do something.

6

Again, it's that management reinforcement of what is

7

good culture, do you really walk the talk?

8

(Slide change.)

9

MR.

But the troops see me

Next

O'CONNOR:

slide,

if you get

10

production over safety, then you can get to the left

11

side where you kind of get complacent.

12

isolated and arrogant,

13

you're worried about is that bottom line.

14

megawatts at $12 an hour or $13 an hour, whatever it

15

is, instead of am I doing the right thing?

not

16

(Slide change.)

17

MR.

You might get

intrusive,

because

all

Am I making

Now the next couple of

O'CONNOR:

18

slides demonstrate a number of barriers and we've

19

heard a lot

20

behavior,

21

Program.

about

staff

these

things

capability

and

today,

management

Corrective

Action

Just flip to the next one.

22

(Slide change.)

23

MR.

O'CONNOR:

Independent

oversight,
If

24

operating experience and regulatory compliance.

25

all these are in place, obviously, an event won't get
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1

through.

If none of these are in place --

2

(Slide change.)

3

MR.

O'CONNOR:

next slide.

Then an event can come

4

through and affect your safety of your reactor.

5

again, had to put a little visual on there.

6

(Laughter.)

7

MEMBER POWERS:

8

10
fact

MR. O'CONNOR:

Excuse me, sir?

MEMBER POWERS:

Is there a significance to

11

the

12

reinforced concrete?

13

that

you

chose

MR. O'CONNOR:

block

No.

rolls

instead

of

I probably could have

used a bunch of mini containers.

15
16

Is it significant that you

chose block rolls instead of reinforced concrete?

9

14

So

I also had sound effects

in it at one

point and I thought I probably shouldn't do that.

17

(Laughter.)

18

But again, what you see here are all the

19

things you've heard today about management needs to be

20

engaged.

21

reporting of problems and dealing with things and

22

technical rigor.

23

probably have a pretty good safety culture.

The staff

has

to

be

really engaged

in

All of this together would say you

24

(Slide change.)

25

MR. O'CONNOR:

The next slide says gee,
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1

even if one or two of them aren't there,

2

them can be there and still result in a safer reactor.

3

It doesn't mean you're not worried about weaknesses in

4

operating experience or weaknesses in management, but

5

it's

6

Corrective Action Program, it should stop it and the

7

event shouldn't get all the way through.

8

defense-in-depth concept overall.

9

barriers in place that something should not be able to

10

--

still

you

have

good

staff

and

good

It's the

You need enough

get through and affect the reactor.

11
12

if

enough of

Now
details --

I'd

like

to

talk

about

the

real

next slide.

13

(Slide change.)

14

MR. O'CONNOR:

About how did we get to our

15

assessment?

16

three slides is just these are all the documents.

17

stepped back and said, what's everything that's out

18

there that we might use as possible inputs to come up

19

with a set of attributes that we can evaluate.

20

looked at the SOER and obviously a bunch of

21

documents, the team input from those of us that run

22

the development team.

23

And the first thing we did over the next
We

So we
INPO

Fermi is very close to Davis-Besse, as you

24

know,

O we

had people at virtually all of their

25

public meetings, trying to gain insights.

I was at a

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

(202) 234-4433

1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.neaIrgross.com

321

1

lot of the evening meetings, as Jack will attest to,

2

and Lew.

3

couple of reasons.

4

Henry would go to the meeting and then he would ask me

5

later, well, what's this mean to Fermi?

6

can say first hand,

7

what's the same or different.

I have the same newspaper, so Tom

here's what

So again,

8
9

for a

So I personally wanted to see it

So again, I
Here's

I heard.

part of this

is making sure

you're engaged and understand what's going on.

10

(Slide change.)

11

MR.

Slide

O'CONNOR:

some more

is

14

You've probably heard a lot

12

things that we looked at.

13

about these documents today.

14

items.

15

list every single thing we did.

16

be very comprehensive in looking at what's available

17

out there for us to better hone our assessment.

Page 15 are some more

But the intent of these three slides is not to
It's to say we try to

Now page 16 starts to narrow down what

18

it look like or how did we put this into an

19

does

20

assessment tool?

21

was

22

decision making.

23

a whole bunch of sub-attributes, if you will, to add

24

up to about 60 or 70 items.

25

of

INPO's

the

So one of the documents we looked at

principles

items

for

effective

operational

And it has six major attributes with

says

people

This is one of them.
at

your

site

One

recognize
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1

potentially degraded conditions.

2

thing to say, but how do you know that?

3

thing

4

understanding

5

including design and license basis?

6

them?

7

do not know what's in Chapter 8 of the USAR around

8

electrical power distribution, it doesn't matter that

9

it's in this nice book that's on the wall called your

is

do

they
of

have
what

the
the

Well, that's a nice

right

The first

knowledge

safety

and

expectations,

Have you trained

You can say the top one, but if your engineers

10

Updated Safety Analysis Report.

11

that the people really have that.

12

You need to make sure

The second one, are you aware of proper

13

equipment or system operation and trends?

14

operators don't know what it looks like to be proper,

15

or your system engineers don't understand it fully,

16

then they can't assess if it's degraded or not working

17

right.

18

what it looks like.

19

or not, you can't assume that.

20

dive through it and make sure they understand.

21

If your

They can't trend it because they don't know
It sounds silly, but believe it

MEMBER POWERS:

You really have to

One of the problems we

22

encountered within the Department of Energy reactors

23

is a culture they grew in running the plants on a

24

bedding ware and spirit gum.

25

went through doing that.

And an entire generation

They didn't have any idea
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1

what a first rate plant looked like because they had

2

never seen one.
MR. O'CONNOR:

3

In any good change model,

4

the first step says you've got to have a compelling

5

reason for the change, but the second one is you've

6

got to have a good vision and a vision means to be

7

able to explain to your people in no uncertain terms

8

what it looks like to be okay.
In other words, what does this change look

9

So again,

sometimes we skip a few of these

10

like?

11

steps and that's when you don't do a good job.
MEMBER SIEBER:

12

You might also look at the

13

whole concept of questioning attitude in terms of

14

knowing what the plant is supposed to be doing.

15

you perform an operation or a test or something like

16

that,

17

results that differ from what you expect and that's

18

when the question has to come out.

19

satisfactory, why is it different?

questioning attitude comes in.

MR. O'CONNOR:

20

it

several

When

When you see

Even if it's

We talk about training.

times

today

and

some

of

We
my

21

mentioned

22

management observations in our simulator,

23

over the last three years that the shift technical

24

advisors were losing a little of their edge.

25

those of us who grew up before TMI and during TMI, I

I noticed

And
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1

was a licensed operator then and we saw why the STA

2

function was created and why it was so important.

3

what has happened over the years is we've licensed

4

them.

5

operating crews

6

thing, but they weren't switching hats when the EOPs

7

come out.

8

back to look, your job is not to manipulate controls

9

and not to be in emergency operating procedure.

of

kind

We've

integrated

into

them

But

the

which is good for the day to day

So we've been working hard to get our STAs

10

Your job is to look at the critical safety

11

functions of reactivity, inventory, heat removal, all

12

of those kind of things,

13

manipulating, you're in leg one of the EOP, and they

14

do this,

15

based on what the operators are doing.

16

that STA back out into the role, so I mean these are

17

the on-going things that we have to keep watching for,

18

to also prevent events.

19

never-ending battle.

20

You have to keep after it all of the time.

did the plant do what's it's suppose to,
So getting

And again, it's a
It's a never-ending struggle.

So again,

21

so when the operators are

this slide shows the kind of

The next page is one of the score

22

thing we looked at.

23

sheets where we actually took that particular one,

24

rolled it into a score sheet.

Go to the next slide.

(Slide change.)

25
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MR. O'CONNOR:

1

We also developed question

So one of the questions that relates back to

2

banks.

3

that one was does the station have a trending program

4

to

5

equipment issues?

6

set of questions and you'll see it in here from senior

7

management all the way down to workers.

8

set of questions for middle managers.

9

of questions for senior managers.

assist

in

of

identification

the

repetitive

And we would interview,

we had a

So there's a
There's a set

There's a set of

10

questions for craft workers to get at this particular

11

thing.

12

a particular valve,

13

couple of times in the last 15 years, yet gee that

14

didn't bounce out as a trend.

15

two.

One of the answers might be well, gee, we had
this

F606 in order to

fail a

So they got a score of

Now what does a score of two mean?

16

You go to the next page.

We put a set of

17

scoring criteria that says 1 to 5.

One means every

18

time, all the time, everything is perfect, not a thing

19

is wrong.

20

when we were out doing these assessments at the plant.

21

It really had to mean every time you did it right all

22

the time.

And we were pretty stingy on our grades

Three meant you're doing it pretty much

23
24

all the right kind of behaviors most of the time.

25

other words, you're pretty confident.

In

Two obviously
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1

is a little less than that and one means you're way

2

out of whack.

3

needs to be worked on.

4

You're down below acceptable and this

Next slide.

During the week when we're

5

out doing the assessment,

6

Who did the assessment?

7

on each

8

president from one of the other stations.

9

words, I'm the team leader for the Columbia Plant.

assessment

let me back up a second.

We had about 9 or 10 people

team.

It

was

led

by a vice
In other
I

10

had Rich Anderson from Susequehanna with mine.

11

was eight other people from the other utilities.

12

had members from the international community,

13

Ontario Power Gen asked if they could participate and

14

we're

15

Pickering, what's their other plant?

16

one, Darlington Plant.

also

17

doing

the

same

MEMBER ROSEN:

assessment

for

There
We
OPG,

Goose

There's another

One of our distinguished

18

members doubts the effectiveness of peer participation

19

in these things.

20

critical these guys are?

21

they know you're coming?

22

Can you say something about how

MR. O'CONNOR:
We

had

one

of

Are they uncritical because

No, not at all.
their

vice

No, not at

23

all.

presidents

of

24

engineering at our assessment at Fermi and believe me,

25

he wasn't bashful at all in diving through things and
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1

I think the peer involvement,

2

plant, but they have the same issues, so they bring

3

that expertise just to kind of look at it a different

4

way.

they have a different

5

Ask the question a little different way.

6

I'm a very strong proponent of the peers which is why

7

we use these independent teams to go out to the other

8

sites.

9

had a couple of INPO senior reps that participated on

I've got a group of 8 or 10 people.

We also

10

the teams to watch how we're doing this.

11

INPO posted this on their website as one way of doing

12

this.

In fact,

13

So again, what you see then on the wall

14

during the week and we would post all of the 80 or 90

15

attributes up there and you see scores of 1, 2, 3, 22,

16

and that's each of the different evaluators coming in.

17

And it's

18

meetings.

19

things.

20

this particular one would come out of two, the first

21

one.

22

below what's considered fully competent.

23

one we found people asking pretty good questions.

24

these

25

numbers in here, but that's how we did the assessment.

not

just

the questions.

It's we watch

We watched interactions.

We saw different

We had some pre-reads ahead of time, so like

The second one ended up at 2.6 which says that's

are

just

some

examples

--

I

The third

just

put

Now
some
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1

The next page, slide 21.

2

(Slide change.)

3

MR.

O'CONNOR:

As

I said,

we

had

an

4

interview question bank for senior management, middle

5

management

6

questions.

7

There's

8

would divide it up,

9

site VP plant

and

each

team

member

had

a

set

of

There was a set for the senior management.

a question for middle management.

And we

like I would be talking to the

manager

level

10

officer, board of directors'

11

him.

12

a good cross section.

folks,

chief

nuclear

member if we could get

So again, we staggered this to make sure we got

13

The assessment scoring was documented on

14

our field collection sheets.

15

about

16

watched lots of meetings.

17

operations.

80

18

to

90 people at

We interviewed typically
each of

the sites.

We

We attended control room

We attended pre-job briefs.
Next slide, slide 23.

19

(Slide change.)

20

MR. O'CONNOR:

Before we went to the site,

21

each site sent us a ton of material that we reviewed.

22

So this assessment actually starts a month or so ahead

23

of when we go to the site.

24

why would you want to look at a JCO?

25

got

three

or

four

We ask for any JCO.

justifications

Now

The plant has
for

continued
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1

operation.

2

might be an indicator of maybe their safety culture

3

isn't right.

4

reports, adverse trends, corrective action backlogs,

5

self-assessments.

6

That might say, gee, what's up here.

It

We looked at root cause reports, problem

Next page.

(Slide change.)

7

MR. O'CONNOR:

Here's some things that you

8

might think, gee, what's that got to do with safety

9

culture?

We looked at their 0 & M and Capital Cost

10

Trends.

If we saw any dramatic changes like gee,

11

you're running along with $110 0 & M budget and then

12

you see it's just been dropping $10 million a year,

13

that might be okay, but you've also to assess is this

14

just being driven by something by corporate management

15

cutting cost out of things?

16

budget

17

they're not reinvesting in their plants and doing the

18

right things.

is

19

dropping

If you see the capital

dramatically,

that

says

The bottom was real important,

maybe

staffing

20

stability.

You look at a plant and we had one of our

21

member stations that just went through a lay up.

22

they hadn't had one in a long time, but when they let

23

those 150 people go, then we dive into that and say

24

what was your changed management plan?

25

ensure when those 150 people are no longer in your

Now

How can you
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1

system that the programs,

processes and procedures

2

that you had in place can be supported with 150 less

3

people?

4

about programs and people.

5

programs work and if suddenly you built your structure

6

on this many and now you have this many, guess what?

7

People are going to have to do what they have to do,

8

so then they start diluting the programs and processes

9

and procedures to be able to cope.

Howard mentioned or someone this morning
I mean the people make the

So we looked at a

10

lot of things ahead of time and that prompted us to

11

ask a lot more questions as we went on.

12

be an area that George from the INPO side --

13

INPO

14

things, but here again, looking at that, that is one

15

of the things that can contribute to a plant not

16

keeping up performance level.

typically

17

hasn't

gotten

into

And this may

those

I know

kind

of

Now what does it look like when we're all

18

done?

And

I've just

included a couple of sample

19

slides that would come out of a typical report.

20

(Slide change.)

21

MR. O'CONNOR:

In this particular one is

22

around the results out of the effective operational

23

decision making set of attributes and you could see

24

for attribute 2B1, this particular station had a 3.5.

25

So anything above about a 3,

we call that's pretty

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

331
1

good.

You got a strength in that area.

2

it.

3

rest of the ones for that particular site came out of

4

3.04.

5

average was about 3.04.

Whatever you're doing there,

Keep doing

keep doing.

The

So all the rest of the 70 or 80 attributes, the

6

So

this

Also,

station

had

some

pretty

on the next page we point out

good
--

7

things.

in

8

addition to the graphs we give verbiage to say why we

9

thought item 2B1A was a strength.

So we don't just

10

say here's your graphs, go figure it out.

11

documentation about why it was considered a strength

12

and what about that the rest of us can learn from it.

13

Likewise for the areas for improvement.

14

You know this particular one, item 6H, you got a 2.44

15

on average, so that says you need to pay attention to

16

that and that station management now has some areas

17

that if they go focus on these five or six areas, then

18

can bring them up,

19

better.

20
21

On the scale, 5 was

best?
MR.

O'CONNOR:

Five was off scale.

We

gave very few 5s on any attribute.

24
25

that will help the station get

MEMBER APOSTOLAKIS:

22
23

There's the

MEMBER APOSTOLAKIS:

But

how

did

you

decide what 5 was?
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1

MR. O'CONNOR:

What we did was collegially

2

we step back and you can have any rating system you

3

want.

4

numbers or three numbers.

What we said was we could have picked four

5
6

MEMBER APOSTOLAKIS:

No,

I understand

that, but what's best?

7

MR. O'CONNOR:

8

then we wrote down what does 5 mean?

9

other chart.

The best we just said 5 and
That was that

Five meant you do it right every time,

10

all the time and all the things are perfect in that

11

particular attribute, from our quick snapshot.

12

In other words, you go in and you look at

13

their meeting.

14

with a good safety message, if you saw the team well

15

engaged and you saw senior management sitting back

16

watching and making sure things went --

17

when necessary.

18

pre-job

did

the

19

evolution, whether it be a rod pole or whatever.

You

20

might check a file.

21

brief

It every meeting they start a meeting

intervening

If you went to the control room, the
was

perfect,

then

MEMBER APOSTOLAKIS:

they

So it's really what

22

a group of experienced people believe is the best

23

practice in the industry?

24

MR. O'CONNOR:

25

part.

We didn't

Yes, and that's the other

say what do

our seven or eight
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1

stations think is best.

We did benchmark against the

2

INPO criteria for what

is best.

3

against the INPO criteria for what is best practice in

4

this particular area.

5

had to be at best practice level to get a 5.

6
7

We did benchmark

So that was the criteria.

MEMBER APOSTOLAKIS:

And

You

similarly of

course, for one.

8

MR. O'CONNOR:

Same thing for the bottom

10

MEMBER KRESS:

Is 2.87 different from 3?

11

MR.

9

12

number.

You

mean

is

it

statistically different?

13
14

O'CONNOR:

MEMBER

KRESS:

Would

you

treat

it

differently?

15

MR. O'CONNOR:

That's where you have to

16

read the verbiage around this one.

17

you look at what 2.87 was and you say gee,

18

this telling me?

19

I'm not fully competent and then you need to drill

20

through that --

21
22

In other words,
what is

What it tells me is for some reason

MEMBER KRESS:

Just one aspect of that

area might have --

23

MR.

O'CONNOR:

And that's exactly what

24

this was, one aspect of the 90.

In other words, the

25

one example I used was this attribute on paragraph lB1
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1

says does the station have a trending program?

2

went into here and if one of these was

3

2.87.

So I

BlB, that was

So he'd go back and say there's something

4

Now the

5

about my trending program that isn't right.

6

team back him at what they thought wasn't right, so

7

that would point the station in the right direction.
Likewise,

8
9

INPO

the

thought were very important.

flags

warning

we

Now there are several

10

sets of warning flags that INPO has out there, so we

11

put a special emphasis on the warning flags and this

12

particular one,

13

good across the warning flags.

14

our report,

15

you're over confident.

16

and you're relying on your past history.

17

running pretty good.

18

you've got to kick back.

19

So we found at this station there was a little bit of

20

living on the past positives and not really saying I

21

need to do any more.

22

here and everybody else is going to run by me.

23

this station needed a little wake up call --

24

we heard terms like we've been running pretty good for

25

two cycles and you get little comments like that and

this particular station did pretty
An example, item GG in

that warning flag is the one that says
You're looking at your numbers
I've been

My capacity factor is up so
You're living in the past.

So you get into that I'm okay
So

because
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1

you start thinking.

3

What are some of the other

MEMBER SIEBER:

2

warning flags?
The other warning flags,

MR. O'CONNOR:

4
5

the second one, FF is industry interaction and bench

6

marks, managing relationships with your regulators, in

7

other words,

8

INPO

9

standards is BB.

or

if we sense some contentiousness with
regulators.

your

Ops

These don't --

and

engineering

if you go into the

10

INPO report it doesn't say that these were what's in

11

our --

12

came out.

you go in here.

So those are the things that

And this is just part of the warning flags.

13

MEMBER SIEBER:

14

MR. O'CONNOR:

Thank you.
Now for my assessment which

15

was finished up several weeks ago, I just included a

16

couple items that just to show you what comes out in

17

the written parts of this,

18

management oversight of nuclear safety

19

over-production.

20

And the examples were business plan, incentive program

21

and our management involvement.

22

three attributes were pretty good.

23

incentive program, there's a zero payout for any of

24

the managers or employees if we don't make our nuclear

25

safety items.

so in one area it says

That was one of the major bullets.

The team saw those
As an example, our

You can get all of the production in
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1

the world, all the other items, but if you don't hit

2

the nuclear safety goals which include things like

3

your performance indicators on risk, your performance

4

indicators around safety system availability, you can

5

do great on everything else, but you get zero payout.

6

So again,

it's putting that emphasis up

7

there.

Our business plant starts right out with all

8

the safety policies and why it's important.

9

they thought that was very positive.

So again,

10

There was no reluctance to raise issues

11

and a very strong partnership between management and

12

the craft.

13

out as strengths in my report.

14

I just listed some examples.

15

So these are the three areas that turned
I had some other ones.

They also pointed out some areas that we

16

weren't doing as well as we should.

17

process.

18

work control process that's quite cumbersome and what

19

it leads to is there's some fragmentation of some of

20

our reliability improvements, so they pointed out to

21

us that yeah, you've got the stuff there, but it's

22

tough for the troops to figure out what's the next

23

most important item from the work control system.

24

I'm not going to go through all of these, but again,

25

they gave us very detailed comments about what they

Our work control

We've got a very antiquated computer system

So
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1

saw that was less than fully competent.
This is a roll up that would go to the

2

3

executives at the board.

4

five plants that we've done so far, we're going to

5

finish the two up by July.

6

and this is one warning flag, there's a roll up for

7

each one of these and each attribute that we,

8

executives get,

9

pretty positive.

So in other words, of the

On the INPO warning flag

the

and you can see, two of the plants,

In other words, this is the variance from

10

So Plant A had --

11

3.0.

12

running about 3.4 on this one.

13

well above the average.

14

a little bit

15

particular plant on this warning flag said the orbit

16

site organizations demonstrated an unbiased view and

17

delivered tough messages.

18

problems and addressed.

19

what would be considered fully competent.

low,

So,

20

you know, basically, they were
0

Plant C and D were competent,

but here's

we,

Plant B was 3.5,

Plant

D.

And this

Self-assessments, high in
This plant was well below

the

executives

on

USA,

will

21

challenge each other and say what do you need, Plant

22

D,

23

importantly, what are you doing to bring us up because

24

we as a fleet don't want to be pointing on the bottom

25

side of this.

So it's this peer challenging among the
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1

executives to boost each other up and help the other

2

stations that need it.
This is a roll up right now of the five

3

So we've

4

stations that we finished and the scores.

5

got a couple of stations at 3.2, 3.25, one at 3.08 and

6

one at 2.94 and one 2.96.

7

names down there.

8

talk to you personally, if you want to know who's who.

9

But mine was a 3.2, so I will tell you mine.

I didn't put the station

The other execs said they'd rather

10

(Laughter.)

11

And

on

average

On average,

we

is
feel

for

3.09

the

confident,

five

but

on

12

stations.

13

average doesn't count.

14

into those various rooms for improvement and find out

15

what do I need to with the station.in these particular

16

areas.

17

comes in and gives you a score, but they also tell you

18

areas

19

really dive through the areas for improvement and work

20

on that.

You still have got to dive

Much like you do with your INPO eval.

for

You need to

improvement and strength.

Where do we go from here?

21

INPO

This assessment

We think it's a really good

22

is clearly a spot check.

23

way to do it.

24

intensive, very resource intensive, but we think we

25

got a really good check on where our stations sit.

It was very intensive,

very labor

Me
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1

as

a site VP,

the things that

2

assessment

3

improvement efforts at Fermi.

4

at now as USA,

5

round robin spot check every year or 18 months or 6

6

months or whatever it is, we've got to find a way to

7

make this into our day to day activities in our QA

8

assessments, our ISRG Assessments and things like that

9

to figure how we can keep pulsing this day to day, our

will

really

help

I got
me

to

out

of this

continue

And what we're looking

(1) how can we do a - - rather than this

10

management observations.

11

We're going to start working on that.

So that's the next step.

And again, that's the last slide on --

12

my

it

13

is

14

done that they keep assessing.

15

continue to do that as a group of plants and as an

16

industry.

17

thought it good to share with the ACRS, one way of

18

doing it.

19

and I think it was pretty effective.

an SOER.

20
21

You heard George say this.

It will be

Again, it's how do we

But again, this was one method.

I just

We've been kind of bouncing around it today

MEMBER APOSTOLAKIS:

How long have you

been doing this?

22

MR. O'CONNOR:

We have five plants done.

23

We started the first plant in January, so we've been

24

basically doing one a month.

25

MEMBER APOSTOLAKIS:

Okay.

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

340
1

MR. O'CONNOR:

And we will finish the last

2

plant in July.

3

through their INPO 02-04 assessment recommendation B.

4

That's what we're using this as the recommendation B

5

assessment.

6
7

MEMBER APOSTOLAKIS:

And you plan to go

back then?

8
9

So all of the plants will have been

MR.

O'CONNOR:

That's

the

slide here.

What frequency do we think we need to do this?

How

10

can --

11

robin, we want to build it into our day to day and

12

routine QA assessments and management observations,

13

but I also think it's important every now and then to

14

have that team come around and do assessment against

15

what's considered.

16

MEMBER

I don't want to just wait for another round

LEITCH:

How

17

recommendation on the INPO SOER?

18

about

19

difficult --

that?

20

That

seems

MR. O'CONNOR:

to me

about

the

third

What are you doing
it

would be

more

The third one is probably

21

the most difficult and that's the one where you have

22

to go back and try and pick at what are those things

23

that are just kind of nagging out there.

24

my station, particularly, we've got some issues around

25

out heater drains where whenever we test our turbine

As I look at
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1

bypass valves quarterly and Fermi is probably unique.

2

We've got two huge turbine bypass valves instead of a

3

bank of six.

4

the

5

Otherwise, a trip, the pressure drops, it messes up my

6

heaters.

7

run back at 65 percent.

8

to your plant.

hand

9

The operator has to be just perfect on

auto

station

to

keep

that

valve

open.

I trip my heater drains and I get a recirc.
That's not a good thing to do

We've kind of lived with it.

We've gone

10

through it, but we've got to find a better way to do

11

that, you know.

12

I end up at 65 percent power and I shouldn't do that.

Half the time I do one of these tests

That's one of

13

those things

that we've

14

lived with too long.

15

to test the valves every quarter.

16

those things, the valves always work.

17

there's a design issue that we can do it different.

18

So --

19

One thing, maybe we don't need

MEMBER LEITCH:

Maybe it's one of
It's just maybe

The difficult thing, it

20

seems to me is many plants have these issues, but over

21

the years you get used to them or you compensate for

22

them procedurally.

They may even be entered into your

23

training program.

Hey, this is how you got to kick it

24

here to make it work.

25

become institutionalized.

And those kinds of things
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1

MR. O'CONNOR:
--

Right, and again this is

2

the

we've gone back into our hard databases

3

looked for gee,

4

more than a couple of failures?

5

the system engineers.

6

and

is there some component that's had

We're

interviewing

We interviewed all

all

the

operators.

7

Just dump on us everything you think might be out

8

there that you think you're having to live with and so

9

again, this one is a difficult one.

You just have to

10

get out there and talk to a lot of people.

11

to think about what have we changed in our procedures.

12

There's

You have

a wealth of knowledge

in your

13

training instructors.

14

in your operators about how they have to do things and

15

believe me, they're not bashful to tell us about it.

16

We have lists of things now that we're going back and

17

taking another look at.

18

it's still okay.

19

There's a wealth of knowledge

Some of them we may decide

But others, it probably isn't.

MEMBER LEITCH:

20

here,

21

significantly different than you get on an INPO plant

22

evaluation?

23

would

you

The results that you got

expect

MR. O'CONNOR:

that

that

would

be

I think we did a lot deeper

24

dive than you would get on an INPO plant eval.

One

25

reason is we had 8 or 10 people specifically focused
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this group of 60 or 70

1

around only these attributes,

2

attributes.

3

couple of week window.

4

quick snapshot across a lot of higher level things and

5

while they do walk down the plant and do things like

6

that,

7

people and more time that they could dive through it

8

at this level.

9

They may not

They've got a

The INPO team comes in.

They have to look basically a

I don't think that without a whole lot more

Now we may find better ways to help.
have

to

in the

new

INPO

evaluation

They're going to look at how we're assessing

10

process.

11

ourselves and they will judge are we doing a good job

12

or not.
Yes.

13

MEMBER LEITCH:

14

MEMBER APOSTOLAKIS:

let' s say the

So

15

Agency decides that this is a great program or some

16

variation of

17

would you say the Agency should be informed of what

18

results you're getting or what's happening so that

19

they will

20

industry is self-assessing itself?

this program,

have

this

warm

MR. O'CONNOR:

21

where

--

feeling

at which step

that,

yes,

the

And we have thought through

22

that and here's what I intend to do with my report and

23

I'm sure the other stations are similarly doing this.

24

I'm going to sit down with my residents to begin with.

25

I'm going to sit down with my branch chief, Mark Ring,
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They already know

1

and go through here's what we did.

2

what we did because they saw us talking about this at

3

our morning meetings and all that.

4

the areas that we found at Fermi and here's how we

5

entered it

6

here's what we're doing about it.

But then here's

into our Corrective Action Program and

7

Now if you go into the Reactor Oversight

8

Process, one of the areas in the cross cutting is your

9

problem identification resolution.
problem

hardware

That's not limited
These

identification.

are

10

to

11

problems.

12

working on them, are they in our corrective action

13

process?

14

there for the regulators to look at are we identifying

15

our safety culture problems as well as we identify our

16

hardware problems.

17

another cross cutting area.

18

that?

19

the corrective action process.

Did we identify them ourselves and are we

I think the door is already open

So again,

Safety conscious work environment,
How are we looking at
Are we entering into

Are we taking it serious?

So

20

again,

I feel

that

getting

there,

21

especially to the folks that are directly overseeing

22

us, our resident inspectors, our branch chief and our

23

project

24

they're convinced that we're continuing to work on it,

25

I think that's okay.

manager,

that's

the

first

step.

And if

If Jack and his team sees --

I
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1

blew this thing off and didn't do anything with it,

2

then I think he has a right to say gee, you told us

3

about this stuff.

4

Action Program, but you didn't do anything with it.

5

That's probably the doors open plenty far enough to

6

say, ineffective problem identification resolution.

You entered it into your Corrective

But also --

MEMBER APOSTOLAKIS:

7

sharing

the

I think

results with

8

it's great that you are

9

appropriate NRC people, but a methodology like this or

10

again, maybe two or three similar methodologies, is to

11

be blessed by the Agency, shouldn't it have a chance

12

to review it and maybe make some comments?

13

you're relying now on INPO documents and so on.

14

mean there may be a perspective from the staff that is

15

not there.

16

like a draft regulatory guide, but I mean something

17

that will also take the NRC staff's input.

18

be amenable to that?

I

I would hate to say they should treat it

MR. O'CONNOR:

19

I mean

Would you

I'll speak for me

Yes.

I've got my USA Board Member hat on.

I

20

personally.

21

would have no objection to have the NRC take a look at

22

this.

23

areas that they think,

24

think about this,

25

INPO looked at it with us and we took input from them.

We can leave it here.
gee,

If they've got some

here's a better way to

that's another input.

Just like
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1

We brainstorm as best we could and this is round 1.
In the spirit of continuous improvement

2
3

round 2 will be a better one because we'll find --

4

we've already found ways that we want to change some

5

of

6

stations.

7

station a little bit, but we think round 2 will even

8

be

9

objection to Jack or Sam or anybody's --

the

things

better.

as

we

got

through

the

We changed some things

So

me,

personally,

first

five

from station to

I would have

no

pass it out

Is

10

to their team and say what do you guys think?

11

there some other ways you might want to look at it?

12

MEMBER APOSTOLAKIS:

13

MEMBER POWERS:

Very good.

Suppose NRC looked at it,

and said it's the greatest thing since they

14

George,

15

started putting beer in bottles and what are they

16

measuring?
MEMBER

17
18

APOSTOLAKIS:

What

are

they

measuring?

19

MEMBER POWERS:

Yes.

20

MEMBER APOSTOLAKIS:

I think the scales

21

that have been presented are what Sonja would call

22

bars, I think, aren't they bars essentially?

23

schedule 1 to 5, 5 being best.

24
25

MS.
anchors.

HABER:

There

are

no

It's a

behavioral

It's just a question of having rates on
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1

them.

3

lot

of

behavior.

4
5

There's

APOSTOLAKIS:

MEMBER

2

MS. HABER:

Different

It's similar scale.

concept.
The idea is that you

MEMBER APOSTOLAKIS:

6
7

have a scale where people who are intimately familiar

8

with operations --

9

MEMBER POWERS:

I heard the words.

I know

But are they

10

the questions they ask and what not.

11

questions

12

understand how it can be used to infer things that the

13

Agency professes

14

looking for safety culture as a leading indicator and

15

degrading performance that can lead to an event, it's

16

not clear to me that this does that.

that

the

Agency

to want

wants

to

know,

MEMBER APOSTOLAKIS:

17

answers

but

to?

I

if you're

That's why I asked

18

whether the staff would have a chance to review it,

19

because --

20
21

MEMBER POWERS:

If the staff reviewed it,

they could review it until they're blind in the face.

22

MEMBER APOSTOLAKIS:

23

MEMBER POWERS:

Why?

There is no proof that

24

having a 3.2 shields you from having events or even

25

reduces your vulnerability to events.
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But at least it points out

MR. O'CONNOR:

1
2

areas that you have a potential vulnerability.

3

station

4

possibility event.

5

I absolutely can't answer --

6

next Tuesday --

7

works

on

it,

I

think

it

If the

lessens

the

Will it preclude it, prevent it?

MEMBER POWERS:

stars could line up on

That's exactly right.

And

8

from your perspective I think the biggest

9

anybody has running something is knowing what can go

10

wrong.

11

until it breaks.

12

when something is wrong.

13

problem

It's hardest thing to find out in the world
And that's not when you want to know

That's not what the NRC needs to know.
They want it

14

Now why NRC wants this as an indicator.

15

because they want to protect the public health and

16

safety.

17
18

MEMBER APOSTOLAKIS:

Well,

but

again,

plausibility.

19
20

And there's no proof that it does that.

MEMBER

POWERS:

I

will

grant

you

plausibility.
MEMBER APOSTOLAKIS:

21

Aren't you putting
To me, if you

22

nearly an impossible condition here?

23

want proof --

24

one can give you.

25

a plausible argument and you agree that these things

well,

I don't know what kind of proof

We can start with someone that is
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1

are good.

2

right?

3

It's better to do them than not to do them,

Now whether they guarantee, whether they

4

are

5

don't think anybody would claim that.

6

MEMBER POWERS:

7

sufficient conditions

for a safe operation,

I

I think if you could sit

here and show me.

8

MEMBER APOSTOLAKIS:

9

MEMBER POWERS:

Pardon?

If you could show me that

10

a 2.6 plant has a 50 percent more probability of

11

having

12

undesirable event any way you want to, whereas a 3.2

13

plant only has a 10 percent probability of having an

14

undesirable event over the next 18 months, then I'd

15

say fair enough, you've got something here.

16

I'm willing to --

17

information, then I think these guys have got a hell

18

o fa good management tool and as a regulator I applaud

19

you.

an

event

and

you

can

define

I can --

but in the absence of that kind of

But I'm not going to use it --

20
21

undesirable

MEMBER APOSTOLAKIS:

Do you have such a

proof for special treatment requirements?

22

We are demanding them.

23

that

the probability

24

percent or 20 percent?

25

of

MEMBER POWERS:

failure

Do you have proof
goes

down

by

10

I'm not asking to add in

NEAL R. GROSS
(202) 234-4433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

350
1

special treatment requirements --

2

MEMBER APOSTOLAKIS:

What I'm saying is

3

that there is already a precedent where the experts

4

within the Agency decided --

5
6

MEMBER POWERS:

That's not a criterion for

adding something in.

7

MEMBER APOSTOLAKIS:

8

MEMBER POWERS:

9

That's not a criterion for

adding burden.
MEMBER APOSTOLAKIS:

10
11

burden.

12

anything.

They're

13
14

What?

doing

MEMBER POWERS:

it.

No.
We

are

a

It's

not

not

adding

It is a burden as soon as

we ask them to share it with us.

15

MEMBER APOSTOLAKIS:

No.

We're trying to
you guys are

16

avoid imposing burden by saying okay,

17

doing great,

18

somebody asks me, how do you know they're doing great?

19

but on the other hand,

MEMBER POWERS:

George,

I cannot,

if

if he turns it

20

into the NRC, he signs something that says if I happen

21

to make a mistake here, knowingly, you can send me to

22

jail.

That's burden.

23
24

MEMBER APOSTOLAKIS:

I don't know about

that.

25

MEMBER POWERS:

You create burden --
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1

MEMBER APOSTOLAKIS:

2

MEMBER ROSEN:

I

--

You're making arguments

3

that don't really go to the issue here, Dana.

4

what we're --

5
6

MEMBER POWERS:

I think

It certainly goes to my

issue.
the --

7

MEMBER ROSEN:

Well, okay,

8

what you're suggesting --

9

enemy of the good and I think that we shouldn't allow

to me,

the excellent here is the

10

that.

I think what's been described here as you even

11

agree is a useful exercise for the USA Alliance and

12

the suggestion that George Felgate of INPO made and

13

may ultimately be useful for us, that neither of those

14

attributes are perfect, but they're better than doing

15

nothing and that's the alternative.

16

here --

17
18

MEMBER POWERS:

That's

We're sitting

absolutely not

true.

19

MEMBER ROSEN:

20

MEMBER

With nothing.

POWERS:

As

soon

as

you

do

21

something, you're consuming resources that could be

22

better spent on other things.

23

MEMBER ROSEN:

It's a logical argument.

24

MEMBER POWERS:

You're consuming a little

25

bit of resources that do something that's much better
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1

than what we've got which is next to nothing.

2

no insight to the safety culture of the utilities.

3

MEMBER ROSEN:

We have all the pieces, but

4

have no integration.

5

We'll debate this some more obviously.

6

We have

This is an offer of integration.

MEMBER APOSTOLAKIS:

I'm sure when the

7

time comes to think about the letter, this issue will

8

come up again.

9

Sonja --

MS.

10
11

least.

HABER:

We

can say last,

but not

We can say --

12
13

But it's 5:30, so maybe we should let

MEMBER POWERS:

Sonja has the answer to

one of my questions.

14

MS. HABER:

Well, I hope.

We could say

15

I'm at a disadvantage because you've heard so much and

16

a

17

advantage, because I think I can provide you with a

18

couple of different things, having had the benefit of

19

having heard everything.

lot

of

everything,

but

20

I think that --

21

(Slide change.)

22

MS. HABER:
my

background,

I

can

say

I'm

at

an

next slide, please?

Rather than introduce myself

23

and

I want

to

tell

you

about

my

24

involvement in this area which really defines who I am

25

and why I'm here.

As Tom Murley said this morning,
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1

back in the late 1980s we were not allowed to use the

2

word safety culture when we did work for the NRC.

3

Tom, in fact, was an instigator for a project called

4

the Influence of Organization and Management on Safety

5

Performance.

6

this.

7

ended up being the project integrator for many years.

8

That project, as George can tell you,

9

different groups from academia, from industry,

And

And that's how I really got involved at

I was at Brookhaven National Laboratory and

involved many
from

10

the National Laboratories, from other industries, to

11

really look at what is the influence of organization

12

and management on safety performance and really,

13

think

14

culture to really a large extent.

what

we're

calling

it

now

is

a/k/a

I

safety

15

What I do want to say is that at the time

16

of the NRC work, we did pilot method that came out of

17

that project and the method I will talk about some of

18

the methods and some of the behaviors that we used to

19

look at organization and management.

20

three facilities.

21

and the other was Diablo Canyon and then we

22

piloted at Graham Leitch's plant at the time, at the

23

Limerick Station.

24

then,

25

made not to pursue that work in about the mid-1990s.

We piloted at

One was a fossil facility of PG&E
also

So there was some precedent and

of course, various regulatory decisions were
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to that

Subsequent

1

and while we

time,

2

still had that data, we did start an initial project

3

to answer some of the questions about correlation to

4

other types of indicators.

5

the data that we obtained from this assessment

6

organization

7

indicators that the NRC was collecting at the time.

relationships

with

to

find

other

some

errors,

human

again,

But

to

management

started

We

8
9

and

And we did try to look at

that

of

performance

interesting

from

the

OER

was

basically

an attempt

to try to

work

10

database.

11

discontinued.

12

correlate the data we collected with other indicators.

13

We worked on the front end of the work
to

So there was

define

the

organization

and management

14

trying

15

behaviors and George and his colleagues really worked

16

on the back end because Tom Murley's question was how

17

can we incorporate the influence of organization and

18

management

19

probabilistic risk assessment.

20

a way to quantify these things to actually then tie it

21

to

22

research project.

risk.

into

--

at

That was

the

that

time

we

called

it

So in fact, was there

initial

question of

that

And I think we came interestingly close at

23
point

with

some very good work between

the

24

some

25

behavioral sciences and the engineering discipline.
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1

Subsequent -- well, during that same time,

2

actually, I was involved in some Department of Energy

3

work.

4

and we

5

appraisals

6

pencil questionnaire, the same one that we had decided

7

to use in the NRC organization and management work.

If you remember, they had Tiger Team appraisals
supported the management
by conducting

the

subteam of

survey,

those

a paper and

after the NRC decided not to

8

In 1995,

9

continue the work, at that time,

the Atomic Energy

10

Control Board of Canada approached us and said well,

11

we'd be interested in pursuing this.

12

important and we'd like you to help us adapt it or

13

work on it or update for purposes of using it at our

14

Canadian facilities.

We think it's

15

I'm still working on that project and I'll

16

tell you just a little bit about it because I think

17

it's interesting from a regulatory perspective.

18

have --

19

that we had done for the NRC and the R&D program.

20

piloted it at one of their stations and then we went

21

ahead and implemented it across the major licensees.

22

Now,

23

industry, but we did conduct nine evaluations, using

24

basically the methodology that

25

through the R & D project for the U.S. NRC, with some

of

we piloted it.

course,

They

We updated some of the work

We

you know they are a much smaller

had been developed
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1

modifications which I'm not going to go into now, but

2

primarily the same type of tools and the same types of

3

behaviors that we were looking at.

4

They are now going to do something very

5

interesting which might be of interest to you, is they

6

have decided to go back and re-evaluate the first

7

plant that we did which was the pilot plant and we're

8

going

9

methodology as we did before.

to

conduct

that

evaluation

using

the

same

And independently,

10

they're going to have their --

11

officers, your resident inspectors, as well as other

12

people that conduct inspections at those facilities in

13

health physics and quality assurance and other types

14

of areas and put their inspection findings from the

15

work that they've done within a period of time at that

16

site,

17

framework that I'm going to talk to you about in a

18

minute.

19

findings in the framework.

20

evaluation data in the framework.

the

same

site,

what they call project

the

into

similar

type

of

So they're going to have their inspection
We're going to have our

21

And then there's going to be a comparison

22

made between what in the inspection process is not

23

being

24

evaluation methodology, what could we do to enhance

25

that

captured

inspection

that

perhaps

process

to

is

captured

capture

those

in

our

safety
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1

culture attributes or characteristics or, in fact, are

2

there some

3

independent methods that cannot be captured by our

4

regular inspection activities.

5

take place in the fall.

6

from a regulatory perspective.

things that we

From

7

just have to get using

So that project will

So that should be of interest

to

1995

1998,

I

had

also

the

8

opportunity to do a lot of work in Soviet design

9

reactors

part

as

a

of

technical

U.S.

assistance

10

program through DOE and the reason I mention that is

11

that we had an opportunity to collect again similar

12

types of organization management data at three Soviet

13

design plants,

14

cultural

15

countries.

within

differences

industry

the

MEMBER APOSTOLAKIS:

16
17

an opportunity now to really look at

Soviet

across

design or

Soviet operate.
MS. HABER:

18
19

in Bulgaria.

20

Russia.

Soviet design because one was

And one was in Ukraine and one was in

Starting in 1998,

21

I had an opportunity

22

start working with the IAEA in the safety culture

23

arena.

24

evaluations

25

trials

I've

with

done

some

with them.
them

and

of
Also

their

safety

conducted

consultancies.

culture

some work
And

in
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1

particular, the reason I mention that is when I talk

2

about the framework, some of the most recent work came

3

out of the consultancy in December where they're now

4

moving beyond the INSAG 15 into a guideline for how to

5

assess safety culture.

6

interest.

So I think that will be of

7

From 2000, the Spanish regulatory body was

8

interested in looking at organization and management

9

and they started a project as well and I was working

10

with them and got to implement the methodology in two

11

plants in Spain, a BWR and a PWR and just coming out

12

of

13

regulators in Spain.

14

action plan that will basically ask their licensees to

15

have some type of assessment of safety culture, safety

16

management systems, but they're really talking about

17

safety culture characteristics.

a

workshop

couple

of

weeks

ago

with

the

They are now taking forth an

So they intend to ask their licensees to

18
19

a

do that as well.
And then, of course, as many of you know,

20

involved this

past year

21

I was

22

safety culture evaluation.

in the

Davis-Besse

23

The evolution of safety culture, I think,

24

I just want to mention this because I'm going to go

25

into more detail in a minute, really has three phases.
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1

I think the first is from the R & D work from the NRC,

2

identifying

3

performance and the methods and how to assess them and

4

then

5

reliability organizations and I'll talk about that in

6

a minute and finally, the one that we're working with

7

today, if you read the Davis-Besse report, you'll see

8

the safety culture characteristics in there.

there

9

the

was

behaviors

another

that

phase

in

impact

terms

safety

of

high

Out of the first phrase which were the

10

organizational

behaviors

from

the

NRC

work,

we

11

identified 17 organizational behaviors and it occurred

12

to me that one of the behaviors,

13

that I've been hearing about today, George, was David

14

Oakwin's * (5:39:54-need correct spelling) concept of

15

technical knowledge where --

16

in this project as part of George's group, the notion

17

again of having that information, that big picture of

18

the systems and the operation of the plant.

one of the things

and he also participated

19

But there are several behaviors in there.

20

I did not bring the list with me, but some of them are

21

the ones we've been talking about today, communication

22

and decision making

23

identification and resolution.

24

they're not new.

25

in that project we went through a lot of peer review,

and gold

setting

and problem

And these were

--

We all know about them, but I think
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1

a lot of workshops, a lot of input and I think we all

2

felt pretty comfortable with that list of behaviors.
As I mentioned,

3

then to develop,

we had data collection

that we developed for the

4

tools

5

assessment of behaviors, but we didn't develop them

6

from scratch.

7

have gone under peer review and scrutiny.

8

want us

9

existed,

to

The NRC's requirement was they have to

do R & D.

They wanted methods

that

reliability

and

demonstrated

had

that

They didn't

It's very easy to

10

validity, a very important concept.

11

write questions and ask people questions.

12

difficult to write rating scales and have people put

13

marks on a piece of paper.

14

put

15

psychometrically to know whether

16

measuring what they really think they're measuring in

17

a validity sense and will their results be consistent

18

in a reliability sense.

19

measure you next week, will I get similar results?

20

we wanted tools that had undergone that kind of peer

21

review and scrutiny.

22

four of those tools, plus we use, as Bill described,

23

not dissimilar,

24

documentation from the stations and information to

25

help us understand what they're doing.

surveys together.

But

It's not

And a lot of people just
they don't

look at

or not

are

it

they

If I measure you today and I

And we did.

So

We came up with

a functional analysis where we get

But aside from
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1

that, we have a database of interview questions which

2

we do from top to down, like you talk about, and also

3

across the organization, across different departments.

4

And the reason we do that is, as we've heard today,

5

it's important to know where the differences are in

6

the organization; the operations group answering in

7

one way, the maintenance in another, senior management

8

one way, the working level in another.

9

same type of notion.

So we use that

We have behavioral anchored rating scales

10

mentioned.

here

The difference

is

a

11

that George

12

rating

13

perception of that behavior, based on an example, so

14

you actually give them an example of how a plant might

15

deal

16

attributes of very good communication in the first

17

example.

18

the absence of all of those attributes.

19

put an X next to the one that they think represents

20

their perception of that behavior.

scaie,

with

but

communication

identifies

person

and

you

them

give

their

the

There are five examples and the last one has

These

21

the

were

experts.

23

people from the nuclear

24

those

25

complete them.

attributes

with

developed

They were not done by us.

22

They get to

industry

They were done by

industry to actually make

meaningful

to

people

when

they
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1

We also have observational checklists so

2

that we can actually, when we go and look at a meeting

3

at a plant or a work process, we look at attributes of

4

the same 17 behaviors that we've been talking about.

5

Finally, we have a survey which is a paper
And the reason I'm telling

6

and pencil questionnaire.

7

you about this

8

provide, I think, that I haven't heard a lot about and

9

I'll talk about in a minute more,

is that one of

the things that we

is we really ask
Now, we

10

people for their perceptions about things.

11

get a lot of criticism about that because people say

12

well that's just somebody's perception.

13

I don't have to tell you that perception is reality to

14

most people

15

that's how you're going to behave.

16

believe that management does not value safety in the

17

organization, then you're going to exemplify that in

18

your behavior in that organization.

19

try to get at some of the attitudes and values as well

20

as some of the other types of things that we've heard

21

about today.

and if

you

But I think

something,

really believe

If you really

So we really do

22

In addition, by having multiple methods,

23

multiple tools, the bars, the survey, the interviews,

24

the checklists, to asses the same behavior, we have

25

something that we call convergent validity.

And what
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1

that means is when we are doing an interview and

2

asking questions about communication, we're not just

3

going to use that information.

4

see if it's consistent with the data that we get from

5

the

6

checklists.

survey,

from the

rating

We're also going to

scales

and

from

the

7

So in that sense now we have a multiple

8

way to say communication is an issue for X, Y and Z

9

reason baaed on multiple methods of assessment.

So I

10

think those are the two things that we look at a

11

little bit differently from what I've heard.

12

convergent validity and the fact that we're looking at

13

attitudes and values and perception in addition to

14

some of the other types of information.

15

The

tools

allow

for

quantitative

The

and

16

qualitative.

A survey will give you numerical values.

17

Managers find it very useful to look at differences

18

between

19

organization, between management and non-management.

20

But it also gives you qualitative data because I think

21

we all know that the case studies and the examples are

22

often very rich sources of information for these types

23

of cultural characteristics.

departments

or

between

24

Next slide, please.

25

(Slide change.)

levels

in

the
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MS. HABER:

1

I just want to mention briefly

2

High Reliability organizations because it's a concept

3

that is maybe not familiar to everybody, but when we

4

were working on the USNRC research project, we worked

5

with the University of California at Berkeley, Todd

6

LaPorte, Gene Rocklin and Karlene Roberts.

7

of you may know of their work.

8

popular as well as scientific journals.

9

they talked about organizations that depend on human

10

performance to avoid incidence involving significant

11

adverse consequences in terms of employee and public

12

health and safety.

13

to make a mistake because the consequence is too high

14

if they make is.

15

organization is.

It's been published in
And really

These organizations cannot afford

So that's what a high reliability

Just recently,

16

And many

last summer, Roberts and

17

Bea came out in an Academy of Management article with

18

an excellent framework for thinking about what makes

19

a successful High Reliability organization.

20

just want to give you the characteristics.

21

they'll sound very familiar to you.

22

First one, please.

23

(Slide change.)

24

MS. HABER:

25

to

buy

into

the

big

And I
I think

The first is getting employees
picture

through

consistent
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1

communication and teamwork to arrive at a common path

2

forward.

3

They have to communicate by it.

4

about it amongst themselves and then you have to get

5

them to work on a common path to achieve that mission.

People have to know what the vision is.

6

Second, please.

7

(Slide change.)

8

MS. HABER:

9

They have to talk

Next slide.

Being a learning organization.

And basically I heard a little bit discussion about

10

what does that mean and why is that important.

It's

11

aggressively seeking to know what you don't

know.

12

Otherwise, you will never move and you never will be

13

anticipating the next step or the next event.
And

14

finally,

the

one

last

is

using

We all know the term that

15

measurement to manage.

16

whatever gets measured gets managed, but now you can

17

build a reward and incentive system around it that

18

recognizes that not only the cost of failure which

19

we're

20

reliability.

21

it's a whole social system that really recognized that

22

reward.

23

case

24

characteristics that they felt executives in these

25

types of organizations would find very useful to think

often

good

at

doing,

but

the

benefit

of

And it's not just a compensation system,

After all of their years of research from

study and analysis,

they came up with

these
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1

about.

2

Culture is really the umbrella over these

3

characteristics

4

implementation of how they are carried out.

5

reliability organization, successful ones that do it

6

well,

7

positive safety culture.

and

really

influences

the

And high

place a very heavy emphasis on promoting a

Next slide, please.

8

(Slide change.)

9

MEMBER

10

APOSTOLAKIS:

So

is

there

11

implication here that

12

well, I will be a High Reliability organization?

13

is it that

14

three of my characteristics?

15
16

promote being

17

should aim for.

HABER:

MEMBER

19

provide any proof.

21

MS.
examples.

They

a successful

18

20

if I do these three bullets

if I am already an HRO,

MS.

an

Well,

that

this

But

APOSTOLAKIS:

HABER:

then these are

argue

HRO,

Or

they

to

help

is what you

they

provide

don't

some

And we'll talk about some of the behaviors.

22

MEMBER APOSTOLAKIS:

23

MS. HABER:

Okay.

Okay, we've heard a lot about

24

the IAEA documents.

25

perspective for how we've used it.

Let me just quickly put it in
The first,

of

NEAL R. GROSS
(202) 2344433

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701

www.nealrgross.com

367
1

course, is the INSAG-4 and I'm not going to go through

2

that again.
The second is that we also think about

3
in

terms

of

safety

culture

in

existing

an

4

this

5

organizational context.

6

about

7

important.

8

individual level too, but it has to exist within the

9

right

management

We heard this morning a lot
leadership

and

and

that's

very

And safety culture is very important on an

context.

organizational

You

can

have

an

10

excellent leader and they're going to have a very

11

tough

12

infrastructure and organizational processes for them

13

to actually implement the visions and what they want

14

to carry out.

15

only

16

organizational context.

if

time

at

isn't

there

appropriate

So we need to think about this, not
issue,

leadership

the

the

but

also

in

the

17

The IAEA uses Schein, and we heard Edgar

18

Schein's model of culture and this is where we think

19

that we're providing

20

bullet.

21

day.

22

the

23

statement,

24

talked

25

artifacts.

some information on the

last

The first two bullets we've heard about all

Artifacts in Schein's model are the observables,
things

that

we

can

see;

mission,

a

vision

a poster that's on the wall that we've

about.

Those

are

the

observables,

the
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The claimed values are what do we espouse

1

we hear safety

Well,

first.

2

as an organization?

3

That's a good one.

4

priority.

5

of us would agree that we're pretty successful at

6

looking at these things and defining what they are.

7

What we're least successful about,

8

most

9

assumptions.

We hear that safety is our top

These are all claimed values.

important

thing

for

I think all

but probably the

culture

are

the

basic

These are the attitudes and values that

all bring

into work,

to our

families,

to our

10

we

11

societies,

12

behavior and in a working environment,

13

assumptions

14

particularly safety performance.

15

about it, we think about basic assumptions like safety

16

can always be improved. In other words, if you come to

17

work and you think that everything is okay and safety

18

level in the organization is fine, then

19

to behave in a certain way.

20

on the lookout because you believe you can always make

21

it a little bit better, then you're going to behave in

22

a different way.

to our groups that really determine our

are

going

to

impact

those basic
performance,

So when I think

you're going

But if you're going to be

If we believe as human beings that all

23
24

people are good,

that's a basic assumption and we

25

behave in a way, assuming that people are good.

If we
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1

didn't believe that, we would behave differently.

2

basic assumptions are really the values and attitudes

3

that comprise a lot of culture.

4

thing to assess.

5

So

And it's the hardest

The IAEA also talks about the stages of

6

safety

culture

7

regulatory spectrum, these are important.

8

is a regulation-based safety culture.

9

thou shalt have a positive safety culture,

10

utility

is

11

requirement.

12

approach.

development

going

to go out

and

I

think

from

a

Compliance

If the NRC says
then the

and comply with that

It's going to a compliance-based type of

13

When they move into performance, what the

14

organization

is doing is now measuring,

15

indicators or ways to look at safety culture.

16

think we've heard some of that today.

17

one is when it becomes a process and it becomes a way

18

of life or a way of working and it really is this

19

notion that it can be improved and that it's always a

20

continuous process.

21

Next slide.

22

(Slide change.)

23

MS.

HABER:

providing
And I

But the final

In December of

this year,

24

there was a consultancy in Vienna to try to take all

25

of the information from the different INSAG documents
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1

that we've heard about.

And by the way, George, I did

2

want to mention that there has been,

3

month, and there will be in the fall, meetings with

4

regulators on these characteristics as well, to get

5

that input.
We had a consultancy.

6

I think this

We took together

7

all these INSAG documents for 1315,

8

all of them and said is there a way because the goal

9

of the consultancy was how are we going to assess
If the

1329 tech doc.,

10

safety culture?

11

safety culture assessment review team,

12

how are we going to do it.

13

to categorize these into something that made sense.

14

And so what came out of that meeting were these five

15

safety culture characteristics.

16

them

17

characteristics.

dimensions.

18

The

first

IAEA wants to send out a
SCWERT,

then

And one thing was we had

They're now calling

I've

been

one,

safety

calling

is

them

clearly

a

19

recognized value in the organization.

20

each of these, I'm going to show you on the next chart

21

are performance objectives and criteria that go with

22

each of these characteristics and we still have to

23

understand how we're going to measure them.

24

just go through these for a minute.
Accountability

25

of

safety

Now beneath

in

Let's

the
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Safety is integrated into all

1

organization is clear.

2

activities.

3

safety.

4

everywhere.

5

Something we've heard a lot about today.

6

that

7

organization will use their own past performance and

8

the

9

performance in the future.

It's kind of the notion that it's all

It's
A

not

just

safety

safety culture

experience

of

is

nuclear

safety

leadership

and

process

10

Next slide.

11

(Slide change.)

12

MS. HABER:

to

exists.

And finally,

learning driven,

others

it's

improve

that

their

This is very busy.

the

own

I'm not

13

going to go through the whole thing, but I just want

14

to

15

methodology that we use to look at safety culture

16

evaluation.

show

you

how

this

framework

is

used

in

the

17

For those of you who have read the Davis-

18

Besse report, some of this should be familiar to you.

19

Down the middle are the safety culture

20

characteristics that we just spoke about,

21

Safety is a clearly recognized value,

22

Along here, are the performance objectives or if you

23

want, the attributes of that characteristic.

24

would

25

importance and role of safety, the value of safety is

look

for

documentation

that

the five.

for example.

So you

describes

the
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1

clearly transmitted and understood.

Decision making

2

is conservative or reflects the value, etcetera and so

3

forth.

I'm not going to go through all of them.

4

We're still at the point of how do we get

5

to

the

basic

assumptions?

6

artifacts

7

observables,

8

attitudes?

9

see what we're calling organizational behaviors and

10

these are the same organizational behaviors for the

11

most part

12

1980s and early

13

used to assess those types of influences.

14

using the different tools, we can get at not only the

15

artifacts

16

characteristics, but some of the basic assumptions,

17

not all.

and

the
but

claimed
what

I can
values

about

show
for

those

you

the

these,

the

values

and

Well, along the right side you're going to

that we had identified back in the late

and

990s from the USNRC research that are

the

claimed

values

And by

for

those

I mean because that's very difficult.

18

But as an example, if we look at attention

19

to safety, we have scales on our survey that have 40

20

items that look at what

21

helping you to be successful in terms of performing

22

safely in the plant?

23

at not whether or not it just exists or not, but what

24

are

25

importance of those particular behaviors.

employees',

is --

Okay?

workers'

are these behaviors

And so now you're getting

perceptions

about

the

And you can
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1

compare between groups.

So you can look at what

2

operations

what

3

perceive, what engineering people perceive,

4

senior managers perceive.

5

what about the maintenance technician who says no,

6

it's not there.

We don't have it and it's not helping

7

me on my job.

So you can look at those kinds of

8

differences in a very quantitative and pretty graphic

9

kind of way.

10

people

feel,

maintenance

people
what do

They think it's there, but

So I won't go through all of these, but

11

basically we use

these behaviors

in assessing

the

12

characteristics,

13

tools and then being able to aggregate it up to make

14

some statement about the absence or presence of these

15

characteristics.

collecting them from the different

16

Last slide, please.

17

(Slide change.)

18

MS. HABER:

I think from the experience

19

that we've had and the work that we've done, we can

20

say right

21

definable and accessible.

22

and I think we've demonstrated that there are tools

23

available for the diagnosis of the absence or presence

24

of

25

culture.

these

now that

attributes

safety culture

that

attributes

are

And we think and we believe

are

important

to

safety
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1

We found in some of our work that some of

2

the behaviors that I showed you are more successful at

3

differentiating

4

attempting to look at what some behavioral indicators

5

might be

6

between organizations.

that

7

between

would differentiate or

We have
that

organizations.

have

So

we're

discriminate

a database now of over 20,000

8

people

responded

to

these

tools

and

9

particularly the survey and we can delineate nuclear

10

and non-nuclear.

We can show differences there and

11

even within nuclear, which I believe is probably not

12

a wide, as wide a distribution as you might think, you

13

can

14

organizations as well.

discriminate

15

between

different

nuclear

And based on this kind of information,

16

strategies

can

17

alignment

18

behaviors.

19

little bit about is what's the common mode and is

20

there a common mode or is there a common mode failure?

21

Well, when I think about our results and I see a lot

22

of inconsistency or non-alignment in an organization,

23

what we're really looking at in some sense is a common

24

mode failure because the value of that organization

25

have become really discrepant or not similar across

in

an

be

implemented

organization

to
on

really
these

ensure

types

of

I think something else that we heard a
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1

the organization on behaviors that are all important

2

to safety culture.

3

And finally, I think that we talk a little

4

bit about this, but I think that whatever the ACRS is

5

going to recommend to the Commission, some criteria is

6

going to have to be defined in terms of what the

7

regulator expects from the licensee on safety culture

8

and I think it might be better defined with a larger

9

empirically

10

continuum

11

industry.

generated
of

these

database

Thank you.

13

MEMBER APOSTOLAKIS:
regulator,

15

assumptions?

16

for me?

why

should

at

the

across

the

Any questions?

I

care

A quick one.
about

the

As a
basic

Shouldn't the artifacts be good enough

MS. HABER:

17

look

characteristics

12

14

to

Because often the artifacts,

18

in an organization that will not have a consistent or

19

necessarily positive safety culture, the artifacts are

20

not aligned with the basic assumption.

21
22

MEMBER

but

my

understanding of the artifacts is they are observable.

23

MS. HABER:

24

MEMBER APOSTOLAKIS:

25

Yes,

APOSTOLAKIS:

don't care.

Uh-huh.
If they are fine, I

I don't care about the guy who has bad
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1

intentions, as long as he is doing the right thing.

2

Because all I want to do is protect the public health

3

and safety and that's what matters.

4
5

MS.

But then you're looking --

HABER:

you're looking just at the outcome.

6

MEMBER APOSTOLAKIS:

7

MS.

8

But

often

that

is

not

a

consistent outcome in an organization either.

9
10

HABER:

Yes.

MEMBER APOSTOLAKIS:

So

there

may

be

another outcome later that may get me into trouble?
MS. HABER:

11

Right, and part of that could

if you want to understand why, then you need to

12

be,

13

understand the basic assumptions of why you might have

14

had the discrepancy.
MEMBER POWERS:

15
16

George doesn't care about

understanding why.

17

MS. HABER:

18

MEMBER APOSTOLAKIS:

19

everything Dr. Powers says very seriously.

20

(Laughter.)

21

MR. GROBE:

22

Well, you do care.
No, why?

Don't take

The artifact is the poster on

the wall.

23

MEMBER ROSEN:

Is that right or is that an

24

outcome of an activity?

I need a definition here.

25

The artifact if it's just the poster we want, nuclear
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1

safety is our top priority and everybody has that and

2

you can find a nice colored poster,

3

have to do?

4

MEMBER APOSTOLAKIS:

5

on the wall is a claimed value.

6
7

MS. HABER:

8
9

I thought that thing

No, no, no.

a visible, observable --

is that all you

The artifact is

it can be a behavior.

Okay?

You might also have, George, a difference
within the artifact.

So you could see that you have

10

the poster on the wall, but then the behavior in the

11

organization doesn't match the poster on the wall.

12

MEMBER APOSTOLAKIS:

13

MS.

14

HABER:

Then I am interested.

The artifact is a visible,

observable, either behavior or --

15

MEMBER APOSTOLAKIS:

concrete thing.

I dare say that most

16

--

17

have the same --

18

say those kind of artifacts right now are commonly

19

used by everybody and yet, the behaviors are different

20

from plant to plant.

most plants have the same policy statements.

21

all of them.

MS. HABER:

So therefore,

They

I would

Well, you might think they're

22

everywhere, but I think they're not always everywhere

23

consistently and they're not always

24

always as obvious as you would think.

25

might be on the wall.

--

they're not

I mean they

They might be outdated with the
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1

policy of the organization.

2

artifact

3

principles, and if you read their actual procedures or

4

their operating documentation, there's inconsistency

5

between two artifacts.

on the

6

wall

that

So you might have an
describes

MEMBER APOSTOLAKIS:

What --

7

particular model, it seems to me --

8

agree.

9

actual behavior and also these things.

some

guiding

I mean, this

I agree, well,

I

You just told me that artifacts may include

10

As a regulator, I'm really interested in

11

the behavior.

12

should

13

utility.

14

standards and so on, and they want to change it, they

15

go and do this.

16

as your outcome is okay, because the trend now is to

17

go

18

performance is acceptable,

19

there.

to

be

Now it seems to me that the one who

interested

in

assumptions

MS.

But the NRC, we don't care.

HABER:

regulation.

the

22

cultural

23

artifacts and the claimed values.

24

getting at --

you

if

your

But if you're looking at --

think I believe that the safety --

aspects,

So

As long

I don't care how you got

21

cannot

MEMBER APOSTOLAKIS:

25

is

If the behavior is not appropriate or up to

performance-based

20

the

I

to understand the

just

look

at

the

You're not really

And that's perfectly
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1

true.
And what we're doing is trying

MS. HABER:

2

As a regulator, if all you

3

to assess safety culture.

4

want to do is look at outcome

--

Unless I have a big

MEMBER APOSTOLAKIS:

5
6

problem with the

7

deeper.

8

plants where the artifacts and the claimed values were

9

fine.

Use your other example.

10
11

outcomes and then

MEMBER APOSTOLAKIS:

I want

to go

I mean you had

But the behavior may

not be good.

12

MS. HABER:

No.

13

CHAIRMAN BONACA:

What is the consistency

14

between the artifacts,

15

messages that management is sending to the people.

16

For example, you may have all kinds of posters that

17

says safety is number one.

But then there are project

18

meetings

day

19

statement is safety is the most important thing.

20

then you don't talk about that any more.

21

about for eight hours about schedule and who's going

22

to do what.

23
24

that

last

the paper artifacts and the

all

MS. HABER:

long

That's right.

and

the

first
And

You talk

Those are the

inconsistencies that you would want to look for.

25

CHAIRMAN BONACA:

Yes.

And

then,

of
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1

course,

2

They are

3

--

the communications that are not artifacts.

well, actually they are --

4

MS. HABER:

5

CHAIRMAN

6

Performance objectives.
BONACA:

there

are

the

claimed values.

7

MS. HABER:

8

CHAIRMAN BONACA:

9

Yes,

Yes.
And those will affect

behavior ultimately.

10

MS. HABER:

Yes, and that's all from what

11

we find.

12

there were many inconsistencies like that where the

13

claimed

14

something else.

And if you read the report that we wrote,

value

15

was

one,

but

the

MEMBER APOSTOLAKIS:

16

questions or observations?

17

MEMBER POWERS:

observables

Are there any other

Just one question that I

18

struggled with in looking at your report on

19

Davis-Besse.

20

going to turn out to be two questions, George,

21

sorry.

22
23

In the course of reading --

MEMBER APOSTOLAKIS:

well, it's

That' s okay.

I'm

As long

as there are not three.

24
25

were

MEMBER POWERS:

In the course of reading

the report, you indicated that there was variability
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the

safety

organization

from

culture

to

1

in

2

organization.

3

you refer to condemning of the safety culture.

4

was

5

characterize

6

organizations within it and there's variability in

7

their safety cultures?

8

appear you were taking a mean.

9

perhaps you were emphasizing the worst of the safety

10

--

But when you came to the conclusions,

question

the

an

then

came

institution

up,

how

Did you take

do

of

lots

with

And I

--

you

sub-

it didn't

It looked as though

cultures within the various organizations.
MS. HABER:

11

The results that led to that

12

really did come about from a lot of the survey data

13

and differences between groups in the organization.

14

Statistically significant differences at a very low

15

probability level.

16

they were real differences in combination with

17

interview results which also indicated those types of

18

differences.

So we were very convinced that

MEMBER POWERS:

19

the

I'm operating a little bit

20

from memory here, but when I read your conclusions you

21

basically said they have a poor safety culture here.

22

When

23

organizations within Davis-Besse that you thought had

24

a pretty good safety culture and some that you thought

25

had a bad one.

I read

the

text,

there

are

obviously

some
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But when you came to the conclusion for

1
2

the institution as a whole you said it's bad.

3

wondering is the appropriate way --

4

marching *

5

minimum is here or the mean or the mode.

6

telling me about it?

(6:05:21)

and maybe you were

and say look, tell me what the

MS. HABER:

7

And I'm

What are you

What that report indicated was

8

that there was a lot of, as you say, inconsistency or

9

differences.

10

than others.

Some groups, in fact, were much poorer

Safety culture,

11

12

talking

13

homogeneously,

14

differently by different departments because of the

15

nature of their work.

16

the

17

safety.

18

presence

19

characteristics out of the five was clearly evident to

20

us because of this consistency or inconsistency.

same

about

page

is

a

value

one of the things we're

maybe

that

you

represented

want
or

fairly

exhibited

But you want people to be on

working

towards

that

same

goal

of

And so in many cases we could not say the
of

one

of

those

safety

culture

21

And so then we had to say that, in fact,

22

those characteristics were not homogeneous or perhaps

23

uniform throughout the organization.
MEMBER POWERS:

24
25

that is they will

The problem I have with

never be uniform unless they're
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1

scripted.

Now if I go through and say when she asked

2

you about this question on this,

3

answer and if you don't give that

4

fired.

5

I-MS. HABER:

7

MEMBER POWERS:

So

That's not true.
I will always have

non-uniformity.

9
10

answer you get

That's the only way I can get uniformity.

6

8

this is the right

MS. HABER:
otherwise.

We have data that demonstrates

We have data --

11

MEMBER POWERS:

12

MS.

How can you possibly?

HABER:

We're

talking

about

13

uniformity.

We're talking in some statistical sense

14

that we have groups that have significantly different

15

scores on surveys or bars or whatever from each other.

16

We have other organizations,

17

Besse, where you don't see that type of inconsistency

18

on those types of values and attitudes across your

19

operations, maintenance or engineering groups.

20

MEMBER POWERS:

21

MS.

22

HABER:

not Davis-

I'm sure you do.
They're

not

uniform,

but

they're not as different or as inconsistent.

23

MEMBER POWERS:

24

MS. HABER:

25

MEMBER POWERS:

I'm sure of that.

Okay.
My average, if I randomly
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1

selected a plant, I will have a possibility of getting

2

one where there's total discordance from organization

3

to organization.

4

there's total concordance, but in general, I will get

5

some where there's a little bit of discrepancy between

6

things.

I have a possibility of getting

So now how do I characterize --

7

I mean how

8

do I add this together?

Is it horrible when there's

9

even a little bit of discordance or is it just kind of

10

bad or undesirable?

11

the addition process here.

12

MS.

13

I mean I'm trying to understand

HABER:

From a quantitative sense,

we've moved away from putting the numbers on it.
MEMBER POWERS:

14

Well,

you've definitely
There are page

15

moved that.

I will give you that.

16

numbers is what you have in your report.
MS.

17

HABER:

And I think it really is in

18

that sense when we look in the organization, it's a

19

profile of that organization within itself in terms of

20

whether or not --

21

that you have very different safety culture values

22

within an organization.

23

I mean it's an oxymoron to me to say

I mean by definition then you don't have

-

24

-

25

necessarily the positive homogeneous type of culture

you

may

have

them,

but

then

you

don't

have
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1

that you would want to have.

2

MR. MEYERS:

Can I comment on that?

3

worked hard on operations

4

really focused on them.

5

who are walking around saying life is good.

6

have

7

looked at maintenance too hard, right?

any problems.

We've

There are maintenance guys

You know?

We don't

We haven't really

If you look at all the issues,

8
9

and engineering.

We

them gets into maintenance too much.

none of

So we haven't

10

done much in maintenance.

11

looked at it is, we need to focus on our maintenance

12

groups a little bit, you know?

13
14

MEMBER POWERS:

What this told us, when we

I'm sure of that.

I'm

just asking a mechanics question.
Let me ask another mechanics question.

15

I

16

was struck in your methodologies that you've advanced

17

on the extensive use of

18

people.
MEMBER

19
20

ROSEN:

interviews.

Goodness,

You talk to

you

talk

to

people.

21

MEMBER POWERS:

But you're asking them to

22

get some assessment on their views about something

23

where you're testing their religious fervor on things.

24

And the problem is that people use words in different

25

ways.

And you have a set of words that you're looking
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1

for and I'm wondering do you run into a problem and as

2

an example, I'm married to this girl from California

3

that is truthfully laid back and the best thing she

4

ever experienced in her life she'll say it's pretty

5

good.

6

in life she said no,

7

other words, there are no extremes in her response to

8

your questions.

And the worse thing she ever experienced

Okay?

In

Okay?

Whereas,

9

I didn't like that much.

I can also find people who are

10

very excitable like Mr. Shack here who the slightest

11

discrepancy between his aspirations he is convinced

12

it's like the end of the world in the language he

13

uses.

14

(Laughter.)
Do you run into a problem with that?

15
16

The

words people use are just different.
MS. HABER:

17

What I haven't had time to go

18

into is the integration and the aggregation of the

19

data.

20

a lot of interviews because no result comes forth that

21

isn't heard consistently or repetitively across the

22

organization.

23

individual's word, if you will, that might be a little

24

bit

25

word,

When you talk about the interview data, we do

different,
we're

So one individual's description or one

we're not
looking

for

looking for a particular
the

concept

and

the
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1

understanding and the perception of the person.

2

If we would only get one on that end of

3

the distribution, you didn't see that in the report.

4

So there's a very laborious process that we go through

5

to make sure that they are aggregated from --

6

only the interviews,

7

consistency

8

quantitative and the bars and the checklists.

So the

9

conclusions

point

really

from

that

and not

but then we also have to have

the

you

survey

read

which

data

at

that

more

is

10

represent a lot of methods, a lot of data that's gone

11

into that.
MEMBER POWERS:

12
13

Mr. Apostolakis' wrath, I'll ask you a third question.
MEMBER

14
15

At the risk of incurring

APOSTOLAKIS:

I'm

not

easily

excitable like Mr. Shack.
MEMBER POWERS:

16

I know, you're a laid back

17

Californian, transplanted to Boston.

18

George.

I understand,

19

In a misspent youth, I got associated with

20

employee opinion surveys and one of the things that I

21

learned about those surveys is you survey people about

22

the opinion of the organizations and they tell you

23

what you're doing good and what you're doing bad.

24

people having the survey done will find these things

25

they do bad and they'll work very hard to change them.

And
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1

And having done that they'll give a survey again.

2

almost universally, their scores will go down.

It's

3

called

that

4

problem with surveys?

a statement

5

effect.

MS. HABER:

No.

Davis-Besse

we

have

We've done these again.

6

Not

7

organizations and then we've done them because the

8

organization has wanted to do an intervention to try

9

to fix a particular problem maybe in the communication

10

at

And do

And

right

now,

but

at

other

area, asked us to come back in.

11

The key to that issue which is documented

12

in the literature is how much time you wait between

13

when you

14

assessment.

15

Typically,

16

culture

17

before, doesn't change very quickly.

18

communication, attributes of communication can change

19

quicker if you're doing some focused intervention.

do

the

depending

becomes

20

first

assessment

the

upon

something,

and

the

behavior

as

we've

--

talked

second

I

mean

about

But things like

If we went back about 18 to 24 months

21

later,

and then you can assess even degradation or

22

improvement

23

combination of those.

24

understand

25

questionnaire, you will minimize that effect.

or stability,

the

issue.

I mean you

can get

So I'd still say,
If

it's

a

any

I mean,

I

well-designed
You'll
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1

minimize the sabotage effect.

2

repetitive effect.

3

And

I

think

You'll minimize the

the

reason

that

we

feel

4

comfortable to use it is because we have the other

5

tools as well, that will either validate or not the

6

results that we get from one tool.

7

MEMBER POWERS:

I've got more questions,

8

but you threatened me at three.

9

MEMBER APOSTOLAKIS:

10

Three is good enough,

Dana, unless you have something that's really burning.

11

MEMBER POWERS:

Well, the next question is

12

suppose that we said okay, we'll require people to

13

assess the safety culture and use that as an indicator

14

and the licensee --

15

comes in and said gee, your indicator is too damn low.

16

And so we're going to take you and give you fuschia as

17

a color.

18

that's done, okay?

And the NRC

And we'll take fuschia as bad.
And

this

goes

to

the

significance

19

determination process.

20

somebody other than Sonja, somebody else as a company

21

who says they can assess safety culture and comes

22

back, will they come up with the same result using

23

presumably different tools?

24
25

So the licensee then brings in

MEMBER APOSTOLAKIS:
more

than

uncertainty

here.

There is obviously
That's

what

you're
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1

saying.

2

MEMBER POWERS:

3

MEMBER APOSTOLAKIS:
denies

the

fact

Yes.

that

And I don't think

4

Sonja

there

is

a

lot

of

5

subjective evaluation and in fact, what we're hearing

6

from the industry, the way I understand is that they

7

are reluctant

8

culture.

9

attributes and try to improve them.

to have an overall rating of safety

They would

rather

talk

about

specific

10

Bill O'Connor did not go to any integrated

11

assessment and maybe that's why they are trying to

12

avoid.

13

here.

But there is definitely more than uncertainty
My goodness.

14

MEMBER POWERS:

In fact, if the greatest

15

difficulty we have right now with the STP is that a

16

finding is made,

17

phases wrong here all the time.

18

into a comparison and you don't get the same results

19

coming out of that, I mean it looks like we're begging

20

for that kind of problem here and there's tremendous

21

modelings here.

22

a color is assigned --

MR. MEYERS:

I get my

Phase 2, and it goes

Does anything matter?

You

23

talk about our report.

We were pretty happy with our

24

report.

25

true already.

The key is you have management buy in
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2

MEMBER POWERS: That concern was primarily

3

one of mechanics of doing --

4

MR.

MEYERS:

My point

is when you get

5

through with one, what you have got to have is the

6

management buy in that you believe those factors are

7

true and you're going to go do something about them.

8

Without that buy in,

9

good.

the survey doesn't do you any

None of that stuff does you any good.

You got

10

to buy in because we said all along is that safety

11

culture is leadership driven, right?

12

MEMBER POWERS:

It has been said all day.

13

If you're asking me to say it,

14

Because I don't think it is.

15

MEMBER APOSTOLAKIS:

16

MEMBER

RANSOM:

no,

I won't say it.

Any other comments.
Just

a

very

quick

17

comments.

It seems to me in the last 40 years in this

18

country, we've gone through management by objective,

19

management by commitment,

20

six sigma programs, and from my experience in some of

21

these it seems like fatigue sets into an organization

22

where they say well, here's just another program.

23

we just sort of hang back and it will go away and wait

24

for the next one.

25

this Davis-Besse situation, I can imagine the people

total quality management,

If

And as I've listened to a lot of
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1

there feeling somewhat --

2

program.

3

psychological perspective, see that?

4

And

I

I

don't

know

that

oh my God,

know,

do

I've

here's another

you,

heard

from

that

a

in

5

organizations that change the organization frequently.

6

People after a while say well, okay, I'll just wait

7

for the next organization and see if I can position

8

myself so I'm in a better spot the next time they

9

change the organization.

10

really cuts

into

productivity and actual performance.

11

MS. HABER:

12

look at it.

13

institutions?

We don't have to go too far to

Doesn't it happen in our own government

14

(Laughter.)

15

MEMBER SIEBER:

16

And it

Yes, but that's not a good

example.

17

(Laughter.)

18

MS. HABER:

It's the flavor of the month

19

and it's the way you see attitude of like what are

20

they going to do now and how is that going to work?

21

MEMBER RANSOM:
to

me

the

In my observation,

organizations

that

have

it

been

22

seems

23

successful are the ones that have had a history of

24

stable organization, respect for their employees and

25

the employees buy into the organization and become a
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1

part of it.

2

paternal.

They're more fraternal, more or less, or

MS. HABER:

3

And you're right, but you can

4

manage change successfully and make that transition

5

more successful than uncertain.

6

MEMBER RANSOM:

7

be very careful to make it believable.

8

MS. HABER:

9

MEMBER ROSEN:

It seems to me you have to

Yes.
But Vic,

there's a piece

10

that you didn't talk about and that is the new leader,

11

when he comes in, has to provide the incentive for the

12

people in the organization to want to have the change

13

and have it be successful.

14

you and I saw that.

15

the CEO comes in and says imagine you're on a burning

16

oil platform out on the ocean, we're all going to die

17

unless we get together and fight the fire and put it

18

out, pretty soon.

Lew,

The burning platform speech where

CHAIRMAN BONACA:

19

And that's what --

That's when you have a

20

change in management to deal with the problem.

I

21

agree with that.

22

in favor of the newcomer, if he's given the resources

23

that the previous organization did not spend, that's

24

really a fundamental difference.

Before you had an

25

organization that had a mandate

form the top down

There is one thing to say, however,
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1

that,

for example,

2

because this company already spends too much money.

3

Now then the whole organization goes down the drain.

4

The saviors come in and they're given tons of money to

5

fix everything.

6

translates into also behavioral attitudes on the part

7

of management because now they want to have people

8

supporting that and so you have the transformation.

9

you

shall not

spend the money

So now then all this fixing really

I think a bigger issue is given that you

10

have

a stable organization there,

11

Davis-Besse, how does the organization assess itself?

12

How does it measure,

13

degrading culture and is willing to cope with that

14

which means to resolve the issues and to bring it --

15

that, I think is a fairer assessment of what we have

16

to look at.

17

power plants right now that are performing pretty

18

well.

had at

19

degradation,

20

So I would really look at that as a model that we have

21

to address.

in fact, that maybe there is a

Also because I think, in general, we have

What

22

like we

we're

trying

to

do

is

to

prevent

in fact, of performance in the future.

MR. GROBE:

I think there's two parts to

23

that.

One is how does it assess itself and how does

24

it benchmark itself such as it's confident, that its

25

self-assessment aren't deceiving.
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Yes, but it seems to me

CHAIRMAN BONACA:

1
2

what

it

comes down to monetary,

really that's

3

industry responsibility and that's why --

4

a personal opinion.

5

INPO.

an

this is just

I see a significant role for

6

However, it seems to me that the NRC still

7

has the need to recognize the symptoms of poor safety

8

culture, even if we did not regulate anything.

9

is a need for inspectors to recognize safety culture.

10

Now we can say the inspector is doing his best and I

11

agree with that, but we all recognize that people have

12

to be trained.

They have to be able to recognize

13

symptoms,

particularly,

14

inspectors, for example, have a huge challenge because

15

they are isolated within the organization.

16

hard to stay isolated, particularly if you become part

17

of the organization, even if you are a regulator.

and

I

feel

There

that

the

It's very

18

It's very hard to sit in a place like a

19

power plant and to maintain a judgmental perspective

20

on everybody who

is

almost

an

21

impossible thing.

So that behaviorally, I think,

is

22

a huge challenge.

It's very hard for any individual

23

to live that way and how do we

24

recognizes that problem, the challenge.

25

make

the

inspectors

around you.

more

It's

--

I know the NRC

capable

of

But how do we
recognizing
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1

symptoms?

Can we help them somehow?
MR. GROBE:

2

I think we have to set that

3

expectation, provide training and then to address your

4

other concern of what we call loss of objectivity, we

5

have a number of coping strategies.

6

least two inspectors per site to ensure that there's

7

somebody that they can benchmark themselves off of.

8

We rotate inspectors on a regular basis.

9

allow

people

become

to

We assign at

fixtures

permanent
regions

10

facility.

The

different

11

frequencies

of

--

12

frequent people rotate.

13

promotions and things like that.

different

We don't

have

a

different

regarding

data

at

how

Lots of times it depends on

But it's frequently on the 3 to 5 year

14

There's a limit of 7 years.

15

range.

16

are

17

effective we are is another story.

18

pretty effective.

--

we

try

to

deal

with

19

MEMBER APOSTOLAKIS:

20

MEMBER KRESS:

So these issues

these

issues.

How

I think we're

Tom?

I'm interested in just how

21

intrusive you're making the methodology might be, for

22

example, how many people do you interview, how do you

23

choose people to interview, how much time do you spend

24

with them and what's the overall time that you're at

25

the plant, that sort of thing.

Just give me an idea
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1

of what -MS. HABER:

2
3

the report,

4

people.

but we interviewed --

5
6

Well, at Davis-Besse, it's in
we requested 96

Do you decide which people

MEMBER KRESS:
you wanted to talk to?

7

MS.

HABER:

We

do

it

by

functional

So we'll say we

8

positions, not by individual names.

9

want to talk to three or four maintenance technicians

10

or three or four reactor operators.
MEMBER KRESS:

11
12

And then the management

decides which ones to send you?
They said that they did it

MS. HABER:

13

through

randomly

15

organization

16

surveyed 100 percent of the population and we got

17

close to 80 percent response rate of all the employees

18

took the paper and pencil questionnaire, which is a

19

very acceptable response rate.

has

Human

Resources

--

14

a different

way

by
to

do

it.

every
We

We observed over 50 different types of

20

We were

at

the

site

21

activities.

22

actually a little less than two weeks.

23

of four people.

for

two weeks.

We were a team

That helps me.

24

MEMBER KRESS:

25

MEMBER APOSTOLAKIS:

One last question, if
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1

you are talking about leadership,

2

Site

3

directors?

leadership,

board

leadership,

corporate

of

Who is the leadership here?
MS. HABER:

4

which leadership?

Well, from our perspective, if

5

you look at the characteristic that says leadership

6

process, it's at all levels and it even includes the

7

informal leaders of the organization.

8

formal leaders at all your levels of the organization,

9

but you also have informal leaders,

So you have the

perhaps people

10

from bargaining units or people from certain groups

11

and you

12

influence the culture and be into the --

MEMBER

13
14

to

have

look

at

Sure we do.

MS. HABER:

16

MEMBER APOSTOLAKIS:

don't

Absolutely.
Who's the

Like who?

highest ranked --

MS.

18
19

can

interview those guys, do you?

15

17

you

But

APOSTOLAKIS:

they

how

and

them

HABER:

The

president

of

a local

union.

20

MEMBER APOSTOLAKIS: Oh, the stakeholders.

21

MS. HABER:

No, not a stakeholder.

He might be president of the local chapter

22

a worker.

23

and he's a maintenance mechanic, absolutely.
MEMBER

24
25

He's

APOSTOLAKIS:

Within

the

organization, what was the highest ranking person that
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1

you interviewed?
MS.

2

HABER:

We

went

to

FENOC

and we

3

interviewed Peter Berg at First Energy.

4

we can go any higher than that, in that company.

5

MEMBER APOSTOLAKIS:

6

should close this.

7

It was very informative.

Okay,

I don't think

I think we

Thank you very much, all of you.

8

The idea was to take a break and come back

9

to go around the table, but I think it's getting too

10

late.
MEMBER SIEBER:

11
12

a break.

13
14

You could try to give us

MEMBER APOSTOLAKIS:

It's up to you, Mr.

Chairman.
CHAIRMAN BONACA:

15

I think we can take a

16

little break and then just come back for 15 minutes

17

around the table.

18
19

Off the record.

MEMBER APOSTOLAKIS:

Do you want to do

that?

20

CHAIRMAN BONACA:

We're going to go off

21

the record now and certainly we want to thank all of

22

you for your participation.

23
24

I think it's been great.

(Whereupon, at 6:27 p.m., the meeting was
concluded.)

25
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PURPOSE
The purpose of this Business Practice is to provide assurance that the Davis-Besse
Nuclear Power Station is ready to restart following the extended plant outage. The
framework detailed here establishes a review process for areas not addressed by the
Restart Test Plan and DB startup procedures to ensure that Davis-Besse's materiel
condition, programs and processes, and organization, including the organization's
safety culture are ready for plant restart and safe, reliable operation.

2.0

APPLICABILITY
This Business Practice applies to the first plant startup following this extended plant
outage. It also applies to subsequent startups from this same outage and therefore
shall be re-performed if the startup is halted resulting in an entry into a lower mode.
Adherence to this Business Practice is mandatory.

3.0

RESPONSIBILITY
The Vice President-Nuclear is responsible for initiating the Restart Readiness Review
Process.
Each Section Manager and 0350 Restart List Responsible Individual is responsible
for the accuracy and adequacy of the reviews performed, actions taken and action
plans developed during the review process.
The Section Managers of Plant Engineering, Operations and Maintenance are
responsible for ensuring plant walk-down inspections are conducted prior to power
ascension.
The Manager-Operations is responsible for affirming: 1) the Operations Section has
completed a review of operational readiness and is ready to support the safe and
reliable startup and operation of the plant through the next operating cycle; 2) that
the plant is in a condition of materiel readiness to support safe and reliable startup
and operation and the operating crews are prepared and ready to startup and
operate the plant in a safe and reliable manner through the next operating cycle.
The Supervisor-DB Reactor Engineering is responsible for 1) following movement of
fuel in the reactor core, changes to reactivity control components in the reactor core
and/or changes to nuclear instrumentation in the reactor core, verifying that the
reactor core is configured to support safe and reliable operation through the cycle.
This affirmation is required prior to installation of the reactor head; 2) prior to reactor
startup, verifying that the required conditions exist to support a safe startup and
power ascension.

... . _

.__,
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Each Director is responsible for the final review of the assessment and action plans
developed during the review process by the sections in his department.
The Chief Operating Officer is responsible for final approval prior to plant restart.
4.0

DETAILS
1. The review process shall be initiated early enough to ensure it is completed prior
to entry into Modes 6, 4 and 2. The review shall be completed by the milestone
date as determined by the responsible Shift Outage Director. All Sections and
0350 Checklist Responsible Individuals, shall submit restart readiness reviews by
the milestone dates; not all items have to be complete, provided bullet (4) in Step
3 is appropriately addressed.
2. The process consists of the review and assessment of the specified Restart
Readiness Review Indicators. The matrix on Attachment 2 designates the
minimum indicators from Attachment I that are applicable to each Section and/or
0350 Checklist Item. Each Section and 0350 Checklist Responsible Individual,
shall address applicable indicators and should participate in the review and
assessment of any indicator for which meaningful input can be provided.
3. The methodology for the review process consists of the following steps:
*

Monitor plant system/component work activity progress during the outage

*

Monitor emergent work/issues during the outage for shutdown concerns

*

Monitor personnel and administrative issues during the outage for restart
concems

*

Assess Restart Readiness Review Indicators as identified on Attachment 1,
as applicable per Attachment 2.

*

Assess Safety Culture as identified on Attachment 8, Page 18

*

Identify items to be complete prior to the designated Mode (6, 4 or 2) that
have not been completed as of the Shift Outage Director milestone date.
Ensure a reference is associated with each incomplete item that addresses
completion of that item before needed in that mode.

4. Results of the individual indicator assessments, including the status of action
plans to support plant restart, will be indicated on Attachment 1, and
acknowledged by the signature of the Section Manager or 0350 Checklist
Responsible Individual. Indicator assessments should be marked as Final (all
conditions are acceptable to support plant restart) or Preliminary (one or more
indicators are not currently complete or acceptable and action plans will support

.
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plant restart when complete). Details on incomplete items and the status of
action plans to eliminate them shall be attached.
5. Restart Readiness Review Indicators (Attachment 1) should be provided to the
Restart Action Process Administrator at least two days prior to the meeting.
6.

Restart Readiness Review Indicators shall be reviewed by the Senior
Management Team and approved by the Vice President-Nuclear or Chief
Operating Officer, as provided on Attachment 3.

7. Completed Attachments 1 and 3 shall be included with the documentation
package assembled in accordance with this Business Practice.
8. Walk down inspections shall be completed prior to power ascension as described
in this document and in accordance with EN-DP-01503, System Walkdowns and
Plant Engineering Policy PE-02, System Walkdown Checklist. Results of
walkdown inspections shall be documented in Attachment 4 and submitted to the
on-shift Engineering Manager.
9. The Shift Manager of each crew should:
a. Conduct reasonable and appropriate activities to accomplish the
objective of attaining, demonstrating and affirming operational
readiness. The Shift Manager should consider the following to support
the affirmation of operating crew readiness:
-adequacy of staffing levels, personnel experience and qualification
levels.
-assure no uneasiness remains among Operations personnel
regarding the Station's ability to operate safely by eliciting any
outstanding safety concems from shift personnel and ensuring that
the concems are resolved.
-completion of appropriate personnel refresher training of shift
personnel, including training on plant, procedures and process
changes.
-completion of training of shift personnel on the startup and power
ascension plan. This training shall include discussion on the expected
behavior and characteristics of the core for this startup.
b. Affirm to the best of their knowledge and judgment that the plant is in a
condition of materiel readiness to support safe and reliable startup and
operation. The Shift Manager should consider the following:

__-_11 -I-
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-adequacy of the materiel condition of the plant, including the current
status of operator work-arounds, to support safe and reliable restart
and operation during the next operating cycle.
-all outage-related temporary fire suppression systems removed and
fire protection requirements or commitments ready to support startup.
-temporary modifications, temporary power feeds, removed/MCCs
restored, installed temporary power feeds, if applicable, reviewed to
ensure they will not affect safety or operations.
c. Complete Attachment 5.
10. The Supervisor-DB Reactor Engineering shall, following movement of fuel,
changes to reactivity control components and/or changes to nuclear
instrumentation in the reactor core, verffy that the reactor core is configured to
support safe and reliable operation through the cycle. This affirmation is required
prior to installation of the reactor head. Attachment 6, Core Configuration
Affirmation Form, details the required review areas and documents the
affirmation.

11. The Supervisor-DB Reactor Engineering, shall, prior to a reactor startup, verify
that the required conditions exist to support a safe startup and power ascension.
Attachment 7, Reactor Startup Affirmation Form, details the required review
areas and documents that affirmation.
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RESTART READINESS REVIEW INDICATORS
Page 1 of 2

I

2

3

4
5

6

7
8

9
10
11
12

Plant Section or 0350 Checklist Item

Acceptable

Mode

to
Support
Restart?
Yes/No/NA

All assigned outage work activities are complete to support plant restart and
operations. This includes a reconfirmation that previous dispositions of
nonconforming conditions or Preventive Maintenance deferrals continue to provide a
justification for continued operation. (Attachment 2-a)
Outstanding Operability Evaluations, CR corrective actions and new CRs generated
during the shutdown have been evaluated for operability concems are either closed
or determined to have no impact on operability. (Attachment 2-b)
Regulatory and intemal commitments have been evaluated for operability concems
or restart restraints and are either closed or determined to have no impact on
operability. (Attachment 2-c)
Housekeeping walkdowns utilizing the guidelines of NG-DB-00215, Material
Readiness and Housekeeping Inspection Program are complete. (Attachment 2-d)
The Power Ascension Schedule has been reviewed for accuracy and. adequacy
ensuring: (Attachment 2-e)
* Post maintenance retest and special testing are identified and scheduled
correctly with instructions in place.
* Planned walkdowns are scheduled appropriately
Personnel, materials and special test equipment necessary to support power
ascension retest and walkdown activities have been identified and availability is
ensured during power ascension. (Attachment 2-f)
Contingency plans are established for immediate response to plan and repair steam
leaks or high-risk test failures. (Attachment 2-g)
Standing orders have been reviewed for continued applicability and system status
sheets completed as required by DB-OP-0691 1, Pre-Startup Checklist. (Attachment
2-h)
System walkdowns have been performed by Plant Engineering and Maintenance, as
directed by Operations, to ensure system readiness for restart.
Operating Experience reports have been reviewed to ensure no potential operability
concerns.
Procedure alterations/PCRs are ready for mode change or restart.
Work around and burdens identified prior to or during shutdown and not corrected
have been confirmed acceptable. (Attachment 2-i)
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RESTART READINESS REVIEW INDICATORS (Continued)
Page 2 of 2
Acceptable
to Support
Restart?
Yes/No/NA

Plant Section or 0350 Checklist Item_
Mode
13

All Management and Human Performance Improvement Plan items required for
restart are complete. (Attachment 2-j)

14

All 0350 Discovery Action Plan milestones identified as required for restart are
complete. (Attachment 2-k)

15

All 0350 Implementation Action Plan milestones identified as required for restart
are complete. (Attachment 2-I)

16

All Section Corrective Action Program Improvement Plan activites required for
restart have been validated as ready to support restart. (Attachment 2-ii)

17

All Condition Reports and corrective actions, work orders, modifications (including
EWRs and ECRs) categorized as 0350 are completed. (Attachment 2-m, n, o)

18

All Condition Reports and corrective actions, work orders, and modifications
(including EWRs and ECRs) designated as required for restart by the Restart
Stabon Review Board are complete. (Attachment 2-q, r, s)

19

Any required for restart Condition Report or corrective action, work order or
modification (including EWRs and ECRs), which cannot be completed prior to
restart, has a written exemption from the RSRB. (Attachment 2-u)

20

All pending allegations have been reviewed and determined not to affect the restart
of the plant. (Attachment 2-v)

21

Integrated Restart Report per NG-VP-001 00 signed by the SMT. (Attachment 2-w)

Check one
Preliminary: I have reviewed the assessment of the Restart Readiness Review Indicators as
indicated above and confirm that the attached plans will support plant restart when complete.
Final: I have reviewed the assessment of the Restart Readiness Review Indicators as indicated
above and concur that the current conditions support plant restart.

Section Manager or 0350 Checklist Individual
(Please Print Your Name)
Signature:

Date
Section Manager or 0350 Checklist Individual
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ATTACHMENT 2: PLANT RESTART READINESS REVIEW INDICATOR MATRIX
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0350 CHECKLIST ITEM RESTART READINESS REVIEW INDICATOR MATRIX
0
0

>

~~~C

0

WC

-0

a~~~ D)oE
ii c
0350 Checklist

Item

l

1. Adequacy of Root Cause DeterminationsS. Loehlein, M. Roder, D. Gudger, J. Powers,

l

l_l

X

Ow

0

_

l

X

X

X

X

X

X

X

D. Eshelman, L. Myers*

2. Adequacy of Safety Significant Structures,
Systems and Components-D. Baker, A.

X

X

X

X

X

X

X

X

X

X

X

X

Stallard, T. Chambers, R. Hovland, *

3. Adequacy of Safety Significant Programs-A.
McAllister, D. Gudger, S. Loehlein, M.
Shepherd, J. Grabnar, R.Farrell, J. Lee, R.
Perry, P. McCloskey*

.

4. Adequacy of Organizational Effectiveness
and Human Performance-R. Fast, J.
Powers*

5. Readiness for Restart-C. Price, F. VonAhn,
R. Hovland, R. Schrauder, A. Stallard, J.

X
_

.

Hirsch*

6. Ucensing Issue Resolution-J. Powers, P.
McCloskey*

7. Confirmatory Action Letter Resolution-L.
Myers, P. McCloskey*

* Or an approved designated altemate

X
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PLANT RESTART READINESS REVIEW INDICATOR MATRIX
Page 3 of 3
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RESTART READINESS REVIEW FOR PLANT STARTUP

Restart Recommended By:

Plant Manager-Davis-Besse Nuclear Power Station

Date

Director-Davis-Besse Nuclear Engineering

Date

Director-Davis-Besse Work Management

Date

Director-Davis-Besse Support Services

Date

Director-Davis-Besse Restart

Date

Director-Davis-Besse Organizational Development

Date

RESTART APPROVAL:

Vice President-Nuclear

Date

Chief Operating Officer

Date

4

NUCLEAR OPERATING BUSINESS PRACTICE

Number

Revision:

Tifle:

Page

RESTART READINESS REVIEW EXTENDED
04

PLANT OUTAGE
ATTACHMENT 4:

Page 13 of 56

PLANT INSPECTIONNWALKDOWN DOCUMENTATION SHEET
Page 1 of 1

ASSET LABEL:
Or
AREA INSPECTED:
NOUN NAME:
LOCATION:
DESCRIPTION:

MAINTENANCE TAG/WORK ORDER #:
CONDITION REPORT INITIATED (#)_
DATErTIME

SUBMITTED BY:

(please print your name)
SIGNATURE:

I

NUCLEAR OPERATING BUSINESS PRACTICE
Title:

Number

DBBP-VP-0002

Revision:

RESTART READINESS REVIEW EXTENDED
PLANT OUTAGE

Page

04

Page 14 of 56

ATTACHMENT 5: OPERATIONAL READINESS AFFIRMATION FORM
Shift Designator:
Shift Manager:
(Please Print)
Mode
Review Summary:
The Shift Manager should initial each item below to affirm that he/she and the operating crew have
completed the required actions:
Shift staffing levels, induding personnel experience and qualification levels, are

adequate.
No uneasiness remains among Operations personnel regarding the station's ability to

operate safely. All safety concems have been identified and addressed.
Appropriate refresher training of shift personnel, including training on plant,

procedure and process changes, has been completed.
Appropriate training of shift personnel on the startup and power ascension plan,

have been completed, including discussions on core behavior and characteristics for
this startup.
The materiel condition of the plant, including the current status of operator work-

arounds, is adequate to support safe and reliable restart and operation.
Affirmation:
Based upon an evaluation of the considerations set forth in Details, 4.0, and to the best of my
knowledge andjudgment, the plant is in a condition of materiel readiness to support the safe and
reliable startup and power operation through the next operating cycle and the operating crew is ready
to startup and operate the plant in a safe and reliable manner.
Shift Manager
Print/Signature/Date

l

Reviews and ADDrovals:
Manager-Operations:
PrintVSignature/Datel

Remarks: (Attach a continuation sheet if applicable)

-
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CORE CONFIGURATION AFFIRMATION FORM

Mode_
Review Summary:
The Supervisor-DB Reactor Engineering, should initial each item below to affirm that the
required conditions exist following movement of fuel in the reactor core, changes to reactivity
control components and/or changes to nuclear instrumentation in the reactor core. This
affirnation is required prior to installation of the reactor head.
All new fuel assemblies loaded into the reactor core were inspected, as required, to
ensure that the manufacturing and design specifications were met.
All irradiated fuel assemblies present in the reactor core were inspected, as required,
and dispositioned as acceptable for operation through the cycle.
No fuel assemblies in the reactor core are known leaking assemblies.
A 1OCFR50.59 Reload Safety Evaluation goveming reactor core operation has been
approved by the Plant Operating Review Committee (PORC)
The reactor core loading has been verified.
All reactivity control components in the reactor core will meet their design functions.
All nuclear instrumentation in the reactor core will meet their design functions.
Affirmation:
Based on my knowledge and judgment, the required conditions exist and the reactor core is
configured to support safe and reliable operation through the cycle.
Supervisor-DB Reactor Engineering
Print/Signature/Date
Remarks: (Attach a continuation sheet if appropriate)

,_

_
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ATTACHMENT 7: REACTOR STARTUP AFFIRMATION FORM
Mode_
Review Summary:
The Supervisor-DB Reactor Engineering should initial each item below to affirrn that the
required conditions exist prior to reactor startup.
Estimated Critical Conditions have been prepared and independently verified.

Preparations are complete for any necessary Low Power Physics Testing
(i.e. equipment, procedures, calculations, training)
Personnel are available, as required, to support reactor startup and power
ascension to 100%.
Required training has been completed for Nuclear Fuels personnel.
Reactivity plans are available, as required, to support reactor startup and power
ascension to 100%. These plans include expectations for reactor behavior with
emphasis on any behavior that is different from recent plant operation.
The Core Monitoring System is operable.

All reactivity control systems will meet their design functions.
Sufficient nuclear instrumentation is available to safely startup and operate the
reactor core.
There are no outstanding reactivity management issues impacting the safe
operation of the reactor core.
Affirmation:
Based on my knowledge andjudgment, the required conditions exist and the reactor core is
ready to support a safe startup and power ascension.
Supervisor-DB Reactor Engineering
Print/Signature/Date
Remarks: (Attach a continuation sheet if appropriate)

.
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ATTACHMENT 8: ASSESSMENT OF SAFETY CULTURE
Page 1 of 2
ASSESSMENT OF SAFETY CULTURE
Assessment Summary:
Improving safety culture is a long-term activity that will be constantly monitored by Davis-Besse senior
management. For Restart Readiness, it is important to show an improving safety culture. The individual indicators
that make up the Commitment Areas may be green, white, yellow or red. Some of the Commitment Areas may be
yellow (Policy or Corporate Commitment Area, Plant Management Commitment Area or Individual Commitment
Area) however restart will not be approved if any of the three are red.
Remedial actions will be taken for any red indicators. Condition Reports will be written for all red and yellow
indicators with corrective actions to identify an existing or new plan for improvement. Corrective Actions may take
credit for already existing activities. Red indicator corrective actions will be formally presented to the Senior
Management Team.
The criterion for ratings follows in Appendix A. These criteria are guidelines. Management may consider other
factors and adjust the ratings accordingly. If other factors are considered, they shall be documented in an
attachment to the Rating sheet. The ratings are based on convergent assessment such as: performance
indicators, management observations, demonstrated performance during critical plant conditions ad hoc surveys,
training and feedback from independent safety culture reviews and Nuclear Quality Assurance Assessments.

Safety Culture Commitment Area Ratings:
Green:
White:
Yellow:
Red:

all major areas are acceptable with a few minor indicator deviations
all major areas are acceptable with a few indicators requiring management
attention
all major areas are acceptable with several indicators requiring prompt management action
several major areas do not meet acceptable standards and require immediate management
action

Each Section manager will provide a Rating sheet (Attachment 8, Page 18,) with the Final Restart Readiness
Indicators. For any individual attribute where only site-wide numbers are available (e.g. 4Cs surveys, ECP etc.), or
for any individual attribute not applicable to a section (e.g. operator work-arounds for other than Operations), the
Manager will NA that attribute on his backup sheets and that attribute will not be used as part of the site-wide tally
for the indicator. At the final Restart Readiness Review meeting for any mode, a site-wide Rating sheet will be
prepared by the Management Team using the individual section ratings as a guideline. The final Rating sheet will
be signed by the Vice President-Nuclear and maintained with the other Restart Readiness documentation.
Determination of the individual indicator or the commitment area color will be based on the following:
Red=0 points
Greater than one red attribute or indicator means the indicator or Commitment
R-d=O
points
Area can be no better than yellow. If more than two or 1/3 (whichever is
Yellow=1 point
greater) of the attributes or indicators are red, the indicator or Commitment
White=2 points
Area shall be red.
Green= 3 points
Red = <.75
Yellow = >.75 to <1.75
White = >1.75 to <2.5
Green= >2.5
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ASSESSMENT OF SAFETY CULTURE

Page 2 of 2
Rating Safety Culture
Mode
Item

Color

1. Policy or Corporate Commitment Area
a. Policies on Safety Culture and Safety Conscious Work Environment deariy
state that safety is a core value and are understood by the organization
b. Management values are clearly reflected in the Business Plan and are
understood by the organization
c. Resources are available or can be obtained to ensure safe, reliable operations
d. Self-Assessment is a tool used to monitor, assess and improve our performance
e. Independent Oversight is a tool used to validate acceptable performance and
identify areas for improvement or corrective action
2. Plant Management Commitment Area
a. There is a visible commitment to safety: nuclear, industrial, radiological and
environmental
b. Goals and roles are clear and teamwork is reinforced
c. Ownership and accountability Is evident
d. Training and Qualification are valued
e. Commitment to continuous improvement is evident
f. Cross-functional work management and communication
g. Creating an environment of engagement and commitment
3. Individual Commitment Area
a. Drive for excellence-nuclear assets of people and plant are continuously
improved to enhance margins of safety
b. Questoning attitude-challenges are welcomed
c. Rigorous work control and prudent approach-performing activities in a quality
manner s the standard
d. Open communications-associates are comfortable in voicing opinions, issues
and concems
e. Nuclear Professionalism-persistence and urgency in identification and resolution of
Problems is prevalent

I

I have reviewed the Rating of Safety Culture as indicated above and concur that the current conditions
I support readiness for mode change.
Section Manager
(Please Print Your Name)
Signature:

Date
Section Manager

Adjustments to ratings from the standard criteria should be documented and attached to this page.

I
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APPENDIX A: ASSESSMENT OF SAFETY CULTURE CRITERIA
Page 1 of 38
POLICY COMMITMENT AREA
CRITERIA RELATED TO STATEMENT OF SAFETY POLICY
Policies on Safety Culture and Safety Conscious Work Environment dearly
state that safety is a core value and are understood by the organization
ATTRIBUTE

RED

YELLOW

WHITE

GREEN

Policy
statement on
Safety Culture

There is no policy.

Policy statement is
issued but only
occasionally
reinforced by
management.

Policy statement
issued and is
frequently reinforced
by management.

Policy statement is
issued and is
continuously reinforced
by management.

Policy

There is no policy.

Policy statement is
issued but only
occasionally
reinforced by
management.

Policy statement is
issued and is
frequently reinforced
by management.

Policy statement issued
and is strong statement
of safety conscious
work environment and
often reinforced.

Making
employees

Policy statements
simply issued as

Policy statements
distributed

Policy statements
are communicated

Policy statements are
communicated to

aware of policy

part of FENOC

separately to

by at least two

employees and

newsletters, group

face communication.

statement on
Safety
Conscious
Work
Environment
(SCWE)

statements

Business Plan.

employees in memo.

means. (e.g., hard
copy distribution,

emphasized regularly in
meetings and face to

meetings, training,
stand down).
Employee
understanding
of policies

Surveys/interviews

Surveys/Interviews

Surveys/interviews

Indicate less than
70% of employees

Indicate that 7040%
of the employees

indicate that 80-90%

understand the
policies.

Surveys/interviews
Indicate that more than

understand the
policies and
consider safety a FE

of employees
understand the
policies and
consider safety a FE

90% of employees
understand the policies
and consider safety a
FE value and the

value.

value.

normal way to do
business.

Worker
understanding
of responsibility

Surveys indicate that Surveys indicate that Surveys indicate that Surveys indicate that
between 85-90% of between 90-95% of more than 95% of
less than 85% of
workers understand workers understand workers understand workers understand

to raise safety

their responsibility to

concems

raise nuclear safety
or quality concems.

their responsibility to

raise nuclear safety
or quality concems.

their responsibility to

raise nuclear safety
or quality concerns.

their responsibility to

raise nuclear safety or
quality concerns.
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APPENDIX A: ASSESSMENT OF SAFETY CULTURE CRITERIA
Page 2 of 38
POLICY COMMITMENT AREA
CRITERIA RELATED TO MANAGEMENT VALUES
Management values are clearly reflected in the Business Plan and are
understood by the organization
RED

YELLOW

WHITE

GREEN

Corporate values

There is no
corporate level
statement of
safety values.
FirstEnergy
management
does not
express its
safety values to
plant personnel.

There is a
corporate level
statement of
commitment to
safety.
FirstEnergy
management
meets
infrequently with
plant personnel to
express its safety
values.

There is a corporate
level statement of
commitment to
safety. FirstEnergy
management meets
occasionally with
plant personnel to
express its safety
values.

There is a corporate
level statement of
commitment to safety.
FirstEnergy
management meets
frequently with plant
personnel to express its
safety values.

Statement of
mission, vision,
and values

There is no
statement of
Mission, Vision,
and Values and
employees
believe focus is
on production
and profits.

The statement of
Mission, Vision,
and Values
places some
weight on safety
but greater
weight on
production or
profits

The statement of
Mission, Vision, and
Values places
approximately equal
weight on safety and
production/profits.

The statement of
Mission, Vision, and
Values emphasizes
safety over production
and profits.

FENOC Business
Plan

Business Plan
contains no
Critical Success
Area Initiatives
on safety.

Business Plan
contains few
Critical Success
Area Initiatives on
safety.

Business Plan
contains Critical
Success Area
Initiatives on safety
with implementation
plans.

Business Plan contains
Critical Success Area
Initiatives on safety and
all are being fully
implemented.

Incentive program
(FENOC Safety
Culture
Performance
Indicator)

The Safety
Culture
Assessment
value is 40
points or less.

The Safety
Culture
Assessment
value is 40-60
points.

The Safety Culture
Assessment value is
60-80 points.

The Safety Culture
Assessment Value is
above 80 points.

ATTRIBUTE

-

4
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APPENDIX A: ASSESSMENT OF SAFETY CULTURE CRITERIA
Page 3 of 38
POLICY COMMITMENT AREA
CRITERIA RELATED TO RESOURCES
Resources are available or can be obtained to ensure safe, reliable operations
ATTRIBUTE

RED

YELLOW

WHITE

GREEN

Adequacy of
management
resources

More than five
manager or above
positions are not
filled with ANSI
qualified FENOC
individuals.

More than five
supervisor or
above positions
are not filled with
ANSI qualified
FENOC
individuals.

Five or less
supervisor or above
positions are filled
with ANSI qualffied
FENOC individuals.

All management
positions are filled with
ANSI qualified FENOC
individuals.

Adequacy of
personnel
resources

More than four
sections do not have
sufficient personnel
to perform their
assigned
responsibilities.

Three or four
sections do not
have sufficient
personnel to
perform their
assigned
responsibilities.

One or two sections
do not have sufficient
personnel to perform
their assigned
responsibilities.

Each section has a full
complement of
personnel (minus
normal attrition) to
perform its assigned
responsibilities.

Adequacy of
funding*

Necessary activities,
to improve nuclear
safety, as defined by
the Senior
Management Team
and Project Review
Committee (PRC)
are not being
completed in a
timely manner due
to lack of funding
that was requested
and rejected by
FENOC Executive
Management.

A number of
identified
improvements to
nuclear safety, as
identified by the
PRC in the plant,
programs, or
other activties,
are not
completed In a
timely manner
due to lack of
funding.

Several identified
improvements to
nuclear safety, as
Identified by the PRC
in the plant,
programs, or other
activities, are not
completed in a timely
manner due to lack of
funding.

Sufficient funding exists
to perform
improvements, as
identified by the PRC in
plant, programs and
other activities to
improve nuclear safety.

*This area is assessed as a site indicator only reported by the chairman of the PRC
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APPENDIX A: ASSESSMENT OF SAFETY CULTURE CRITERIA
Page 4 of 38
POLICY COMMITMENT AREA

CRITERIA RELATED TO RESOURCES (continued)
Resources are available or can be obtained to ensure safe, reliable operations
Adequacy of tools,
materal and
equipment

Many necessary
tasks (PMs,
Work Orders,
ECRs and
projects) are not
being completed
in a Umely
manner due to
lack of tools,
material or
equipment.

A number of
scheduled tasks
(PMs, Work
Orders, ECRs
and projects) are
not being
completed in a
timely manner
due to lack of
tools, material or
equipment.

---

Several scheduled
tasks (PMs, Work
Orders, ECRs and
projects) are not
being completed in a
timely manner due to
lack of tools, material
or equipment.

.

Sufficient tools and
equipment exist to
perform its assigned
tasks, for PMs, Work
Orders, ECRs and
projects.
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APPENDIX A: ASSESSMENT OF SAFETY CULTURE CRITERIA

Page 5 of 38
POLICY COMMITMENT AREA
CRITERIA RELATED TO SELF-ASSESSMENT
Self-Assessment is a tool used to monitor, assess and improve our performance
RED

YELLOW

WHITE

GREEN

Use of Nuclear
Quality
Assurance as
part of the selfassessment
process

Less than 60% of
the sections have
used NQA as part
of the selfassessment
process.

Between 60-75% of
the sections have
used NQA as part
of the selfassessment
process.

Between 75-90% of
the sections have
used NQA as part of
the self-assessment
process.

More than 90% of the
sections have used
NQA as part of the selfassessment process.

Selfassessments

Less than 50% of
sections have
scheduled selfassessments for
2003 and 2004.

Between 50-65% of
sections have
scheduled selfassessments for
2003-2004.

Between 65-80% of
sections have
scheduled selfassessments for
2003-2004.

More than 80% of
sections have
scheduled selfassessments for 20032004.

Performance
Indicators

Performance
indicators related
to safety and
quality do not
exist.

A number of
performance
indicators do not
exist (or need to be
improved) for

Several performance
indicators do not
exist (or need to be
improved) for
important activities

Performance indicators
exist and are being
regularly updated for
important actMties
affecting safety and

important activities
affecting quality and

affecting quality and
safety.

quality.

The performance
appraisal program
includes
assessments of
safety or quality of
performance but
some appraisals
have not been
performed in timely
manner and some
employees do not
have a current
appraisal.

The performance
appraisal program
includes assessments
of safety and quality of
performance and the
appraisals are being
performed in timely
manner and all
employees have a
current appraisal.

ATrRIBUTE

safety.
Personnel
Performance
Appraisals

The performance
appraisal program
does not Include
assessments of
safety or quality of
performance.

The performance
appraisal program
includes
assessments of
safety or quality of
performance but
most employee
appraisals have not
been performed.
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APPENDIX A: ASSESSMENT OF SAFETY CULTURE CRITERIA
Page 6of38
POLICY COMMITMENT AREA
CRITERIA RELATED TO OVERSIGHT
Oversight is a tool used to show acceptable performance and identify areas for
improvement and corrective actions.
ATTRIBUTE

RED

Nuclear
Committee of
Board of
Directors

The Nuclear
Committee of the
Board has little
focus on safety in
the agenda.

GREEN

The Nuclear
Committee has
safety as a part of
the agenda at least
once per quarter.

The Nudear Committee
has safety as a part of
the agenda every
meeting.

The CNRB has not
implemented a
number of the
recommendations
from the
independent
assessment of the
CNRB.

The CNRB has
implemented all but
one or two of the
recommendations
from the
independent
assessment of the
CNRB.

The CNRB has
implemented the
recommendations from
the independent
assessment of the
CNRB.

The CNRB rarely
has a safety

The CNRB
agenda has a

The CNRB agenda
has a safety

agenda.

year.

year.

NQA is not
performing audits

A number of NQA
audits or

NQA audits or
assessments were

NQA is regularly
performing audits and

important safety
activities.

not performed
when required or a
number of
Important safety
activities were not
subject to audits or
assessments.

required, but several
important safety
actMties were not
subject to audits or
assessments.

important safety
activities and identifying
key issues for finding.

assessment
discussion on the

(NQA)

WHITE

The Nuclear
Committee
occasionally
discusses safety
as a topic in the
agenda.

Company
The CNRB has not
Nuclear Review implemented any
Board (CNRB)
of the
recommendations
from the
independent
assessment of the
CNRB.

Nuclear Quality
Assurance

YELLOW

safety discussion
only once per

or assessments of assessments were

The CNRB agenda has
a safety discussion every
meeting.

discussion two out of
three meetngs per

performed when

assessments of

*This item is assessed by NQA only.

.
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO COMMITMENT TO SAFETY
There is a visible commitment to safety: nuclear, industrial, radiological and environmental
ATrRIBUTE

RED

YELLOW

WHITE

GREEN

Management
observations
performed as
scheduled

There is no
management
observation
program.

There is a
management
observation program
and more than 65%
of management
observations are
performed as
scheduled.

There is a
management
observation program
and more than 75%
are performed as
scheduled.

There is a
management
observation program
and more than 90%
are performed as
scheduled.

Management
observations
are self critical

Most management
observations are
not self-critical.

More than 50% of
the management
observations
performed are selfcritical and
corrective actions
implemented.

More than 75% of the
management
observations
performed are selfcritical and corrective
actions implemented.

More than 90% of the
management
observatons
performed are selfcritical and corrective
actions implemented.

Management
emphasis on
safety to
employees;
questioning
attitude

No method has
been used in the
last month to
provide emphasis
on safety to
employees (e.g.,
town hall
meetings, 4 Cs
meetings,
newsletters, and
training).

One method has
been used in the last
month to provide
emphasis on safety
to employees (e.g.,
town hall meetings,
4 Cs meetings,
newsletters, and
training).

Two means have
been used in the last
month to provide
emphasis on safety to
employees (e.g., town
hall meetings, 4 Cs
meetings,
newsletters, and
training).

Multiple means have
been used by
management in the
last month to provide
emphasis on safety to
employees (e.g., town
hall meetings, 4 Cs
meetings, newsletters,
and training).

Leadership in
Action

Leadership in
Action does not
include
discussions on
safety culture

Leadership in Action
includes discussions
on safety culture

Leadership in Action
includes discussions
on safety culture

Leadership in Action
includes discussions
on safety culture

Leadership in Action
training has been
completed for more
than 50% of
supervisors and
above within 12
months of new
appointment.

Leadership in Action
training has been
completed for more
than 75% of
supervisors and
above within 12
months of new
appointment.

Leadership in Action
training has been
completed for more
than 90% of
supervisors and above
within 12 months of
new appointment.

Leadership in
Action training has
not been available
for most
supervisors and
above.
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MANAGERS' COMMITMENT AREA

CRITERIA RELATED TO COMMITMENT TO SAFETY (continued)
There is a visible commitment to safety: nuclear, industrial, radiological and environmental
Problem solving

A problem
solving process
exists but there
is no use of the
document.

Inseveral cases,
the problem
solving process
NOP-EN-3001
has not been
properly
implemented for
applicable
conditions.

With one or two
exceptions, the
problem solving
process, NOP-EN3001 has been
properly
implemented for
applicable
conditions.

The problem solving
process, NOP-EN-3001
has been properly
implemented for
applicable conditions.

Decision making

Safety
significant
decisions are
made in isolation
without
adequate
information,
oversight,
involvement and
peer checking.

Safety significant
decisions are
made with
minimal
information,
oversight,
involvement and
peer checking.

Safety significant
decisions, with few
exceptions, are
made with adequate
information,
oversight,
Involvement and
peer checking.

Safety significant
decisions are made with
adequate information,
oversight, involvement
and peer checking.

Improvements in
safety margin

None of the
improvements in
safety margin
are complete
(e.g. emergency
sump, cavity
seal, decay heat
pit modification,
refurbishment of
reactor coolant
pumps, Flus
monitors, diesel
air starting
system).

Most of the
improvements in
safety margin are
not complete
(e.g. emergency
sump, cavity seal,
decay heat pit
modification,
refurbishment of
reactor coolant
pumps, Flus
monitors, diesel
air starting
system).

Most of the
improvements in
safety margin are
complete (e.g.
emergency sump,
cavity seal, decay
heat pit modffication,
refurbishment of
reactor coolant
pumps, Flus
monitors, diesel air
starting system).

All improvements in
safety margin are
complete (e.g.
emergency sump, cavity
seal, decay heat pit
modification,
refurbishment of reactor
coolant pumps, Flus
monitors, diesel air
starting system).

Plant activities
receive proper
management
attention and
safety focus

Significant plant
event occurs
due to lack of
management
attention or
safety focus.

Condition
Adverse to
Quality CR
written due to
lack of
management
attention or lack
of safety focus.

Significant plant
activities have
management
oversight scheduled
for the duration of
the activity.

Significant plant
activities have a
management plan with a
management sponsor
and management
oversight scheduled for
the duration of the
activity.

-F-
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO ROLES AND TEAMWORK
Goals and roles are dear and teamwork is reinforced
ATTRIBUTE

RED

YELLOW

WHITE

GREEN

Understanding

Ad hoc surveys

Ad hoc surveys

Ad hoc surveys show

Ad hoc surveys show

that safety is
highest priority

show that less
than 70% of
employees
understand that
safety is the
highest priority.

show that 70-80%
of employees
understands that
safety is the highest
priority.

that 80-90% of
employees
understands that
safety is the highest
priority.

that more than 90%
of employees
understand that
safety is the highest
priority.

Program
ownership

The majority of
programs do not
have assigned
owners and
program owners
are not
implementing their
assigned
responsibilities.

Some programs do
not have assigned
owners and many
program owners
are not
implementing their
assigned
responsibilites.

With one or two
exceptions, all
programs have
assigned owners.
With several
exceptions, program
owners are
implementing their
assigned
responsibilities.

All programs have
assigned owners. In
general, program
owners are
implementing their
assigned
responsibilities.

Ownership of
corrective
actions

More than 5% of
SCAQ remedial
and preventive
corrective actions
and more than
10% of CAQ
remedial and
preventive
corrective actions
are overdue for
the previous
quarter.

Between 2-5% of
SCAQ remedial or
preventive
corrective actions
and 5-i10% of CAQ
remedial and
preventive
corrective actions
are overdue for the
previous quarter.

Less than 2% of
SCAQ remedial or
preventive correctve
actions and between
2-5% of CAQ
remedial and
preventive corrective
actions are overdue
for the previous
quarter.

remedial and
ct
revenie c
preven ve corre ive
lesthan 2%
ofCaQ
ess an
of AQ
remedial and
prevenive correcbve
actions are overdue
quartere
quarer.

Ownership of
engineering
products as
measured by the
Engineering
Assessment
Board (EAB)

The quality of
engineering
products as
measured by the
EAB is greater
than 3.0.

The quality of
engineering
products as
measured by the
EAB is between 3.0
and 2.1.

The quality of
engineering products
as measured by the
EAB is between 2.0
and 1.1.

The quality of
engineering products
as measured by the
EAB is 1.0 or less.
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO ROLES AND TEAMWORK (continued)
Goals and roles are clear and teamwork is reinforced
Effectiveness of
supervision of
individuals

The individual
error rate is
>0.30 individual
errors per
10,000 hours
worked.

The individual
error rate is <0.31
individual errors
per 10,000 hours
worked.

The individual error
rate is<0.29
individual errors per
10,000 hours
worked.

The individual error rate
is<0.26 individual errors
per 10,000 hours
worked.

Intra-department

Ad hoc survey
indicates there is
no alignment
and little
teamwork
among
managers.

Ad hoc survey
indicates there is
minimal
alignment and
some teamwork
among
managers.

Ad hoc survey
indicates alignment
is improving and
teamwork can be
seen in some key
activities.

Ad hoc survey indicates
alignment and teamwork
are obvious in all
activities at the site.

Expectations

There are
statements of
expectations for
individual
sections but
employees
routinely Ignore
them.

Although there
are statements of
expectations for
some sections,
they are weakly
implemented.

There are
statements of
expectations for
most sections, and
they are being
implemented.

There are statements of
expectations for each
section and managers
are reinforcing and
ensuring employees
understand and
implement them.

Trust, openness
and focused
commitment

4Cs surveys
show less than
50% of
employees feel
that work groups
display high
levels of trust,
openness and
commitment

4Cs surveys
show 50-70% of
employees feel
that work groups
display high
levels of trust,
openness and
commitment.

4Cs surveys show
70-90% of
employees feel that
work groups display
high levels of trust,
openness and
commitment.

4Cs surveys show more
than 90% of employees
feel that work groups
display high levels of
trust, openness and
commitment.

teamwork and
alignment

_

.
.
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO ROLES AND TEAMWORK (continued)
Goals and roles are clear and teamwork is reinforced
Clear goals and
priorities

No clear goals

Goals and

and priorities
have been

priorities exist but
are not

Goals and priorities
exist at most levels
and some

Most employees are
clear about goals and
priorities as well as how

understood and
owned by
employees.

understand and own
them.

achieving them.

established.

Input and
involvement

adequately

employees

their role contributes to

No employee

Only managers

and supervisors

supervisors

Managers and

Employees are

involvement
occurs in the
development of
department
business plan,
setting goals
and establishing

are involved in
the development
of department
business plan,
setting goals and
establishing work
priorities.

occasionally request
inputinvolvement in
the development of
department business
plan, setting goals
and establishing
work priorities.

developing the
department business
plan, setting goals and
establishing work
priorities.

input and

work priorities.

appropriately involved in
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO OWNERSHIP AND ACCOUNTABILITY
Ownership and accountability is evident
ATTRIBUTE

RED

YELLOW

WHITE

GREEN

Less than 70% of
performance
appraisals are
completed on
schedule.

Between 70-80%
of performance
appraisals are
completed on
schedule.

Between 80-90% of
performance
appraisals are
completed on
schedule.

More than 90% of
performance appraisals
are completed on
schedule.

Development
plans

Less than 70% of
managers and
supervisors have
development
plans.

Between 70-80%
of managers and
supervisors have
development
plans.

Between 80-90% of
managers and
supervisors have
development plans.

More than 90% of
managers and
supervisors have
development plans.

Restart
Readiness
Reviews

There is no
restart readiness
review process.

A restart
readiness review
process exists
but
implementation is
poor as shown by
lack of
management
participation.

A restart readiness
review process
exists and is
implemented with
the majority of
management
participation.

A restart readiness
review process exists
and is implemented
efficiently and with
strong management
participation.

Worker
understanding of
their responsibility
to raise safety
concems

Surveys indicate
that less than
80% of workers
understand their
responsibility to
raise nuclear
safety or quality
concems.

Surveys indicate
that between 8090% of workers
understand their
responsibility to
raise nuclear
safety or quality
concems.

Surveys Indicate that
between 90-95% of
workers understand
their responsibility to
raise nuclear safety
or quality concems.

Surveys indicate that
more than 95% of
workers understand their
responsibility to raise
nudear safety or quality
concems.

Performance
appraisals

4
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MANAGERS' COMMITMENT AREA

CRITERIA RELATED TO OWNERSHIP AND ACCOUNTABILITY
Ownership and accountability is evident
Willingness to
raise safety
concems

Surveys show
that less than
85% of personnel
are willing to
raise safety
concems through
their supervisor, a
CR or ECP.

Surveys show
that between 8590% of personnel
are willing to
raise safety
concems through
their supervisor, a
CR or ECP.

Surveys show that
between 90-95% of
personnel are willing
to raise safety
concems through
their supervisor, a
CR or ECP.

Surveys show that more
than 95% of personnel
are willing to raise safety
concems through their
supervisor, a CR or
ECP.

SRO reviews for
Operability are
performed in a
timely manner

Less than 80 %
were completed
within 24 hours.

Between 80-85%
were completed
within 24 hours.

Between 85-95%
were completed
within 24 hours.

More than 95% were
completed within 24
hours.
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO OWNERSHIP AND ACCOUNTABILITY (continued)
Ownership and accountability is evident
System
assessments

None of the
improvements in
safety are
complete (e.g.
emergency
sump, cavity
seal, decay heat
pit modification,
refurbishment of
reactor coolant
pumps, Flus
monitors, diesel
air starting
system).

Most of the
improvements in
safety are not
complete (e.g.
emergency
sump, cavity seal,
decay heat pit
modification,
refurbishment of
reactor coolant
pumps, Flus
monitors, diesel
air starting
system).

Most of the
improvements in
safety are complete
(e.g. emergency
sump, cavity seal,
decay heat pit
modification,
refurbishment of
reactor coolant
pumps, Flus
monitors, diesel air
starting system).

The improvements in
safety are complete (e.g.
emergency sump, cavity
seal, decay heat pit
modification,
refurbishment of reactor
coolant pumps, Flus
monitors, diesel air
starting system).

NQA field
assessments

NQA field
assessments
show that
managers and
supervisors are
generally
ineffective.

NQA field
assessments
show that
managers and
supervisors are
generally
effective, with
several
noteworthy
exceptions.

NQA field
assessments show
that managers and
supervisors are
generally effective,
with a few
exceptions.

NQA field assessments
show that managers and
supervisors are
generally effective.

Management
observations
leading to
coaching

Less than 50%
of management
has held a
coaching
session in the
last month.

Between 50-74%
of management
has held a
coaching session
in the last month.

Between75-89% of
management has
held a coaching
session in the last
month.

More than 90% of
management has held a
coaching session in the
last month.

Timeliness of
corrective actions

Less than 50%
of my section's
corrective
actions
designated as
required for
restart are
complete.

Between 50%
and 74% of my
section's
corrective actions
designated as
required for
restart are
complete.

Between 75% and
89% of my section's
corrective actions
designated as
required for restart,
are complete.

More than 90% of my
section's corrective
actions designated as
required for restart, are
complete.
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO TRAINING AND QUALIFICATION
Training and Qualification are valued
ATTRIBUTE
Supervisory
evaluations

WHITE

RED

YELLOW

Most supervisors
and managers

Between 50-74%
of supervisors

Between 75-89% of
supervisors and

their current

competence for

positions.

positions.

their current

have not been
evaluated to
assess their
competence for

and managers
have been
evaluated to
assess their

managers have been
evaluated to assess
their competence for
their current

GREEN
More than 90% of
supervisors and

managers have been
evaluated to assess
their competence for
their current positions.

positions.
Restart training

Most required

Between 50-74%

of required restart required restart

Between 75-99% of

restart training is

not complete.

training is

training is complete.

complete.

restart training is

100% of required

complete.
Less than 70% of
new operators

Between 70-84%

Between 85-95% of

More than 95% of new

of new operators

new operators

operators passed their

initial license
examination for
the most recent
class.

initial license for
the most recent
class
examination.

license examination
for the most recent
class.

examination for the
most recent class.

Requalification
training

Less than 70% of
licensed
operators have
passed their
requalification
training.

Between 70-84%
of the licensed
operators have
passed their
requalification
training.

Between 85-95% of
the licensed
operators have
passed their
requalification
training.

More than 95% of the
licensed operators have
passed their
requalification training.

Root cause
training

Less than 50% of
root cause

Between 50%
and 74% of root

Between 75% and
89% of root cause

More than 90% of root
cause evaluation

evaluation
personnel have

cause evaluation
personnel have

evaluation personnel
have received training

personnel have
received training on

received training
on TapRoot.

received training
on TapRoot.

on TapRoot.

TapRoot.

Initial Operator
training

passed their

passed their

-

--

-------

passed their initial

initial license
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO TRAINING AND QUALIFICATION (continued)
Training and Qualification are valued
Operability
determination
training

Less than 50% of
applicable
operators and
engineers have
received training
on operability
determinations.

Between 50-74%
of applicable
operators and
engineers have
received training
on operability
determinations.

Between 75-90% of
applicable operators
and engineers have
received training on
operability
determinations.

More than 90% of
applicable operators
and engineers have
received training on
operability
determinations.

Training on
SCWE

Less than 70% of
managers,
supervisors, and
operators have
received training
on SCWE.

Between 70-79%
of managers,
supervisors, and
operators have
received training
on SCWE.

Between 80-89% of
managers,
supervisors, and
operators have
received training on
SCWE.

More than 90% of
managers, supervisors,
and operators have
received training on
SCWE.

Training on
decision making
process

Less than 70 %
of applicable
personnel have
received training
on the decision
making process.

Between 70-80%
of applicable
personnel have
received training
on the decision
making process.

Between 80-90% of
More than 90% of
applicable personnel applicable personnel
have received training have received training
on the decision
on the decision making
making process.
process.

Training on
standards and
expectations

Less than 70% of
applicable
personnel have
received training
on standards and
expectations.

Between 70-80%
of applicable
personnel have
received training
on standards and
expectations.

Between 80-90% of
applicable personnel
have received training
on standards and
expectations.

More than 90% of
applicable personnel
have received training
on standards and
expectations.

Continuing
training identified
by Curiculum
Review
Committee (CRC)

Less than 70% of
scheduled
training identified
by the CRC is
completed in a
timely manner.

Between 70-80%
of scheduled
training identified
by the CRC is
completed in a
timely manner.

Between 80-90%of
scheduled training
identified by the CRC
is completed in a
timely manner.

More than 90% of
scheduled training
identified by the CRC is
completed in a timely
manner.
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO COMMITMENT TO CONTINUOUS IMPROVEMENT
Commitment to continuous improvement is evident
ATTRIBUTE

RED

YELLOW

Improvements in
management
staffing

Most requisitions
for management
positions have not
been filled in the
past month.

About 50% of
open requisitions
for management
positions have
been filled in the
past month.

About 75% of open
requisitions for
management
positions have been
filled in the past
month.

Restart Overview

The ROP does

The ROP has

The ROP has

Panel (ROP)

not believe DB is
ready to restart.

WHITE

expressed
expressed some
concems over DB minor concems and
restart.
believes DB can

GREEN
At least 85% of open
requisitions for
management positions
have been filled in the
past month.

4

The ROP is satisfied

with DB progress to
restart.

restart.
Corrective Action
Review Board
(CARB)

There are no
directors on the
CARB.

The CARB has
been enhanced
with director-level
personnel.

The CARB has been
enhanced with
director-level
personnel.

documents

The backlog of

The backlog of

awaiting CARB
review is more
than four weeks.

documents
awaiting CARB
review is less
than four weeks.

documents awaiting
CARB review is less
than two weeks.

CARB review is less
than one week.

Engineering
Assessment
Board (EAB)

The backlog of
documents
awaiting EAB
review Is greater
than four weeks.

The backlog of
documents
awaiting EAB
review is less
than four weeks.

The backlog of
documents awaiting
EAB review is less
than two weeks.

The backlog of
documents awaiting
EAB review is less than
one week.

Benchmarking
against industry
standards

Less than 60% of
the programs
have been
benchmarked
against industry
standards.

Between 60-74%
of the programs
have been
benchmarked
against industry
standards.

Between 75-89% of
the programs have
been benchmarked
against industry
standards.

More than 90% of the
programs have been
benchmarked against
industry standards.

The backlog of

The CARB has been
enhanced with directorlevel personnel.
The backlog of

documents awaiting
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MANAGERS' COMMITMENT AREA

CRITERIA RELATED TO COMMITMENT TO CONTINUOUS IMPROVEMENT (continued)
Commitment to continuous improvement is evident
Operator crew
benchmarking

Less than 50% of
the operators
have visited other
plants to
benchmark DavisBesse operations.

Between 50 74% of the
operators have
visited other
plants to
benchmark
Davis-Besse
operations.

Between 75 - 90% of
the operators have
visited other plants to
benchmark DavisBesse operations.

More than 90% of the
operators have visited
other plants to
benchmark DavisBesse operations.

Management
observations

A management
observation
program has been
established. Less
than 70% of
management
observations are
performed as
scheduled, and
observations are
weak.

A management
observation
program has
been established.
More than 70% of
management
observations are
performed as
scheduled, and
observations are
weak.

A management
observation program
has been established.
More than 80% of
management
observations are
performed as
scheduled and most
are considered
acceptable.

A management
observation program
has been established.
More than 90% of
management
observations are
performed as
scheduled and contain
quality information.

Temporary
modiications

There are more
than 11 temporary
modifications.

There are 11 or
less temporary
modifications.

There are 8 or less
temporary
modifications.

There are 5 or less
temporary
modifications.

Number of
Operator workarounds

There are more
than 2 operator
workarounds.

There are 2
operator
workarounds.

There is 1 operator
workarounds.

There are no operator
workarounds.

Number of
Control Room

There are more
than 4 Control

There are 4
Control Room

There are 1-3 Control
Room deficiencies.

There are no Control
Room deficiencies.

deficiencies

Room

deficiencies.

deficiencies.
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MANAGERS' COMMITMENT AREA

CRITERIA RELATED TO COMMITMENT TO CONTINUOUS IMPROVEMENT(continued)
Commitment to continuous improvement is evident
Training on
SCWE

Less than 70% of
managers,
supervisors and
operators have
received training
on SCWE.

Between 70-79%
of managers,
supervisors and
operators have
received training
on SCWE.

Between 80-90% of
managers,
supervisors and
operators have
received training on
SCWE.

More than 90% of
managers, supervisors
and operators have
received training on
SCWE.

Licensed
operator pipeline

Less than 70% of
new operators
passed their initial
license
examinaton for
the most recent
dass.

Between 70-84%
of new operators
passed their
initial license for
the most recent
class
examination.

Between 85-95% of
new operators
passed their initial
license examination
for the most recent
class.

More than 95% of new
operators passed their
initial license
examination for the
most recent dass.
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CRITERIA RELATED TO COMMITMENT TO CONTINUOUS IMPROVEMENT(continued)
Commitment to continuous improvement is evident

SAFETY CONSCIOUS WORK ENVIRONMENT (SCWE)
CRITERIA RELATED TO SCWE REVIEW TEAM (SCWERT)
ATTRIBUTE

YELLOW

WHITE

GREEN

More than 4 CRs
issued with the
past year related
to failure to
properly conduct
SCWERT review
of Davis-Besse
work disciplinary
actions prior to
the action.

Between 4-2 CRs
issued with the
past year related
to failure to
properly conduct
SCWERT review
of Davis-Besse
work disciplinary
acUons prior to
the action.

Less than 2 CRs
issued with the past
year related to failure
to properly conduct
SCWERT review of
Davis-Besse work
disciplinary actions
prior to the action.

No CRs issued with the
past year related to
failure to properly
conduct SCWERT
review of Davis-Besse
work disciplinary
actions prior to the
action.

Effectiveness of
SCWERTin
avoiding
discnminatfon
claims

There are more
than 5 NRC
allegations or
ECP concems of
discrimination
submitted within
the past year.

There are 5 NRC
allegations or
ECP concems of
discrimination
submitted within
the past year.

There are 4 NRC
allegations or ECP
concerns of
discrimination
submitted within the
past year.

There are 2 or fewer
NRC allegations or
ECP concems of
discrimination
submitted within the
past year.

Effectiveness in
avoiding NRC or
ECP
substantiated
discrimination
claims

There is more
than one
substantiated
NRC or ECP
discrimination
claim within the
past year.

There is one
substantiated
NRC or ECP
discrimination
claim within the
past year.

There are no
substantiated NRC or
ECP discrimination
claims within the past
year.

There are no
substantiated NRC or
ECP discrimination
claims within the past 2
years.

Use of SCWERT

RED

4
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO COMMITMENT TO CROSS-FUNCTIONAL WORK MANAGEMENT
AND COMMUNICATION
Commitment to cross functional work management and communication is evident

ATTRIBUTE

RED

Cross-functional
teamwork

No cross-functional
teamwork is
evident.

Some crossfunctional
teamwork exists
but work is suboptimized.

Cross-functional
teamwork frequently
occurs, enabling
efficient and effective
workflow.

Cross-functfonal
teams are constantly
forming/reforming
around the best way to
get work done.

Department
interfaces

Many process
breakdowns occur
with extensive
amounts of rework
needed.

Some process
breakdowns occur
with frequent
amounts of rework
needed.

Minimal process
breakdowns and
rework occur with
effective and efficient
resolution of
emergency issues.

Department interfaces
are seamless; work
flows efficiently
between departments
throughout the entire
organization.

Performance to
schedule

Less than 70% of
work is completed
on time, as
scheduled, causing
major
consequences to
overall site
performance.

Between 70-80%
of work Is
completed on
time, as
scheduled, with
major adjustments
to resource
capacity required
to improve
performance.

Between 80 -90% of
work is completed on
time, as scheduled,
with minimal
adjustments to
resource capacity
required to improve
performance.

More than 90% of
work is completed on
time, as scheduled,
within current resource
capacity.

Information that
impacts
downstream
implementation is
not shared, causing
significant negative
consequences to
other departments.

Information that
impacts
downstream
implementation is
inconsistently
shared, which
keeps
departments in a
reactive mode.

Information that
impacts downstream
implementation is
frequently shared on a
timely basis, enabling
department to
proactively plan and
respond.

Information that
impacts downstream
implementation is
communicated as
soon as it's known,
enabling all
departments to work
proactively on a
consistent basis.

Interdepartmental
communication

YELLOW

WHITE

GREEN
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MANAGERS' COMMITMENT AREA

CRITERIA RELATED TO COMMITMENT TO CROSS-FUNCTIONAL WORK MANAGEMENT
AND COMMUNICATION (continued)
Commitment to cross functional work management and communication is evident
Interdepartmental
problem solving
and decision
making

Problem solving
and decision
making occurs in
isolation; noninvolvement of
other department
stakeholders.

Cross-functional
stakeholders are
seldom involved
when problems
are being solved
and decisions are
made.

Cross-functional
stakeholders are
frequently involved
when problems are
being solved and
decisions are made.

Cross-functional
stakeholders are
consistently involved
when problems are
being solved and
decisions are made.

Systemic leamring

Things are broken
down, focus is on
the pieces and
discrete problems
are fixed with no
understanding of
interdependencies.

Discrete problems
are fixed with
minimal
understanding of
interdependencies

Attention is focused
on leaming and
discovering
fundamental
solutions to resolving
long-standing and/or
complex problems.

Streamlining and
improving systems
and process is
constant to resolve
long-standing and/or
complex problems.

Industry operating
experience is not
actively evaluated
and used to
enhance site
performance.

There is less than
full implementation
and minimal
compliance to our
Operating
Experience
Program.

There is full
compliance with the
Operating
Experience
Program.

Operating Experience
is consistently and
fully utilized in every
department and is
well Integrated into
everyday activities to
enhance plant
performance.

Incorporating
industty
Operating
Experience

.

_
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CRITERIA RELATED TO COMMITMENT TO CREATING AN ENVIRONMENT OF
ENGAGEMENT AND COMMITMENT
An environment of engagement and commitment is evident

ATTRIBUTE

RED

YELLOW

WHITE

GREEN

FENOC values,
basic principles
and leadership
strategies

FENOC values,
basic principles and
leadership
strategies are not
used by
management
personnel.

FENOC values,
basic principles
and leadership
strategies are
inconsistently
demonstrated by
some
management
personnel.

FENOC values, basic
principles and
leadership strategies
are frequently
demonstrated by some
management
personnel.

Most management
personnel have
intemalized and are
living the FENOC
values, basic
principles and
leadership strategies
as demonstrated in
their day to day
actions.

Qualit of
management and
employee
relationships

Employee
Concems Program,
Quality Assessment
and 4Cs survey
data indicates that
employees openly
express fear of
retaliation and will
not raise safety
concems with
management.

Employee
Employees Concems
Concems
Program, Quality
Program, Quality Assessment and 4Cs
Assessment and survey data indicates
4Cs survey data that more than 80% of
indicates that
employees will bring
more than 70%
concems to
of employees
management.
will bring safety
concems to
management.

Employee Concems
Program, Quality
Assessment and 4Cs
survey data indicate
more than 90% of
employees raise
issues directly with
management, work
collaboratively to
resolves issues and
reflect favorable
improvement.

Organizational
commitment and
shared success
criteia

Management
focuses on what is
in the best interest
of their department
at the expense of
what is in the best
interest of the
whole organization.

Management
occasionally
supports what is
in the best
interest of their
department
without
consideration to
what is in the
best interest of
the whole
organization.

Management
consistenUy supports
doing what is in the
best interest for the
whole organization
rather than what is in
the best interest for
their department.

Management
frequently supports
doing what is in the
best interest of the
whole organization
rather than what is in
the best interest of
their department.
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MANAGERS' COMMITMENT AREA
CRITERIA RELATED TO COMMITMENT TO CREATING AN ENVIRONMENT OF
ENGAGEMENT AND COMMITMENT (continued)
An environment of engagement and commitment is evident
Ownership for
Excellence
Perfornance
Appraisals

Less than 70% of
performance
appraisals are
completed on
schedule.

Between 70-80%
of performance
appraisals are
completed on
schedule.

Between 80-90% of
performance
appraisals are
completed on
schedule.

More than 90% of
performance
appraisals are
completed on
schedule.

Ownership for
Excellence
Development
Plans

Less than 70% of
managers and
supervisors have
development plans.

Between 70-80%
of managers and
supervisors have
development
plans.

Between 80-90% of
managers and
supervisors have
development plans.

More than 90% of
managers and
supervisors have
development plans.

_
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CRITERIA RELATED TO DRIVE FOR EXCELLENCE
Nuclear assets of people and plant are continuously improved to enhance margins of safety

ATTRIBUTE

RED

YELLOW

WHITE

GREEN

Maintenance Rule
(a)(1) Systems

There are more
than 3 Red
(a)(1) systems.

There are 2 Red
(a)(1) systems.

There is one Red
(a)(1) system.

There are zero Red
(a)(1) systems.

Number of
Operator
workarounds

There are more
than 2 operator
workarounds.

There are 2
operator
workarounds.

There is 1 operator
workarounds.

There are no operator
workarounds.

Number of Control
Room deficiencies

There are more
than 4 Control
Room
deficiencies.

There are 4
Control Room
deficiencies.

There are 1-3
Control Room
deficiencies.

There are no Control
Room deficiencies.

Number of
temporary
modifications

There are more
than 11
temporary
modifications.

There are 11 or
less temporary
modifications.

There are 8 or less
temporary
modifications.

There are 5 or less
temporary modifications.

Individual Error
Rate

The individual
error rate is
> 0.30 individual
errors per
10,000 hours

The individual
error rate is
<0.31 individual
errors per 10,000
hours worked.

The individual error
rate is <0.29
individual errors per
10,000 hours
worked.

The individual error rate
is <0.26 individual errors
per 10,000 hours
worked.

4

4

worked.
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CRITERIA RELATED TO DRIVE FOR EXCELLENCE (continued)
Nudear assets of people and plant are continuously improved to enhance margins of safety
Percent of seff-

identified
Condition Reports
(CRs)

Number of open
Condition Report
evaluations

Engineering
Assessment
Board (EAB)
index

Performance
during major plant
evolutions

Less than 80% of
the CRs
originated are
self-identified.

80% or more of
the CRs
originated are
self-identifled.

90% or more of the
CRs originated are
self-identified.

95% or more of the CRs
originated are selfidentified.

Less than 80% of
SCAQ
evaluations and
less than 70% of
CAQ evaluations
were completed
on schedule for
the previous
quarter.

At least 80-90%
of SCAQ
evaluations and
70-80% of CAQ
evaluations were
completed on
schedule for the
previous quarter.

At least 90% of
SCAQ evaluations
and 80-90% of CAQ
evaluations were
completed on
schedule for the
previous quarter.

All SCAQ evaluations
and 90% of CAQ
evaluations were
completed on schedule
for the previous quarter.

The quality of
engineering
products as
measured by the
EAB is greater
than 3.0.

The quality of
engineering
products as
measured by the
EAB is 3.0 or
less.

The quality of
engineering
products as
measured by the
EAB is 2.0 or less.

The quality of
engineering products as
measured by the EAB is
1.0 or less.

More than one
significant event
has occurred
during a plant
evolution Inthe
past month

One significant
Major plant
event has
evolutions have
occurred during a been performed in
plant evolution in the past month with
the past month
some less than
significant
challenges or
transients.

Major plant evolutions
have been performed in
the past month as
planned.

Operational transient is defined by INPO as a plant transient that occurs (reactor critical or while
shutdown) and results in significant changes in primary or secondary plant parameters or results in
significant changes in mechanical or electrical lineups.
Significant is defined by INPO as an event which caused or had the potential to cause an appreciable
reduction in plant safety or reliability, excessive radiation exposure, the discharge of radioactivity offsite
or serious harm to individuals. The significance of a particular event (including the discovery of a
serious deficiency, lies in the actual or potential consequences of the event or in the likelihood that it is
a precursor to a more serious event.

_

.
.
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CRITERIA RELATED TO QUESTONING ATTITUDE
Challenges are welcomed

ATTRIBUTE

RED

YELLOW

WHITE

GREEN

Quality of pre-job
briefs

Management
observations and QA
field observations
show that most pre-job
briefs are not
acceptable.

Management
observations and
QAfield
observations show
that most pre-job
briefs are
acceptable.

Management
observations and QA
field observations
show that, with some
exceptions, pre-job
briefs are acceptable.

Management
observations and
OA field
observations show
that pre-job briefs in
general are
acceptable.

Percent of CRs
per person per
group

Less than 13% of
indMduals wrote CRs
during the past 30
days.

Between 13-15%
of individuals
wrote CRs during
the past 30 days.

Between 15-17% of
individuals wrote CRs
during the past 30
days.

More than 17% of
individuals wrote
CRs during the past
month.

Number of
programmatic
CRs

The number of
programmatic CRs
indicates that
individuals in general
are reluctant to write
CRs on programmafc
and management
issues.

The number of
programmatic CRs
Indicates that most
individuals are
willing to write CRs
on programmatic
and management
issues.

The number of
programmatic CRs
indicates that a large
majority of individuals
are willing to write
CRs on
programmatic and
management Issues.

The number of
programmatic CRs
indicates that
individuals in
general are willing
to write CRs on
programmatic and
management
issues.

Program and
process error rate

>0.48 program and
process errors per
10,000 hours worked.

<0.48 program
and process errors
per 10,000 hours
worked.

<0.30 program and
process errors per
10,000 hours worked.

<0.27 program
and process errors
per 10.000 hours
worked.

Raising problems

Management
observations and NQA
field observations
show that most
individuals are not
raising problems
encountered in the
field.

Management
observations and
NQA field
observations show
that most
individuals are
raising problems
encountered in the
field.

Management
observations and
NQA field
observations show
that a large majority
of individuals are
raising problems
encountered in the
field.

Management
observations and
NQA field
observations show
that individuals in
general are raising
problems
encountered in the
field.
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CRITERIA RELATED TO RIGOROUS WORK CONTROL AND PRUDENT APPROACH
Performing activities in a quality manner is the standard
ATTRIBUTE
Event Free Clock

RED

YELLOW

WHITE

GREEN

The event free

The event free

The event free clock

The event free clock is

clock is less

than 20 days on
average.

clock is between

20 and 30 days
on average.

is 30 to 39 days on

greater than 40 days on

average.

average.

industral safety

There are more

There are

There are 7 OSHA

There are no more than

performance

than 10 OSHA
recordables per
year.

between 10 and 8
OSHA
recordables per
year.

recordables per
year.

3 OSHA recordables per
year.

Individual error
rate

The individual
error rate is
>0.30 individual
errors per
10,000 hours

The individual
error rate is
<0.31individual
errors per 10,000
hours worked.

The individual error
rate is <0.29
individual errors per
10,000 hours
worked.

The individual error rate
is <0.26 individual errors
per 10,000 hours
worked.

>0.48 program
and process
errors per
10,000 hours

<0.48 program
and process
errors per 10,000
hours worked.

<.30 program and
process errors per
10,000 hours
worked.

<0.27 program and
process errors per
10,000 hours worked.

There are fewer than
2 significant human
performance errors
per year resulting in
plant transients.

There were no
significant human
performance errors per
year resulting in plant
transients.

There are less than
150 open PCRs.

There are less than1 00
open PCRs.

worked.
Program and
process error rate

worked.
Significant human
perfornance
errors resulting in
plant transients
(see page 43 for
definition of

There are more
than 3 significant
human
performance
errors per year
resulting in plant

There are fewer
than 3 significant
human
performance
errors per year
resulting in plant

transient)

transients.

transients.

Backlog of
procedure change

There are more
than 200 open

There are less
than 200 open

requests (PCRs)

PCRs.

PCRs.

.
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INDIVIDUALS' COMMITMENT AREA
CRITERIA RELATED TO RIGOROUS WORK CONTROL AND PRUDENT APPROACH (continued)
Performing activities in a quality manner is the standard
Deficiency rate for
QC holds

Deficiency rate
for QC hold
points is more
than 25%.

The deficiency
The deficiency rate
rate for QC hold
for QC holds point is
points is less than less than 15 %.
25%.

The deficiency rate for
QC hold points is less
than 7 %.

Rework rate

Rework rate is
more than 3%.

The rework rate
is 2.5-3.0%.

The rework rate is
2.1-2.5%.

The rework rate is
<2.0%.

Ratio of completed

Less than 50%

More than 50% of More than 75% of

More than 90% of

to scheduled

of scheduled

scheduled work

scheduled work

scheduled work orders

week

completed.

completed.

completed.

Number of late
preventive
maintenance (PM)

Less than 50%
of scheduled
work orders are

More than 50% of More than 75% of
scheduled PMs
scheduled PM are
are completed.
completed.

More than 90% of
scheduled PMs are
completed.

activities

completed.

Backlog of
corrective

There are more
than 230 CM

There are
between 229 and

There are between
149 and 134 CM

There are less than 134
CM activities

maintenance (CM)
activities

activities
outstanding.

150 CM activities
outstanding.

activities
outstanding.

outstanding.

Number of
Maintenance Rule

There are more
than 3 Red

There are 2 Red
(a)(1) systems.

There is one Red
are one or two (a)(1)

There are zero Red
(a)(1) systems.

(a'(1) systems

(a)(1) systems.

Performance
during major plant
evolutions.(see
page 43 for

More than one
significant event
has occurred
during a plant

One significant
event has
occurred during a
plant evolution in

Major plant
evolutions have
been performed with
some transients or

Major plant evolutions
have been performed as
planned. There are no
transients or significant

definitions)

evolution in the

the past month.

one significant event

events during major

There are more
than three
transients during
major plant
evolutions prior
to restart.

or fewer
evolutions prior to
transients during restart.
major plant
evolutions prior to
restart.

works orders per

work orders are

past month.

orders are

orders are

are completed.

systems.

There are three

during major plant

4

plant evolutions prior to
restart.
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INDIVIDUALS' COMMITMENT AREA
CRITERIA RELATED TO RIGOROUS WORK CONTROL AND PRUDENT APPROACH (continued)
Performing activities in a quality manner is the standard
Use of procedures
and work orders

_

Management
observations and
NQA field
observations
show that most
individuals are
not using
procedures or
work orders.

Management
observations and
NQA field
observations show
that most
individuals are
using procedures
or work orders.

Management
observations and
NQA field
observations show
that a large majority
of individuals are
using procedures or
work orders.

Management
observations and NQA
field observations
show that individuals
in general are using
procedures or work
orders.
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CRITERIA RELATED TO OPEN COMMUNICATIONS
Associates are comfortable in voicing opinions, issues and concerns
ATTRIBUTE

RED

YELLOW

WHITE

GREEN

Number of CRs per
person per group

Less than 13% of
individuals wrote CRs
during the past 30
days.

Between 13-15% of
individuals wrote CRs
during the past 30
days.

Between 15-17% of
individuals wrote
CRs during the past
30 days.

More than 17% of
individuals wrote
CRs during the past
30 days.

Ratio of concems
submitted to
Employee Concems
Program (ECP) vs.
NRC allegations

There are more NRC
allegations than ECP
concems.

There are more ECP
concems than NRC
allegations.

There are at least 4
times more ECP
concems than NRC
allegations.

There are at least 8
Umes more ECP
concerns than NRC
allegations.

Worker confidence in
raising safety
concems

Surveys indicate that
less than 80% of
workers believe they
can raise nuclear
safety or quality
concems without fear
of retaliation.

Surveys indicate that
between 80-90% of
workers believe they
can raise nuclear
safety or quality
concems without fear
of retaliation.

Surveys indicate that
between 90-95% of
workers believe they
can raise nudear
safety or quality
concems without
fear of retaliation.

Surveys indicate that
more than 95% of
workers believe they
can raise nuclear
safety or quality
concems without
fear of retaliation.

Feedback from 4Cs
meetings

Feedback from the
4Cs meetings
indicates that most
individuals are not
willing to raise
concems to
management.

Feedback from the
4Cs meetings
indicates that more
than 70% of
individuals are willing
to raise concems to
management.

Feedback from the
4Cs meetings
indicates that more
than 80% of
individuals are
willing to raise
concems to
management.

Feedback from the
4Cs meetings
indicates that more
than 90% of
individuals are
willing to raise
concems to
management.

SCORE program

Each month's total
Safe behavior is 59%
or less.

Each month's total
Safe behavior is 60%
to 69%.

Each month's total
Safe behavior is
70% to 79%.

Each months total
Safe behavior is
80% or higher.

Pre-job briefings

Management
observations and OA
field observations
show that most prejob briefs are not
acceptable.

Management
observations and QA
field observations
show that most prejob briefs are
acceptable.

Management
observations and
QA field
observations show
that, with some
exceptions, pre-job
briefs are

Management
observations and
QA field
observations show
that pre-job briefs in
general are
acceptable.
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INDIVIDUALS' COMMITMENT AREA

CRITERIA RELATED TO OPEN COMMUNICATIONS (continued)
Associates are comfortable in voicing opinions, issues and concems
lntra-department
information
sharing

Quality of
communication

No formal
communication
structures exist
for sharing
information
within
departments.

Infrequent
information
sharing exists
within
departments.

Formal
communication
structures exist and
are occasionally used
to share information
within departments.

Formal communication
structures exist and are
consistently used to
share information within
departments.

4Cs surveys
indicate less
than 40%
believe
communication
is good.

4Cs surveys
indicate 40-70%
believe
communication is
good.

4Cs surveys indicate
70-90% believe
communication is
good.

4Cs surveys indicate
more than 90% believe
communication is good.
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INDIVIDUALS' COMMITMENT AREA
CRITERIA RELATED TO OPEN COMMUNICATIONS
SAFETY CONSCIOUS WORK ENVIRONMENT (SCWE)
CRITERIA RELATED TO RAISING CONCERNS WITHOUT FEAR OF RETALIATION
RED

YELLOW

WHITE

GREEN

Employee
awareness of
SCWE policy

Surveysrinterviews
indicate that less than
80% of employees
are aware of policy.

Surveys/interviews
indicate that 80-90% of
employees are aware
of policy and consider
it a FE value.

Surveyslinterviews
indicate that 90-95%
of employees are
aware of policy and
consider it an FE
value.

Surveysrinterviews
indicate that more than
95% of employees are
aware of policy and
consider it an FE value
and the normal way to
do business.

Training on
SCWE

Less than 70% of
managers,
supervisors, and
operators have
received training on
SCWE.

Betvveen 70-79% of
managers,
supervisors, and
operators have
received training on
SCWE.

Between 80-89% of
managers,
supervisors, and
operators have
received training on
SCWE.

More than 90% of
managers,
supervisors, and
operators have
received training on
SCWE.

Ratio of
concems
submitted to
ECP vs. NRC
allegations

There are less than 2
times more NRC
allegations than ECP
concems.

There are at least 2
times more ECP
concems than NRC
allegations.

There are at least 4
times more ECP
concems than NRC
allegations.

There are at least 8
times more ECP
concems than NRC
allegations.

NQA interviews

NQA interviews
indicate that less than
85% of individuals are
willing to raise
concems to their
supervisors or ECP.

NQA interviews
indicate that between
85-90% of individuals
are willing to raise
concems to their
supervisors or ECP.

NQA interviews
indicate that
between 90-95% of
individuals are
willing to raise
concems to their
supervisors or ECP.

NQA interviews
indicate that more than
90% of individuals are
willing to raise
concems to their
supervisors or ECP.

Worker
confidence in
raising safety
concems

Surveys indicate that
less than 80% of
workers believe they
can raise nuclear
safety or quality
concems without fear
of retaliation.

Surveys indicate that
between 80-90% of
workers believe they
can raise nudear
safety or quality
concems without fear
of retaliation.

Surveys indicate that
between 90-95% of
workers believe they
can raise nuclear
safety or quality
concerns without
fear of retaliaton.

Surveys indicate that
more than 95% of
workers believe they
can raise nuclear
safety or quality
concems without fear
of retaliation.

ATTRIBUTE
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INDIVIDUALS' COMMITMENT AREA
CRITERIA RELATED TO OPEN COMMUNICATIONS
SAFETY CONSCIOUS WORK ENVIRONMENT (SCWE)
CRITERIA RELATED TO EMPLOYEE CONCERNS PROGRAM (ECP)
RED

ATTRIBUTE

YELLOW

WHITE

GREEN

Ratio of concems
submitted to ECP
vs. NRC
allegations

There are more
NRC allegations
than ECP
concems.

There are more
ECP concems
than NRC
allegations.

There are at least 4
times more ECP
concems than NRC
allegations.

There are at least 8
times more ECP
concems than NRC
allegations.

Satisfaction of
employees using
the ECP

Less than 70% of
employees that
use the ECP
report being
satisfied with the
process.

Between 70-80 %
of employees that
use the ECP
report being
satisfied with the
process.

Between 80-90% of
employees that use
the ECP report being
satisfied with the
process.

More than 90% of
employees that use the
ECP report being
satisfied with the
process.

Complaints of
breach of
conidentiality of
ECP

There are more
than 2 complaints
per year.

There are 2
complaints per
year.

There is I complaint
per year.

There are zero
complaints per year.

Management
support for ECP

Employee
surveys indicate
less than 70% of
individuals
believe
management
supports ECP.

Employee
surveys indicate
between 70-80%
of individuals
believe
management
supports ECP.

Employee surveys
indicate between 8090% of individuals
believe management
supports ECP.

Employee surveys
indicate more than 90%
of individuals believe
management supports
ECP.

-
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INDIVIDUALS' COMMITMENT AREA
CRITERIA RELATED TO NUCLEAR PROFESSIONALISM
Persistence and urgency in identification and resolution of problems is prev lent

RED

YELLOW

WHITE

GREEN

Less than 70% of
applicable
employees have
completed the
Ownership for
Excellence
development
plans.

Between 70-80 %
of applicable
employees have
completed the
Ownership for
Excellence
development
plans.

Between 80-90% of
applicable employees
have completed the
Ownership for
Excellence
development plans.

More than 90% of
applicable employees
have completed the
Ownership for
Excellence
development plans.

Training
affendance

Training
attendance is less
than 85%.

Training
attendance is
between 85-90%.

Training attendance
is between 91-98%.

Training attendance is
greater than 98%.

Rework rate

The rework rate is
more than 3%.

The rework rate
is 2.5-3.0%.

The rework rate is
2.1-2.5%.

The rework rate is
<2.0%.

Results of EAB

The quality of

The quality of

The quality of

The quality of

assessments

engineering
products as
measured by the
EAB is greater
than 3.0.

engineering
products as
measured by the
EAB is 3.0 or
less.

engineering products
as measured by the
EAB is 2.0 or less.

engineering products as
measured by the EAB
is 1.0 or less.

Red and Yellow
windows in
training

There are more
than 19 yellow or
red windows in
training. (Less
than 70%).

There are 13-19
yellow or red
windows in
training. (7080%).

There are 6-13 yellow
or red windows in
training. (80-90%).

There are less than 6
yellow or red windows
in training. (90% or
better).

Radiation
Protection
events

There are more
than 3 radiation
protection events
per quarter.

There are 1-3
radiation
protection events
per quarter.

There is 1 radiation
protection event per
quarter.

There are no radiation
protection events per
quarter.

Chemistry
Performance
Index

The index is
greater than
1.036.

The index is
equal to or less
than 1.036.

The index is equal to
or less than 1.004.

The index is equal to or
less than 1.000.

ATTRIBUTE
Ownership for
Excellence
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INDIVIDUALS' COMMITMENT AREA
CRITERIA RELATED TO NUCLEAR PROFESSIONALISM (continued)
Persistence and urgency in identification and resolution of problems is prevalent
Procedure
compliance

Management
observations and
NQA field
observations show
that most
individuals are not
complying with
procedures.

Management
observations and
NQA field
observations
show that most
individuals are
complying with
procedures.

Management
observations and
NQA field
observations show
that a large majority
of individuals are
complying with
procedures.

Management
observations and NQA
field observations show
that individuals in
general are complying
with procedures.

Personal
initiative

Few employees
routinely express
why work can't be
done or improved.

Employees work
hard to do what's
expected.

Employees do what it
takes to get the job
done.

Employees at all levels
take personal initiative
to invent methods to
achieve higher quality
and greater efficiency.

Ownership

Employees don't
follow through on
assigned
commitments and
seldom volunteer
for ownership.

Employees are
inconsistent in
following through
to meet quality
and timing of
assigned
commitments.

Employees follow
through and do what
is asked of them and
do what is defined
within their job
description.

Most employees
regularly volunteer to
ownAead project,
develop plans,
coordinate efforts and
see work through to
completion.

..
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INDIVIDUALS' COMMITMENT AREA
CRITERIA RELATED TO NUCLEAR PROFESSIONALISM (continued)
Persistence in identification and resolution of problems is prevalent
CRITERIA RELATED TO THE CORRECTIVE ACTION PROGRAM

ATTRIBUTE

RED

YELLOW

WHITE

GREEN

Implementation of
the CAP
improvements
designated for
restart is started
but none are
completed.

Implementation of
the CAP
improvements for
restart is completed
but the associated
training is not
completed.

The CAP improvements
designated for restart
are completed and
associated training is
completed.

Root cause
The root cause
evaluation quality evaluation
approval rate as
determined by
the CARB is less
than 50%.

The root cause
evaluation
approval rate as
determined by the
CARB is between
50-74%.

The root cause
evaluation approval
rate as determined
by the CARB is
between 75-90%.

The root cause
evaluation approval rate
as determined by the
CARB is 90% or greater.

CR category
accuracy

The CR category
accuracy rate is
less than 70% or
greater.

The CR category
accuracy rate is
between 70-80%.

The CR category
accuracy rate is
between 80-90%.

The CR category
accuracy rate is 90% or
greater.

CR selfidentification rate

Less than 80% of 80% or more of
the CRs
the CRs originated
originated are
are self-identified.
self-identified.

90% or more of the
CRs originated are
self-identified.

95% or more of the CRs
originated are selfidentified.

Employee survey

Employee
surveys indicate
that more than
10 % of
individuals are
not willing to use
the CAP.

Employee surveys
indicate that
between 5-2% of
individuals are not
willing to use the
CAP.

Employee surveys
indicate that less than
2% of individuals are not
willing to use the CAP.

Implementation
of CAP
improvements

Implementation
of the CAP
improvements
designated for
restart has not
started.

Employee surveys
indicate that
between 10-5% of
individuals are not
willing to use the
CAP.
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INDIVIDUALS' COMMITMENT AREA
CRITERIA RELATED TO NUCLEAR PROFESSIONALISM (continued)
Persistence in identification and resolution of problems is prevalent
CRITERIA RELATED TO THE CORRECTIVE ACTION PROGRAM
NQA interviews

NQA interviews
indicate that
more than 10%
of individuals are
not willing to use
the CAP.

NQA interviews
indicate that
between 10-5% of
individuals are not
willing to use the
CAP.

Timeliness of
Less than 50% of Between 50-74%
corrective actions corrective actions of corrective
are completed on
schedule without
extensions.

actions are
completed on
schedule without
extensions.

...

NQA interviews
indicate that between 5-2% of individuals are
not willing to use the
CAP.

NQA interviews
indicate that less than
2 % of individuals are
not willing to use the
CAP.

Between 75-89%of
corrective actions are
completed on
schedule without
extensions.

More than 90% of
corrective actions are
completed on
schedule without
extensions.

_
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PROPOSED AGENDA
ACRS WORKSHOP, June 12,2003
COLLECTIVE UNDERSTANDING OF SAFETY CULTURE

(PANEL A)

I

Introductory Statement - ACRS (G. Apostolakis)

8:35- 8:40 a.m.

11

Director, NRCi RES (A. Thadani)

8:40- 9:00 a.m.

III

Nuclear Energy Institute (Charles Dugger)

9:00- 9:30 a.m.

IV

Nuclear Energy Agency (Thomas Murley)

9:30- 10:00 a.m.

m BREAK~*

10:00- 10:15 a.m.

V

Howard Whitcomb, III

10:15-10:45 a.m.

VI

David Collins (Engineering Analyst)

10:45- 11:15 a.m.

VII

Millstone (Alan Price/Dominion)

11:15- 11:45 a.m.

VIII

Discussion and Conclusions

11:45- 12:45 p.m.

**LUNCH**

12:45- 1:45 p.m.

ATTRIBUTES OF SAFETY CULTURE (PANEL B)
IX

Introductory Statement- ACRS (G. Apostolakis)

1:45- 1:50 p.m.

X

NRC Staff - Overview & Status (D. Trimble)

1:50- 2:20 p.m.

Xi

Institute of Nuclear Power Operations (George Felgate)

2:20- 2:50 p.m.

XII

Davis Besse (First Energy Nuclear Operating Co./
FENOC- Lew Meyers)

2:50- 3:20 p.m.

*BREAK*

3:20- 3:30 p.m.
3:30- 4:00 p.m.

XIII

0350 Panel (Jack Grobe)

XIV

Fermi (William O'Connor)

4:00- 4:30 p.m.

XV

Human Performance Analysis, Corp. ( Sonja Haber)

4:30- 5:00 p.m.

XVI

Discussion and Conclusions

5:00- 6:00 p.m.

.

"Each presenter Is allowed 20 minutes for presentation and the remaining 10 minutes Is
reserved for discussion.
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Safety Cu tu re
Chuck Dugger
Vice President, Nuclear Operations
Nuclear Energy Institute
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Overview
* Safety Culture starts at the very top of an
organization

* Safety Culture is a continuous challenge
* Understanding Safety Culture requires a
global look at an organization
* Overall, the nuclear industry has done an
excellent job of working on and improving
Safety Culture
2

(

(

(

Overview
* There is a place for regulation with in the
broad concept of Safety Culture
* We should not attempt to regulate actual
Safety Culture

3

((

C(

Start at the Top
* Safety must lead all other goals and
objectives
* The values of an organization establish
the basis for their Safety Culture

4

(

(

C

Values
*
*
*
*
*
*
*

Operate the plant safely
Maintain equipment in top working order
Find problems and fix them once
Recognize employee efforts
Be self critical
Communicate effectively
Foster professionalism
5

(

(

(

Understanding Safety Culture
The Global Look
*
*
*
*
*

Communications
Alignment
Self-assessment and Benchmarking
Human Performance
Industrial Safety

* Training

6

(

(C

(

Communications
* Access to senior management
* Drilling into the organization
* Providing multi-forums for discussion
* Building relationships
* Management presence
* Employee concerns

7

(

C

(

Alignment
l Clay layers
* What should people understand?
* Shared vision and goals

8

(

C

(

Self-assessment and
Benchmarking
*
*
*
*

Assessing against the best
Best practices
Change management
Staying current as the industry grows

9

(

(

(

Human Performance
* The second great step in plant
improvements
* Where does it start?
* How do you know when you are getting it
right?

10

(
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(

Industrial Safety
* Much of our safety culture started here
* A good indicator of other things

11

(
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C

raining
*
*
*
*

This is where it all starts
Behaviors in training
Expectations and standards
Carry the training forward

12

(

C

(

Safety Culture the Continuous
Challenge
*
*
*
*
*
*

Safety Culture is an amorphous concept
Change must be managed
Constant pressure
Sensitive to change
Sensitive to culture
Sensitive to unions

13

(

(

(

Working on and Improving Safety
Culture
* How does an organization measure Safety
Culture?
* Plant performance indicators
* Corrective action categories
* Human performance indicators
* Su rveys
* External looks
14

(

(

(

Regulation is Already There
*
*
*
*
*

The baseline inspections
Reactor oversight process
Review of performance indicators
Management visits
Inspector observations

15

*(

(

(*

No New Rulemaking
* Focus on the results
* Review root causes
* Over regulation can undermine good
management practices
* Objectivity is not possible
* Potentially leads to a minimum standard

16

-

(

C

.,

fety

nel

e *

Uy

Safeg-

nittee
ety Culture

Asho
rect
Research
Office of Nucl
mmission
Nuclear Regulatdi
June 12, 2003

C

(

I

J1

* Pol

.

Cuti

ound

of 0

. SRM/SECY
S.,

1989

r

(

(,

ty Culm

.

0~~~~

g

organizX
an overri
the attenti

.

-i

't
byi

elant SR
ificanc

c

C

C

"1

Cu

* RES O
1990s)

JF

* Example Rej8)
-

-

PNL - "Organi ffor
Nuclear Power PlI
BNL - "Influence of
Reliability," NUREG/C1R

Utilites

1

C-93
aEElaacto

formance

r

C~~~~~~C

(

S.- -- ,¢

I

Culture

/

vice

- OECD/NE"
-

Reports

-

SEGHOF

- Technical Conferenci

1 Activities

C

C

r
.0, "'WOO.
loselto%L

I
w-

w

ulture

I1Activities

-

36
Safety Cu

mC

* Swec
rsœ

i._ I1

tN

1P

_

n1
,L.LI

* France
SCWE
* Finland - Safety
Regulations
* Spain - Conducts '

Ir

LAA IiA.

1

Ia

I

din

.1

if"i\O~pelayis
e

»> Mainageenan

d(6%

(

C

C
L

zn Events

ety Cult

rI
N

-2

0

Manage

* Bruns
Experience

- Operatio

th S

stem Out of T

* Tepco
- Systematic Failu

u

s

* Dampierre
- Procedures Not Strictly
- Operators Did Not Exhibit

* Paks
-t
- Exaggerated Self-Confidence in T
- Overwhelming Enforcement in the Inerest of Production

r

C

C

k

Cultui

-UC
o%
*

IProf3

Co

- CyiicaIP
- Numerousrus

i

* Millstone
Scwe
- Lack of Trust in Ma
-

g

* Davis-Besse
- Safety Culture Identified

ic Events

C

*C

Staff Is Assessing Poten

UNITED STATES

NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D.C. 205554001

May 19, 2003
SCHEDULE AND OUTLINE FOR DISCUSSION
603d ACRS MEETING
JUNE 12-13, 2003

THURSDAY. JUNE 12. 2003. CONFERENCE ROOM 2B3. TWO WHITE FLINT NORTH.
ROCKVILLE. MARYLAND

1)

8:30 - 8:35 A.M.

ODening Remarks by the ACRS Chairman (Open)
1.1)
1.2)

2)

8:35 - 6:00 P.M.

Opening Statement (MVBIJTUSD)
Items of current interest (MVB/SD)

WORKSHOP ON SAFETY CULTURE (Open) (GEA/MWVMME)
2.1)
2.2)

8:35 - 8:45 A.M. - Introductory Statement - Remarks by the
Subcommittee Chairman regarding the scope, outline, and
anticipated outcome of the Workshop.
8:45 - 12:45 P.M. [10:00-10:16 A.M. BREAK] - Panel A -

Collective Understandina of Safety Culture (Open)
Presentations by and discussions with representatives of the
NRC staff, nuclear industry, private consultants, and public
regarding collective understanding of safety culture.
12:45 - 1:45 P.M.

*LUNCH**
2.3)

2.4)

1:45 - 5:00 P.M. [3:20-3:35 P.M. BREAK] - Panel B Attributes of Safety Culture (Open)
Presentations by and discussions with representatives of the
NRC staff, nuclear industry, private consultants, and public
regarding attributes of safety culture.
5:00 - 6:00 P.M. - Conclusions and Outcome of the Workshoo
(Open) - Discussion of conclusions resulting from the
Workshop.

FRIDAY. JUNE 13. 2003, CONFERENCE ROOM 2B3. TWO WHITE FLINT NORTH.

ROCKVILLE. MARYLAND
3)

8:30 - 8:35 A.M.

Opening Remarks by the ACRS Chairman (Open) (MVBIJTLSD)

4)

8:35- 10:00 A.M.

Update to Generic License Renewal Guidance Documents (Open)
(GML/MVBISD)
4.1) Remarks by the Subcommittee Chairman
4.2) Briefing by and discussions with representatives of the NRC
staff regarding potential improvements to license renewal
guidance documents (Generic Aging Lessons Leamed
Report; Regulatory Guide 1.188, Standard Format and
Content for Applications to Renew Nuclear Power Plant
Operating Licenses; Standard Review Plan for Review of
License Renewal Applications; and NEI 95-10, Industry
Guideline for Implementing the Requirements of 10 CFR
Part 54).

2
Representatives of the nuclear industry may provide their views, as
appropriate.
5)

10:00 - 10:30 A.M.

Subcommittee Report on the Fort Calhoun License Renewal
Apolication (Open) (MVBIGMLIRC)
Report by the Subcommittee Chairman regarding the Subcommittee's
review of the license renewal application for the Fort Calhoun Station
Unit I and the associated NRC staffs Safety Evaluation Report.

10:30 - 10:45 A.M.

***BREAK***

10:45- 11:45A.M.

Proposed Strategv for Preparing the 2004 ACRS Report on the NRC
Safety Research Program (Open) (DAPJRPSIHSN)
Report by the Chairman of the Safety Research Program
Subcommiffee regarding a proposed strategy for preparing the 2004
ACRS report on the NRC Safety Research Program.

11:45 - 12:45 P.M.

***LUNCH

7)

12:45-1:45 P.M.

Future ACRS Activities/Report of the Planning and Procedures
Subcommittee (Open) (MVBIJTISD)
7.1)
Discussion of the recommendations of the Planning and
Procedures Subcommittee regarding items proposed for
consideration by the full Committee during future ACRS
meetings.
7.2)
Report of the Planning and Procedures Subcommittee on
matters related to the conduct of ACRS business, including
anticipated workload and member assignments.

8)

1:45 - 2:00 P.M.

Reconciliation of ACRS Comments and Recommendations (Open)
(MVB, et al./SD, et al.)
Discussion of the responses from the NRC Executive Director for
Operations to comments and recommendations included in recent
ACRS reports and letters.

2:00 - 2:15 P.M.

***BREAK***

9)

2:15 - 6:30 P.M.

Preparation of ACRS Reports (Open)
Discussion of the proposed ACRS reports on:
9.1) Safety Culture Report (GEAIMWW)
9.2)
Update to Generic License Renewal Guidance Documents
(GMLIMVBISD)
9.3) Safeguards and Securty (Closed) (GEAIRPS). This session
will be held In Room T48E8.

10)

6:30 - 7:00 P.M.

Miscellaneous (Open) (MVB/JTL)
Discussion of matters related to the conduct of Committee
activities and mafters and specific issues that were not
completed during previous meetings, as ime and availability
of information permit.

6)

3
NOTE:
*

Presentation time should not exceed 60 percent of the total time allocated for a
specific Item. The remaining 60 percent of the time is reserved for discussion.

*

Thirty-Five (35) copies of the presentation materials should be provided to the ACRS.
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Managing Safety Culture

II

Dave Collins
Engineering Analyst
June 2003
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V
Why Manage SC?

INPO 02-005 Analysis of 20 SOE's

Root Cause for 70% of the most
significant operating events:
* insufficient appreciation of risks
* insufficient questioning attitude toward these risks.
• non-conservative approach toward reactor safety.

Safety Culture Management

(

(

(

Key Concept I

To manage something you have to
be able to measure it.
To measure something you have to
be able to define it.
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!Defining Safety Culture
I

Former NRC Chair Richard Meserve
2002 INPO CEO Conference:
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"The term safety culture has not
been crisply defined... given that
the concept is not crisply defined,
it is not surprising that neither
e|
the NRC nor other organizations
have found an unambiguous way
to measure it."
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«Topics: Safety CI ure
* Defining
* Creating
m Destroying
m Measuring
* Managing
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Defining Safety
I

Ethics is caring about people
Safety is caring that no physical
harm comes to people
So Safety is a type of Ethical Behavior
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Defining Culture

The Simplest Definition Of Culture:
"The Way We Do Things
Around Here"
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3What Creates

ulure?
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MIT Professor Dr. Edgar
Schein:
I... one could argue that the
only thing of real
importance that leaders do
is to create and manage
culture..."
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Creating Org Safety Culture
{

Leadership attitude of

E~xpectations

Behaviors

ethical management
* Reinforce clear expectations
for ethical behaviors within
the org
• Demonstrate ethical

Human

Safety
Culture

_

Org

Performance

behavior themselves

iulur
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Concept 2

A New Definition for Safety Culture:
A leadership attitude that ensures a
hazardous technology is managed
ethically so individuals and the
environment are not harmed
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SSafety Culture Champion
Dr. Jonathan Wert, President
Management Diagnostics Inc,
Consultant to the Nuclear
"There must be a champion
for Nuclear Safety Culture.
The CNO or President should
be that champion. Leadership
drives the culture."

MDI-WERT.COM
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Determinants of a Healthy NSC
U

"

Trust

Dominion
Itall starts here:

*
*
m
m
*

Doing The Right Thing
Millstone Recovery
John Carroll MIT
Rickover's "saydo":
Dominion Reactor Head
Replacements
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Determinants of a Healthy NSC
Commitment to
Excellence
* Rickover's "rising
standards of
excellence"
* INPO's "excellence in
human performance
* Olivier's "best of the
best" program
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of a Healthy NSC
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Dom inio n
Itall starts here:

Care and Concern
Herb Kelleher, CEO SWAirlines

* "Take care of the employees, and they
will take care of the company"
* Millstone Lee Olivier
* Dominion's work life balance,
Thomas Capps, James O'Hanlon,
Alan Price
Safety Culture Management
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Key Concept 3
Determinants
The determinants of a safety culture are
the Leadership demonstrated ethical
attitudes (behaviors) of:
• Trust
* Commitment to Excellence
* Care
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The Need for Adaptive Cultures

An adaptive culture is one that maintains a
proper safety focus as production becomes
more and more lean
Strategic Management Textbook by Thompson
and Strickland:
"The outstanding trait of an adaptive culture is
that top leadership demonstrates genuine care
for the well-being of all key constituencies"
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Key Concept 4
Adaptive Cultures
Deregulation and the resulting
competitive forces have created a
need in our industry for adaptive
cultures
The most important determinant of an
adaptive culture is having top
leadership that demonstrates genuine
care for the well-being of all key
constituencies
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What Destroys Safety Culture
I

7/02 John Beck's final Safety Culture comments
to Millstone leadership:
"Never forget that previous management failed so
miserably, not because they were not intelligent
and not because they did not understand clearly
what successful economics looked like in a
competitive environment.
They failed because they were arrogant,
dismissive and refused to listen to the issues and
concerns of the people who make this place run."
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£1,What Destroys Safety Culture
NU CNO
* We can no longer afford to be a Cadillac, we must become
more like a Chevy (commitment to excellence)
* If it is not absolutely necessary to do something, it is necessary
to not do it (commitment to excellence)
* We have to do things differently now to be competitive. If you
don't like it, there are 100 people right outside that door waiting
to take your place (care and concern)
• Employee responded: "what about company loyalty to
employees?"

* CNO: if you want loyalty, I suggest you get a dog." (trust, care)

* NU Board of trustees:
* "we never saw the 14 different reports on the pervasive shoot
the messenger attitude within the nuclear org (lack of care or lack of culture metrics?)
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What Destroys Safety Culture
* DB Root Cause Analysis Report:
* "Operators believed the keys to the plant had been taken
away from them" (trust, care, commitment to excellence)
* "Management behavior demonstrated an active disregard
for the authorities and responsibilities of licensed personnel"
(trust, care)

* INPO Findings
* Weaknesses in boric acid control program (trust,
excellence)
* General decline in plant performance and Considerable
pushback from the plant staff (trust, excellence)

-

FENOC CEO Peter Berg
* "Indications were that DB was a strong performing
plant...capacity factor of 99.7% in 2001 ... 500 day run...5.5
million hours no lost-time accident.. .that didn't raise any red
flags with us, would it with you?" (lack of care - or lack of
culture metrics?)

Safety Culture Management

(

(

Measuring Safety Culture

Metrics: how do you measure
this stuff?
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What to Measure
Leadership Skills
INPO SOER on Davis Besse:
* Assess that your organization has the
leadership skills to maintain the proper focus
on safety
* Identify long term unexplained abnormal
conditions
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Measuring Leadership Skills

Lou Holtz:
"If you want to know if you have a
good leader, you need to ask three
questions:
*Can I trust you?
*Are you committed to excellence?
,*Do you care about me?"
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Measuring Leadership Skills

Determinants

Resultants

-
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Measuring Leadership Skills
John Sorensen, author of NUREG 1756 "Safety
Culture - A Survey of the State of the Art"
David I think the idea of using leadership culture as a
surrogate for safety culture is a good one. I think
there is a reasonable chance that management
could accept the kind of measurement you are
proposing. The importance of suitable metrics
shouldn't be underestimated. You have laid out a
very promising approach. I think it has a good
chance of advancing the "state-of-the-art".
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Measure the Determinants to Manage
I

Determinants

Diet
Exercise

_*

LeadershipOrCute

Behavior

.i

-*

Resultants

-*

Weight
Body Fat
BP

OgCltr
HP

Atitudes
Safety Culture Management

3Key Concept 5
Managing Culture
HP and Org Culture behaviors are the
resultants of the safety culture.
To manage Safety Culture it is
Leadership Behaviors, the
determinants, that need to be
measured and controlled.
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Listening to the Worker
INPO HP Fundamentals:
* The worker is the best source of
information about the weakness of
the organization.
* Finding and eliminating LOWs
improves dramatically when worker
feedback and communication are
encouraged.
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Institutionalize Dialogs
Dr. John Carroll of MIT
Institutionalize surveys and
dialogs with workers
* Establish criteria for culture
performance
The survey itself is almost
irrelevant, it's the conversations
around the survey and the
actions based on those
conversations that are important
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y Concept 6

The Key To Effective
Safety Culture Assessment:
Institutionalizing Dialogs With Workers
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Methods for Measuring
INPO:
Develop approaches for institutionalizing
worker feedback
Plant - Institutionalize Surveys and Dialogs with
Workers
* Identify leadership behavior
. Identify long-standing LOWs
* Identify constraints
* Identify attitudes
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Methods for Managing
INPO
m Promote HP Leadership and Org training
* Promote training above CNO level

Plant
. Improve Leadership Behavior
a Improve CAP
. Improve resources

NRC
* Monitor Leadership Behavior
* Monitor risk of LOWs
* Use ROP Pl's
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for Oversight: ROP

ROP Oversight
July 9, 2001 ACRS ROP meeting,
Mr. Johnson of ROP:
The problem was

..

we

predicated, about 15 out of the
last 4 of them, you know, we
over-predict.
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M(Athods for Oversight: ROP
Perform objective, risk-based safety
culture assessments:
*

Plot LOW Risk (quantity, significance, time)
for all U.S. plants on a normal distribution
* Upper tail is Resource problems
* Lower tail is Reporting problems
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Concept 7

Creating an objective / risk-based
management method for SC requires
developing a baseline, which
requires analyzing LOW data from
U.S. plants.
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Su mary of Key Concepts
*
*

*
*

To manage something you have to be able
to measure it. To measure something you
have to be able to define it.
Safety Culture is a leadership attitude that
ensures a hazardous technology is
managed ethically, so that individuals and
the environment are not harmed
Deregulation and competition has created a
need in our industry for adaptive cultures
The determinants of safety culture are the
ethical attitudes of Trust, Care and
Commitment to Excellence
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Summary of Key Concepts
I
*

HP and Org Culture behaviors are the
resultants of the safety culture. To manage
Safety Culture, it is Leadership Behavior that
must be measured and controlled.

*

The key to effective safety culture
assessment is the institutionalization of
regular dialogs with workers

* - Creating an objective I risk-based
management method for SC requires
developing a baseline of LOW data from U.S.
plants,
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Conclusion
I
• Plants need INPO and the NRC to do better SC,
CAP assessments
* DB SC is probably no worse than many other
plants out there
* Everyone who manages nuclear should be
trained in SC (fostering and assessment)
especially above the CNO level
* SC and CAP assessments affect:
* Availability of plant resources
* SOE risk
* Quality of work life
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ACRS Safety Culture Comments
5102 ACRS Meeting
MR. ROSEN: I don't want to be here three years from now with another
plant, XYZ plant, that's had a serious incident, maybe even an accident,
whose root cause was the same kind of safety culture deficiencies that
happened at Davis-Besse.
MR. APOSTOLAKIS: Yes, of course.
MR. ROSEN: And that we didn't do something different. That we just saw
Davis-Besse, knew what the root cause was and safety culture and
said "Okay, we'll just keep doing the same regulatory stuff we have
now."

CHAIRMAN BONACA: Exactly. Exactly.
MR. ROSEN: Because what that is is an embodiment of the commonest
definition of insanity, right? Doing the same thing over and over and
expecting different results.
MR. APOSTOLAKIS: I'm with you. I'm with you.
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Supplementary info follows
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DB - What INPO Knew

*

INPO knew of weaknesses in Davis-Besse's boric acid control
program, and about a history of industry events dealing with
boric acid corrosion of carbon steel dating back many years, but
did not know about or suspect the extent of damage to the
reactor vessel head.
* INPO knew of technical and organizational factors that DavisBesse had experienced over time that ultimately contributed to
the event, but did not assemble the pieces into a whole picture.
* INPO knew about a general decline in plant performance based
on plant assessments, and that there had been considerable
pushback from the plant staff on evaluation issues. However,
INPO did not conclude that there was a degradation in safety
culture at the plant.
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What INPO is Planning
I

* A case study of the Davis-Besse event, with
emphasis on management and leadership

issues.
* Emphasis on the term "safety culture," not in
terms of "good" or "bad," but a healthy
discussion of the broad continuum between
these extremes.
* Changes in a number of processes, such as
more extensive outage observations and
plant walk-downs, better follow-up of longstanding issues and a more focused look at
how plants use operating experience.
Safety Culture Management
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Culture Comments
I

6/02
Millstone Senior Resident NRC
Inspector Tony Cerni:
'Nothing was ever put in place after
recovery to prevent what occurred
here in 1996 from happening again
either at Millstone or somewhere
else in the industry"
Safety Culture Management
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Culture Comments
July 9, 2001I ACRS rreet i ng, di scussi ng
SC and the RCP
M/R ROSEN:
.a pl ant t hat has a good
saf et y cul t ur e, in ny vi ew, can got o
peopl e i n t he pi ant and they
under st and Iw at ' s i por t ant about
what cont r ol s r isk at t he pl ant , and
what they do i n thei r j obs that
ef f ect s r i sk. And that' s another b
pi ece of the saf et y cul t ur e, you know,
that you don' t neasure now and I
t hi nk needs t o be t hought about. You
t al ked about cor r ect i ve act i on
prograrrs and thi nki ng about corm ng up
w t h appr opr i ate gui dance for them
V%l I , I thi nk that exi sts.
I thi nk
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|k,Cuture Comments
* Mike Seliman, president and CEO of Nuclear
Management Company, on the CEO's role in
building a strong safety culture in a multiple
plant environment:
* "If you leave operators in the control room
with poor procedures and an incentive plan
focused on earnings per share and budget
reduction, the next time you say 'safety first,'
operators are going to think it's just a act."
Safety Culture Management
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Culture Comments
7/02 John Beck's final Safety Culture comments to
Millstone leadership:
Never forget that previous management failed so
miserably, not because they were not intelligent
and not because they did not understand clearly
what successful economics looked like in a
competitive environment.
They failed because they were arrogant, dismissive
and refused to listen to the issues and concerns
of the people who make this place run."
Safety Culture Management
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Culture Comments
I

Oliver Kingsley, president and chief executive
officer, Exelon Generation:
Safety is a result of fundamentals that are
always followed no matter what the situation
is. It's a culture of high standards, high
expectations and sound fundamentals that
are well executed."
(EXCELLENCE)

Safety Culture Management

Culture Comments
Steven Covey
Princi pIe-Centered
Leadership
Trust:
Most of us work and live in environments
that are rather hostile to the development
of conscience. I've heard executives say
that they can't win this battle of conscience
because expediencies require lies, coverups, deceit or game playing. That's just part
of the job, they say. I disagree. I think such
rationalization undermines trust within
their cultures.
Safety Culture Management
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Culture Comments
I

Steven Covey
Principle-Centered

Leadership
Arrogance:
"With the humility that comes from being
principle-centered, we can better learn from
the past, have hope for the future, and act
with confidence, not arrogance, in the present.
Arrogance is the lack of self-awareness;
blindness; an illusion; a false form of selfconfidence; and a false sense that we're
somehow above the laws of life. Real
confidence is anchored in a quiet assurance
that if we act based on principles, we will
produce quality-of-life results.""
Safety Culture Management
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Endorsements
David I think the idea of using leadership culture as a
surrogate for safety culture is a good one. I think
there is a reasonable chance that management could
accept the kind of measurement you are proposing.
The importance of suitable metrics shouldn't be
underestimated. You have laid out a very promising
approach. I think it has a good chance of advancing
the "state-of-the-art".
John Sorensen, author of NUREG 1756 "Safety Culture
- A Survey of the State of the Art"
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Endorsements
June 1999
David I resonate with your formulation of trust as both "trust
in their values" and "trust in their competence", i.e.,
trust that they care ... trust that they will act effectively
and consistently with these values to get things done.
I hope they elevate SCWE and leadership to where
there can be regular assessments and reflective
conversations around those assessments.
Dr. John Carroll, Professor of Behavioral and Policy
Sciences, MIT Sloan School of Management
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Endorsements
August 2002
Dave,
Very good stuff. Your tool, used intelligently,
could be of benefit to management if they
chose to take advantage of it. If nothing more,
it would reinforce the already existing
knowledge of where the "hot spots" were and
why.
John Beck, President Little Harbor Consulting,
Safety Culture Consultant for Millstone
Recovery
Safety Culture Management
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Hi Dave,
I'm impressed with your work - it's well
thought out and has a fair amount upside
benefit if it can be implemented.
Dr. Michael Quinn, Nuclear Culture Consultant,
Head of the Employee Task Force Study of the
Millstone culture
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Endorsements
David,
I consider you to be much more qualified than
any of the academicians, psychologists or
navy nukes that I know or have read about.
You have actual experience with nuclear
safety culture where the "rubber hits the
road"......ground zero on the firing lines.
Dr. Jonathan Wert
Management Diagnostics Inc.
Management and Culture Consultant for the
Industry
Safety Culture Management
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Endorsements
Dave
I welcome your survey being performed in the
Oversight Department. I would like to see the
survey administered across the Millstone site.
I feel it would provide useful data to assist
Oversight in performing it's SCWE monitoring
function.
Paul Parulis, Manager of Millstone Oversight
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Endorsements
aMay 2003 Letter from Paul Blanch, Nuclear
Safety Consultant, to the NRC
Commissioners:
There is a state of the art risk-based safety
culture measurement method that has been
developed by a technical specialist at
Millstone. This person has studied the various
culture measurement methods applied at
Millstone post recovery. Working with
unpublished MIT studies of nuclear plant
culture, and various culture experts, this
person has developed what may be an
optimal tool for culture measurement.
Safety Culture Management
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Endorsements
I

David:
I don't at all mind your using our experience at
Millstone as a model of how to successfully make
change. And as you have indicated in your e-mail ....
in any business, let alone nuclear. You can treat
people with a deep rooted respect and care and still
make the hard business decisions...it's how it's
communicated, it's the level of trust in the
organization etc. Really centering around the three
questions you quote (trust, commitment to excellence,
does the boss care about me). Again, your paper was
extremely thoughfful and well written. Good luck with
it.
Leon Olivier Millstone Plant Manager during recovery,
current president of CL&P
Safety Culture Management
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ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
JUNE 12, 2003
ROCKVILLE, MD

SPECIFIC HISTORY OF THE ISSUE
The concept that an "appropriate safety culture" is a
necessary ingredient for the safe operation of a nuclear facility
is not new. Safety culture and its contribution towards the
effective material condition management of nuclear plant equipment
has been known for over two decades. The Nuclear Regulatory
Commission (NRC), as well as the nuclear industry, have wrestled
with plant cultural issues since the Three Mile Island Accident in
1979. The discovery of the seriously corroded reactor vessel head
at the Davis-Besse Nuclear Plant in February 2002 is the most
recent reminder of the safety and economic consequence resulting
from a lack of genuine commitment to the safe operation of a
nuclear reactor. In this case, the irreparable damage to the
reactor vessel head was the result of a deliberate refusal to
perform routine inspection and maintenance on a critical reactor
pressure vessel component.
This is not the first time that the failure to perform
requisite maintenance on plant equipment has occurred at the Davis
Besse Nuclear Plant. The types of problems recently identified at
the Davis-Besse Nuclear Plant result from a lack of technical
competence and management integrity. The degraded reactor vessel
head is only a symptom of those problems.
Subsequent to the Loss of Main and Auxiliary Feedwater Event
at the Davis Besse Plant on June 9, 1985, the Nuclear Regulatory
Commission (NRC) promulgated its findings and conclusions as to
why the event occurred in NUREG-1154 (See also Harold Denton letter
to licensee dated August 14, 1985). The NRC's investigation
concluded that the underlying causes of this event were:
1.

The lack of attention to detail in the care of plant

equipment;
2.
A history of performing troubleshooting, maintenance
and testing of equipment, and of evaluating operating experience
relating to equipment in a superficial manner, and as a result, the
root causes of problems were not always found and corrected;
1

3.
The engineering design and analysis effort to
address equipment problems was frequently either not utilized or
was not effective; and
That equipment
4.
addressed and resolved.

problems

were

not

aggressively

In addition to the discovery of the irreparable damage to the
reactor vessel head last year, FirstEnergy has since identified a
significant number of additional plant component problems which
currently render their respective systems inoperable and unable to
assure adequate safety margins upon demand in the anticipated
accident scenarios. These recent discoveries signify that the
previously cited underlying causes surrounding the Loss of
Auxiliary Feedwater Event still exist at the Davis-Besse Nuclear
Plant.

SPECIFIC CHARACTERISTICS OF THE ISSUE

To illustrate the characteristics of an "appropriate safety
culture", consider the following:
Hypothesis #1:
An appropriate safety culture (mindset) mandates the
existence of a pro-active maintenance regimen for all plant
equipment (regardless of classification) thereby eliminating,
or at a minimum, reducing the number of premature or end-oflife component failures.
Corollary:
An appropriate safety culture does not exist in an
environment or climate where equipment is routinely neglected
and/or ignored prior to the anticipated failure.

Hypothesis #2:
An appropriate safety culture exits when
are confident that their concerns affecting the
condition of plant equipment will be expeditiously
and resolved to the satisfaction of all facets
2

employees
material
addressed
of plant

management.
Corollary:
An appropriate safety culture does not exist in an
environment or climate where equipment concerns are afforded
disproportionate consideration dependant upon the source of
the concern.

Hypothesis

t#3t

An appropriate safety culture exists when employees who
raise legitimate equipment concerns receive positive
recognition for raising the concerns from all facets of
plant management.

Corollary:
An appropriate safety culture does not exist in an
environment or climate where employees who raise legitimate
equipment concerns are disciplined for doing so, or are
otherwise intimated, harassed or ostracized by either
management or workplace peers.

Hypothesis #4:
An appropriate safety culture exists when equipment
issues are timely reviewed by all facets of plant management
before a final disposition is determined.
Corollary:
An appropriate safety culture does not exist in an
environment
or
climate
where
equipment
issues
are
dispositioned without obtaining the satisfaction and feedback
of the originator of the concern.

Hypothesis #5t
An appropriate safety culture exists when plant
economics, undoubtedly a factor to be considered, does not
3

indiscriminately interfere with a decision to perform
immediate corrective action to prevent equipment failure.

Corollary:
An appropriate safety culture does not exist where plant
equipment concerns are deferred indefinitely because of
"perceived" economic restraints.

SPECIFIC ANALYSIS OF THE ISSUE

With respect to why some nuclear facilities perform better
than others, Commissioner Zech of the NRC stated in the March/April
1988 issue of NUCLEAR INDUSTRY that:
" If there is one key, it is what I call leadership
involvement... leadership involvement with an emphasis on, and
real understanding of, quality. How far down the organization
does the chief executive officer look to find out why his
plant isn't operating as well as it should?.. .through the
operators, to the maintenance people, to the technicians.
is
Communications
is
so
important... Standardization
important, if this industry is going to survive in our
country."

The necessary ingredients
culture (mindset) include:
*
*
*
*
*

to achieve

a desirable

safety

Management Leadership
Personnel Integrity
Technical Competence
Personal Reliability
Two-Way Communications

Maintenance
Nuclear
President,
William
Kiesler,
Mr.
Integration Consultants Corporation (NuMIC Corp.) will more fully
develop these attributes in the discussion that follows.
4

ORGANIZATION HALF-LIFE
The Un-Monitored Disintegration in Reactor and Public Safety
INTRODUCTORY STATEMENT
Organization culture and its importance to reactor and public
safety is not a new topic or issue. Culture and its impact to the
effective material condition management of a nuclear plant have
been known for over two decades. To hold the license to a nuclear
power plant is to hold the public trust. As such, nuclear and
public safety is an integration of technical and moral requisites.
All personnel and administration at a nuclear plant exist for
one purpose. The purpose is to operate the facility within
and
in
structures,
systems
material
conditions
requisite
components. The technical complexity of a nuclear plant inherently
skews attention away from the human dimension that affects
equipment management. However, it is ethics, as much as physics,
that determine the margin-of-safety at a nuclear plant.
The hole in the reactor vessel head at the Davis-Besse Nuclear
Plant has now revealed beyond argument that culture is the dominant
influence in reactor safety. Reality is that culture can override
all engineered bases. Culture is not a "soft" issue regarding
reactor safety.

CULTURE. ORGANIZATION HALF-LIFE & RISK-BASED MAGEMENT
Culture is not a "soft" issue in reactor and public safety it is the most dominant factor. Just as radioactive material decays
to a lower energy, the same is true of organization personnel
behaviors. Organization half-life is a characteristic that becomes
visible when it is ignored. Organization half-life must be proactively managed to prevent material condition degradation if
actual reactor and public safety are to be achieved. The management
of organization half-life was first advanced by Mr. Ollie Bradham
at the V. C. Summer Nuclear Plant. Davis-Besse illustrates and
confirms that organization half-life is the disintegration factor
in reactor and public safety that is un-monitored.
The lack of safety culture at a nuclear plant does not mean
there is no culture. At Davis-Besse, the culture is one of systemic
refusal to perform requisite maintenance. Retrospective from today,
5

the Davis-Besse culture has sustained through three management
regimes. Approximately every eight (8) years since commencing
commercial operations, the Davis-Besse nuclear plant has yielded an
unacceptable equipment challenge to the nuclear plant's established
margin-of-safety. The common denominator in each of these eight ()
year half-life periods is the recurring failure of regulatory
oversight to recognize the degrading culture prior to the equipment
challenge of the margin-of safety. That regulatory failure is not
by complacency, nor laxity, nor nuance.
Davis-Besse has a distinctive organization half-life regarding
reactor and public safety that must not be ignored. As the nuclear
industry postured towards risk-based management, the culture at
Davis-Besse was inappropriately not factored. The culture at DavisBesse embracing superficial analysis and inspection as well as the
systematic refusal to perform maintenance has always been
incompatible with risk-based management strategies. The hole in the
reactor vessel head or something similar to it was inevitable and
the occurrence was anticipated, if not predicted, as early as 1988.
Since 1988, the nuclear industry has deviated from its ethical
foundations. Risk-based management is sound science, but risk-based
management requires a much higher degree of organization selfdiscipline than other more prescriptive strategies. The science of
risk-based management has truly been misapplied. Risk-based
management can stratify maintenance priority, however, risk-based
management cannot eliminate maintenance. This fallacy is being
articulated from the highest levels of the nuclear industry. This
is not some nuance in perception. The articulations are contrary to
nuclear industry experience.
The pinnacle nuclear events over the years show an interactive
failure between safety-related and non-safety-related equipment.
Nothing in a nuclear plant should be allowed to run to failure, not
even light bulbs. The hole in the reactor vessel head at DavisBesse is an indicator - not a statistical outlier.
The premise of operating some equipment by a run-to-failure
premise is unacceptable in lieu of pro-active maintenance. Where
there is a lack of safety culture, the run-to-failure mentality
infects the managing organization and impacts safety-related and
quality-related structures, systems and components. Erosion and
corrosion are known to be functions of how a nuclear plant is
managed. Just as the Davis-Besse reactor vessel head is being
destructively examined for the industry, the same level of
examination needs to be performed regarding the historical culture
of the licensee.
NuMIC's determinations are counter-intuitive as to how riskbased management strategies have been implemented to date. Material
condition control
is a by-product of organization culture
6

management moreso than simply systematic maintenance. While human
emotion cannot "will" a pressure vessel's integrity to retain
pressure, human emotion dictates human action. Degradation is a
continual time related process that challenges material condition.
Degradation always demands that humans perform some action(s) upon
the structures, systems and components in a timely manner. At a
nuclear plant the time constants in material condition degradation
are longer than inherent organization half-lives.
ATTRIBUTES OF EFFECTIVE SAFETY CULTURE

The attributes of an effective safety culture are identifiable
and quantifiable. Because human performance is the dominant
influence upon the material condition of a nuclear plant, there are
cause and effect scenarios between human behaviors and structures,
systems and components. The Nuclear Maintenance Integration
Consultants' efforts concluded that:
(1) Nuclear Safety Culture is an integration of high ethical
standards and technical competence (Figure 1).
*

Leadership actions promulgate ethical standards into
technical competence and organizational etiquette
(decorum).

*

Leadership philosophy and its beliefs (actions) are
the determinant of the resulting organization's
culture.

*

It is the personal integrity of executives in
leadership that governs a nuclear plant's material
condition over the life of the license.

*

Executives' actions demonstrate their core values
and they must communicate from the highest level
that "people drive programs and not that programs
drive people".

*

(2)

Leadership actions moreso than statements signal the
convictions that earn management respect.

Overall Margin-of-Safety is a combination of Personnel
Integrity and Equipment Material Condition (Figure 1).
*

Personnel
integrity
influences
the
material
condition. Material condition must never influence
personnel integrity. In an effective nuclear safety
7

culture, personnel reliability profile standards are
prevalent
throughout
the
licensee
at
all
organizational tiers.
(3) The organization recognizes that the degradation of
material condition is a function of wear, aging and
culture (Figure 2).
*

Degradation induces a dynamic into information
management, equipment management and productivity
management that is constantly changing throughout
the life of a nuclear plant.

(4) Pro-active material condition control is a strategic byproduct of four concurrent managements - information
management,
equipment
management,
organization
management, and productivity management. Organization
management is dominant;in the integration of information,
equipment and productivity (Figure 3).
(5) Operations, Maintenance and Engineering are enterprisewide, interrelated functions, not merely departments
(Figure 4).
*

Each function is a sub-culture that requires
obvious and continual executive leadership of
personnel and administration integration.

*

Organizational feedback from the lowest levels to
the executive level is requisite and must be
continuously sought and acted upon by senior
leadership through formal programmatic efforts.

*

that
organizational
Leadership
recognizes
communications from the bottom to the top is the
foundation of material condition management. Data in
and of itself is not information. The feedback from
Maintenance personnel (capital M) throughout the
licensee organization is the most critical feedback
in material condition management. Programmatic
architecture
and
procedures
for
systematic
maintenance alone do not inherently deliver
effective material condition management.

WHAT SHOULD THE ACRS RECONNEND TO THE COMISSION?
The linkage of organizational culture indicators to the plant
material condition indicators is necessary to assure continued
8

reactor and public safety. This linkage should be codified in law
similarly to the regulation of the Maintenance Rule. It has already
been demonstrated that not all licensees can perform meaningful
self assessment with appropriate resolution.
The industry is on the verge of introducing particulate
plutonium via Mixed-Oxide Fuel into material condition management
and maintenance practices at commercial nuclear power plants. An
unprecedented break from the traditional practices of the
Department of Energy at Defense Nuclear Facilities must occur. The
regulatory failures at Davis-Besse are directly relevant to this
issue. The superficial regulatory inspections which overlooked the
growth of a hole in the reactor vessel head also allowed
unacceptable radiological conditions to exist at Fernald (Ohio) and
Paduka (Kentucky). The Fernald and Paduka conditions must never
occur at a commercial facility with respect to particulate
plutonium. The fact remains that there has never been any long-term
operation of a facility (which handled particulate plutonium) that
did not allow the contamination to migrate beyond the facilities.
The ACRS is the only entity with vested interfaces to the
Nuclear Regulatory Commission, the Department of Energy, the
Department of Defense and the Defense Nuclear Facilities Safety
Board. The ACRS is the only body that is currently empowered to
lead an industry advance towards the establishment of a meaningful
nuclear safety culture within both the industry and the regulatory
agency with responsibility for the protection of the public. Two
efforts appear requisite.
(1) The ACRS should demand the research, development and
codification of standards (that are invoked by law)
which marry organization culture relative to nuclear
plant material condition.
Nuclear safety culture that delivers an actual
margin-of-safety
requires
a
more
advanced
integration of behavioral sciences with engineering
and physics than currently exists today. There is
evidence suggesting that the demise of the nuclear
industry from its early ethical foundations is at a
level of deterioration that is alarming.
(2) The ACRS should demand that a nuclear industry Code
of Ethics be created and formally promulgated
through training of all nuclear plant personnel
throughout the nation in an effort to begin
elevating personnel integrity and reliability.
The nuclear industry has drifted into an era where
the most critical aspects to nuclear safety from
organizational feedback regarding material condition
management are routinely thwarted as anti-company,
9

anti-industry and whistleblowing. This mentality has
permeated the ranks of the licensees and the
regulators alike to the point where reactor and
public safety are now being seriously challenged.

CONCLUSION
The leaders in the nuclear industry of just one generation
removed understood one thing profoundly. No one can make a nuclear
plant perform by rhetorical superlatives. Those who set the
industry
standards
understood
that
excellence
is
the
personification of ideals. Excellence was a single word integrity. The hole in the reactor vessel head at Davis-Besse has
illustrated that no amount of science or financial resources can
offset those original understandings that had originally garnered
the public's trust.
The challenge now before the ACRS is truly of national and
international dimension. It is not unprecedented. The culture
change that occurred at the Oconee Nuclear Station between 1974 and
1984 delivered Duke Power Company 'from-the brink of financial
default to becoming the first American nuclear plant at the top of
the world in performance. The Duke Power success was achieved from
its leadership and organization advancing technology to address
reality. It was not the application of technology to offset
leadership.
The Number One Canon of ASME International's Code of Ethics in
its Nuclear Codes and Standards policies and procedures clearly
states:
"Engineers shall hold paramount the public safety, health
and welfare."
The license of a nuclear plant is a contract with the public.
The license was issued upon a premise that the licensee continually
assure to the public that the material condition of structures,
systems and components conform with the design from, fit and
function.
Nuclear plants are not cars, nor trains, nor planes. The
decades-old comparisons for justifying nuclear safety are a
technological naivete now that we have experienced a through wall
breach of a reactor vessel head's pressure boundary. The staggering
energy contained in a nuclear plant core must never be
underestimated. This is the most pro-nuclear industry statement
that can be made in light of the past realities.
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The ASME Code of

thics states that "engineers" not "science"

shall hold paramount the public safety, health and welfare. Culture
j reactor and public safety. Culture is shaped exclusively by the
integrity of executive leadership. Excellence must be personified.
A senior executive at the Davis-Besse Nuclear Plant once made
the following statement regarding the Davis-Besse plant. He said,
"If my superior tells me that the wall is brown, why should I ask
the cleaning lady what color it is?" The answer is so simple. You
must ask her because she knows what color the wall is. To not ask
her can give executives "a hole in the head". This is not a
metaphor. It never was.
Thank you for the opportunity to appear before you today.

BACKGROUND OF WILLIAM N.

EISLER

Mr. Keisler began his career with the Duke Power Company at
the Oconee Nuclear Station in 1974. He began consulting in 1984.
His experience includes almost 20 years of ASME Nuclear Codes and
Standards activities in Section XI of the Boiler and Pressure

Vessel Code.
His Section XI activities include Repairs,
Replacements, Welding, Maintenance, Installation and Leak testing,
and Pressure Testing. He was the initial Chairman of the Working
Group on Replacements.

Between 1987 and 1991 Mr. Keisler conducted private research
and development in culture/material condition management.

Those

efforts included consulting with several nuclear industry
executives of national renown. Two of those individuals were Mr.
Ollie Bradham and Mr. Ed Smith. These two gentleman were central to
the Oconee Nuclear Station rise to excellence - Mr. Smith as Plant
Manager and Mr. Bradham as Superintendent - Maintenance. Mr.
Bradham eventually became Vice-President-Nuclear at the South
Carolina Electric & Gas owned V. C. Summer Nuclear Plant. Mr. Smith

additionally served on the Toledo Edison Company Nuclear Review
Board for the Davis-Besse Nuclear plant in 1987. Mr. Smith received
ASME's George Westinghouse Award for his contributions to the
industry in managing the Oconee's start-up and operation.
The Oconee Nuclear Station's Unit 2 was the first American
reactor to achieve a world endurance record run. In 1987, the
Oconee Nuclear Plant and the V. C. Summer Nuclear Plant were two of
only five nuclear plants in the nation to be rated as Category 1
Level of Excellence by INPO. Mr. Keisler also interfaced with

individuals at the Batelle Memorial Institute Human Affairs
Research Center (HARC) in Seattle, WA. Batelle HARC performed a
number of analyses for the Nuclear Regulatory Commission (NRC)
regarding the status of maintenance, the Maintenance Rule, and
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comparisons of the domestic nuclear industry internationally and
with other industries.
In 1987 Mr. Keisler established a unique company, Nuclear
Maintenance Integration Consultants Corporation (NuMIC Corp.), to
assemble strategic capabilities for material condition management
services within the nuclear industry. In the mid-1980's, Mr.

Keisler served as a senior consultant to the Assistant Plant
Manager-Maintenance at the Davis-Besse Nuclear Plant. In the fall
of 1986 at Davis-Besse, Mr. Keisler managed the shaft replacement
of the Reactor Coolant Pumps (RCPs) at Davis-Besse. That project
required the complex management of equipment (over 10,000
components and sub-components) and 150 craft personnel. The
cultural problems and their relationship to the plant's material
condition were observed by Mr. Keisler at that time, particularly
when compared against the leading plants in the nation. Mr. Keisler
documented his findings and observations pursuant to the
requirements of 10 CFR 50.54(f) in a specific 1987 PM Program
Assessment Report issued on June 20, 1988. One section in the
Report was entitled "Maintenance Human Factors".
The research and development by NuMIC from 1987 to 1991 is
unique and credible. It is unique in that it encapsulated direct

experience with nuclear facilities representing the complete
spectrum in performance. The ASME Section XI activities provided a
continuing opportunity to factor the national evolution of safetyrelated repairs, replacements, and modifications issues. Because
the Davis-Besse dilemma is at the center of global nuclear industry
matters, these research and development efforts regarding culture
and its relationship to material condition management offer
specific credibility in today's heightened awareness of the
significance of an "appropriate safety culture".
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FIGURE 1
NUCLEAR SAFETY CULTURE
The integration of moral and technical requisites.
(Behavioral Sciences + Physics & Engineering)
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FIGURE 2
NUCLEAR PLANT PHYSICAL INTEGRITY (MATERIAL CONDMON)
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FIGURE 3
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THE ROLE OF THE NUCLEAR
REGULATOR IN PROMOTING AND
EVALUATING SAFETY CULTURE

ACRS
June 12, 2003

(

(

IMPORTANCE OF SAFETY CULTURE TO
NUCLEAR SAFETY
WE NOW KNOW THAT A GOOD SAFETY CULTURE
IS ESSENTIAL FOR OVERALL NUCLEAR SAFETY
SAFETY CULTURE MUST PERMEATE ALL LEVELS
* CORPORATE MANAGEMENT
* PLANT MANAGEMENT
* OPERATING STAFF

(

(

(

ROLE AND ATTITUDE OF REGULATOR
THE OPERATOR HAS THE SOLE RESPONSIBILITY
FOR SAFELY OPERATING THE NUCLEAR POWER
PLANT
THE REGULATOR HAS THE RESPONSIBILITY FOR
INDEPENDENTLY ASSURING THAT NUCLEAR
PLANTS ARE OPERATED SAFELY
THE RELATIONSHIP BETWEEN REGULATOR AND
OPERATOR CAN INFLUENCE THE OPERATOR'S
SAFETY CULTURE EITHER POSITIVELY OR
NEGATIVELY

C

(

ROLE AND ATTITUDE OF REGULATOR
A REGULATORY BODY SHOULD SET A
GOOD EXAMPLE IN ITS OWN
PERFORMANCE
*TECHNICALLY COMPETENT
*SET HIGH SAFETY STANDARDS FOR ITSELF
*GOOD JUDGMENT IN REGULATORY DECISIONS
*DEAL WITH OPERATORS IN PROFESSIONAL
MANNER

(

(

(

SOME ATTRIBUTES OF A GOOD
REGULATORY SAFETY CULTURE
*A CLEAR ORGANIZATIONAL COMMITMENT TO PRIORITY OF
SAFETY MATTERS
*CLEAR LINES OF RESPONSIBILITY WITHIN THE REGULATORY BODY
*A PROGRAM OF INITIAL AND CONTINUING TRAINING TO MAINTAIN
REGULATORY STAFF COMPETENCE
*A PERSONAL COMMITMENT TO SAFETY FROM EVERY STAFF
MEMBER
*GOOD COMMUNICATION AND COORDINATION BETWEEN
ORGANIZATIONAL UNITS OF THE REGULATORY BODY
*CLEAR GUIDELINES FOR CONDUCTING SAFETY REVIEWS
*CLEAR REGULATORY ACCEPTANCE CRITERIA
*A COMMITMENT TO TIMELY REGULATORY DECISIONS, AND
*A COMMITMENT TO REGULATORY INTERVENTION THAT IS
PROPORTIONATE TO THE SAFETY CIRCUMSTANCES

(

REGULATORY EVALUATION MODEL

(

(

(

(

REGULATORY INTERVENTION TO LOOK FOR
DECLINING PERFORMANCE
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PERIODIC SAFETY ASSESSMENT
* OBSERVATIONS BY SITE INSPECTORS AND SPECIALIST
INSPECTORS
* REVIEWS BY REGULATORY SAFETY SPECIALISTS
* REVIEWS OF TRENDS IN EVENT REPORTS BY THE OPERATOR
* REVIEW OF THE EFFECTIVENESS OF OPERATOR'S CONTROLS TO
IDENTIFY, CORRECT AND PREVENT PROBLEMS
* REVIEW OF WORK BACKLOG AND DELAYS IN IMPLEMENTING
PRESCRIBED ACTIONS
* ASSESSMENT OF DAY-TO-DAY INCIDENTS

(

{

EARLY SIGNS OF DETERIORATING
PERFORMANCE
* OPERATIONS
* MAINTENANCE
* ENGINEERING DESIGN AND SAFETY ANALYSIS
* PLANT DOCUMENTATION
* RADIOLOGICAL CONTROLS
* OUTAGE ACTIVITIES
* EVENT ANALYSIS
* REGULATORY RELATIONS

C

(
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C

REGULATORY INTERVENTION TO LOOK FOR
WEAK SAFETY CULTURE

C

1~~

SIGNS OF WEAK SAFETY CULTURE
*
*
*
*
*
*
*

MANAGEMENT
PROGRAMS
SELF-ASSESSMENT
ACCOUNTABILITY
REGULATORY RELATIONS
ISOLATION
ATTITUDES

C

C

REGULATORY RESPONSE STRATEGIES
GRADUATED APPROACH OF ESCALATING
REGULATORY ATTENTION
*
*
*
*
*

SPECIAL SURVEILLANCE
MEETINGS WITH PLANT MANAGEMENT
MEETINGS WITH TOP CORPORATE MANAGEMENT
OFFICIAL CORRESPONDENCE
POSSIBLE ENFORCEMENT SANCTIONS

(

EARLY SIGNS OF DETERIORATING
SAFETY PERFORMANCE
Thomas E. Murley

ACRS
June 12, 2003
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DETERIORATING
PERFORMANCE
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SOME PRECIPITATING CAUSES
OF CHANGE
* NEW MANAGEMENT - INEFFECTIVE LEADERSHIP
*CHANGE IN MANAGEMENT PHILOSOPHY TO EMPHASIZE
INCREASED PRODUCTION AND LOWER COSTS
COMPLACENCY DEVELOPS OVER TIME

*KNOWLEDGE AND SKILLS OF "NUCLEAR PIONEERS"
IS NOT PASSED ON VIA PROCEDURES TO NEXT
GENERATION
MASKING
^AGING EQUIPMENT PROBLEMS OVERCOME THE
EFFECTS OF HIGH PLANT CAPACITY FACTORS

(

(

EARLY SIGNS OF ACTUAL
DETERIORATING PERFORMANCE
OPERATIONS
OPERATOR ERRORS DUE TO INATTENTION TO DETAILS
VALVE ALIGNMENT ERRORS
MISALIGNMENT OF ELECTRICAL AND MECHANICAL SYSTEMS
ERRORS IN CONTROL ROD MANIPULATIONS
OPERATOR ERRORS DUE TO TRAINING INADEQUACY
FAILURE TO PERFORM EQUIPMENT CHECKS AND SURVEILLANCES
FAILURE TO FOLLOW OPERATING PROCEDURES
DECISION-MAKING DOMINATED BY CONCERN FOR PRODUCTION
LARGE NUMBER OF EMPLOYEE GRIEVANCES
PLANT RESTART AFTER AN INCIDENT WITHOUT FULL ANALYSIS

(

(

(

EARLY SIGNS OF ACTUAL
DETERIORATING PERFORMANCE

MAINTENANCE
LARGE BACKLOG OF OVERDUE MAINTENANCE WORK ITEMS
LARGE BACKLOG OF INOPERABLE EQUIPMENT
INADEQUATE CONTROL OF MAINTENANCE WORK
REACTOR TRIPS CAUSED BY MAINTENANCE ERRORS
LEAKING VALVES
POOR HOUSEKEEPING
POOR MATERIAL CONDITION OF PLANT EQUIPMENT
FAILURE TO FOLLOW MAINTENANCE PROCEDURES

(

(

C

(

EARLY SIGNS OF ACTUAL
DETERIORATING PERFORMANCE
ENGINEERING DESIGN AND SAFETY ANALYSIS
PLANT CHANGES NOT INCORPORATED INTO DESIGN BASIS DOCUMENTS
INADEQUATE QUALIFICATION OF EQUIPMENT FOR ACCIDENT CONDITIONS
INADEQUATE FIRE PROTECTION DESIGN AND EQUIPMENT QUALIFICATION
SUPERFICIAL EVALUATION OF ANOMALOUS EQUIPMENT BEHAVIOR
INADEQUATE RESPONSE TO OPERATING EXPERIENCE OF OTHER PLANTS
LARGE BACKLOG OF DESIGN CHANGE MODIFICATIONS
INADEQUATE SUPPORT OF OPERATORS WITH TIMELY SAFETY ANALYSES
POOR PREPARATION OF PLANT MODIFICATIONS

EARLY SIGNS OF ACTUAL
DETERIORATING PERFORMANCE
RADIOLOGICAL CONTROLS
POOR PLANNING OF RADIOLOGICAL PROTECTION FOR MAINTENANCE WORK
INADEQUATE RADIOLOGICAL POSTING OF WORK AREAS
WORKER OVEREXPOSURE
INADEQUATE RADIOLOGICAL TRAINING OF WORKERS
WEAK ALARA PROGRAM
UPWARD TREND IN COLLECTIVE RADIATION EXPOSURE

(

(

EARLY SIGNS OF ACTUAL
DETERIORATING PERFORMANCE
OUTAGE ACTIVITIES
POOR PLANNING OF WORK ACTIVITIES
POOR CONTROL OF WORK ACTIVITIES THROUGHOUT THE SITE
FAILURE TO MAINTAIN ADEQUATE SHUTDOWN COOLING
HIGH COLLECTIVE RADIATION EXPOSURE
POOR INDUSTRIAL HEALTH AND SAFETY RECORD

C
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EARLY SIGNS OF ACTUAL
DETERIORATING PERFORMANCE

ACCIDENT PRECURSOR ANALYSIS
FAILURE TO RECOGNIZE POTENTIL ACCIDENT PRECURSORS
NO FORMAL PROGRAM FOR ANALYZING OPERATING EVENTS

(

(

C

EARLY SIGNS OF ACTUAL
DETERIORATING PERFORMANCE

REGULATORY RELATIONS
LONG DELAYS OR FAILURE TO MEET REGULATORY COMMITMENTS
FAILURE TO MAINTAIN OPERATION WITHIN CURRENT
LICENSING BASIS
INADEQUATE RESPONSE TO REGULATORY CORRESPONDENCE

(

POSSIBLE REGULATORY
ACTIONS
A)

WHEN SEVERAL SIGNS OF ACTUAL
DECLINING PERFORMANCE ARE
PRESENT BUT THE PLANT APPEARS
TO BE OPERATING SMOOTHLY.
(THE MASKING EFFECT OF HIGH
CAPACITY FACTORS)

B)

WHEN SEVERAL SIGNS ARE PRESENT
AND THEY CLEARLY POINT TO
POTENTIAL SAFETY PROBLEMS

C
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DETERIORATING
PERFORMIANCE
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POSSIBLE EARLY REGULATORY ACTIONS
WHEN SIGNS POINT TO SAFETY CULTURE
PROBLEMS
SENIOR ON-SITE INSPECTORS LOOK FOR EARLY
SIGNS
ENHANCED DIAGNOSTIC TYPE TEAM INSPECTIONS
CRITICAL PERFORMANCE EVALUATIONS
SENIOR MANAGEMENT MEETINGS BETWEEN
REGULATOR AND OPERATOR

vC
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POSSIBLE REGULATORY ACTIONS
FOR DECLINING PERFORMANCES
THOROUGHLY DOCUMENT THE SIGNS OF
DECLINING PERFORMANCE IN INSPECTION REPORT
CRITICAL PERFORMANCE EVALUATION
SENIOR MANAGEMENT MEETINGS BETWEEN
REGULATOR AND OPERATOR
LICENSE CONDITIONS
ORDERS OR DIRECTIONS TO PLANT OPERATORS
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Sa ty Culture Attributes
ACRS

-June

12, 2003

George Felgate
Director, Analysis Division
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Outline

IP

* Safety culture - INPO's perspective
* Davis-Besse lessons for INPO
* Davis-Besse Significant Operating
Experience Report (SOER)
* Actions in progress and planned

President's Commission on the
Accident at Three Mile Island
*
*
*
*
*
*

Set and police its own standards of excellence
Integration of management responsibility
Systematic gathering/analysis of operating
experience
Agency-accredited training institutions
Operator continuing training & plant simulators
Dramatic change in attitude toward safety
(Safety Culture)

(

INPO's

To promote the
highest levels of
safety and
reliability-to
promote
excellenc-n the

operation of
nuclear electric
generating plants
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Safety Culture at INPO
* Fundamental to INPO's mission
* Always a part of INPO activities (not
necessarily by that name)
- Appeared as "safety focus," "deep
respect for the core," "reactivity
management"
* While in the fabric, we focused on
functional issues (operations,
maintenance,
engineering, et al)
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Safety Culture at INPO
~~~~~~~~~~~~~~~1
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*

Principles for Enhancing Professionalism of Nuclear
Personnel ("The nuclear professional is thoroughly imbued with a great

respect and sense of responsibility for the reactor core - for reactor safety - and all
his decisions and actions take
this unique and grave responsibility into account.'

*

INPO PerFormance Objectives & Criteria

levels consider nuclear safety as the overiding priority. )

(individuals at all

1996 CEO Conference: "Safety Focus During Changing
Times.

*
.

Moved toward "cross-functional" evaluations in 1996

m 2002 CEO Conference: "Safety Culture: Building It,
Keeping It"
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* Overall look by team of professionals
with broad experience
* Ifsafety culture is unhealthy, it shows
up in symptoms
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Safety Culture: (Working Definitionl
"That set of attributes that results in
nuclear safety being the overriding
priority at the station."
• Similar to INSAG-4 definition
* Similar to INPO Performance
Objective SC.1

I
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9ypoms"

We Look For

• Operators' ability to implement EOPs
- How operators approach evolutions
affecting core reactivity
* Problems are not reported or are allowed to
linger (leaks, deficient equipment)
* Safety systems are unavailable longer than
need be
• Operators (or others) do not stop when
uncertain or facing unexpected conditions
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More ISt urp om:

* How risk is measured and managed
* Do modifications that are installed
adequately consider the margin to
safety
* How comfortable are plant staff in
raising problems
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Davis-Besse Lessons for INPO
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* INPO needs to better recognize and
more openly address safety focus
(culture)
* INPO needs to improve its ability to
uncover the organizational factors that
detract from a strong safety culture
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Davis-Besse SOER
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* INPO's top level operating experience
document
* Every utility expected to implement the
recommendations - INPO follows up

during plant evaluation
* Issued in November 2002
* First "Red" SOER since 1997

SOER Features
* Event description (brief)
* Causes and Contributors
* Recommendations (three)
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Recommendation
• Case study discussion with all
members of the management team
* Perform a self-assessment of safety
culture
- Identify and document abnormal plant
conditions - long term unexplained
conditions
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Actions In Progress I Planned
* Safety culture task force
o Impacts all INPO cornerstones
o Industry input and advice
o International input

* Safety culture self-assessments being
reviewed by INPO
* Enhanced evaluation process implemented

c

I

(

(

(
U

I

U

Actions In Progressl
Planned
0I Owi'':t -'06U
e s ::

r
I

.

* Set of attributes (possibly in the form
of Principles)
o Learnings from utility self-assessments
o Event based

Case studies
* INPO courses and seminars
m Warning flags
*
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ACRS SAFETY CULTURE
WORKSHOP
NRC Staff- Overview and Status

June 12, 2003

Clare Goodman, Lisamarie Jarriel,
J. J. Persensky, David Trimble
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Outline

*

* Current Commission Guidance
* Attributes of Safety Culture
* How NRC Currently Addresses
Attributes
* Conclusions
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r 8 Safety Culture Definition
**
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. .

That assembly of characteristics

and attitudes in organizations and
individuals which establishes that, as
an overriding priority, nuclear plant
safety issues receive the attention
warranted by their significance."
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Current Commission
Guidance
41:
+0

-

Policy Statement on the Conduct of

Nuclear Power Plant Operations
(54FR3424) -1989
-

SRM/SECY-98-059 "Proposed Options

-

for Assessing the Performance and
Competency of Licensee Management"
SRMISECY-98-1 76 "Proposed Options
Assessing a Licensee's Safety
Conscious Work Environment"

-

SRM/SECY-02-O1 66 "Safety Conscious

Work Environment"
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Safety Culture Attributes
*
*
*
*
*
*
*

Commitment
Use of Procedures
Conservative Decision Making
Reporting Culture
Challenging Unsafe Acts
Learning Organization
Underpinnings
- Communications
- Clear Priorities
- Organization
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CommitmentCharacteristics
KS

fiP

* Shared vision of maintaining/improving
safe operations
* Management exhibits safety-first practices
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Commitment NRC Rules/Guidance

a

* Policy Statement - Conduct of Nuclear
Power Plant Operations
* 10 CFR 50.36(c)(5), Technical Specifications
* Standard Review Plan, (SRP) Chapter 13,
Sections 13.1.1, 13.1.2 and 13.1.3
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Use of Procedures
Characteristics

-

* Clearly written and fit their purpose

*
*
*
*

Address main risks
Understandable and relevant to users
Can be practicably applied in work place
Applied consistently and conscientiously
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Use

of Procedures - NRC
Rules/Guidance

+~~~0,

* 10 CFR Part 50, Appendix B, Criterion V
Instructions, Procedures, and Drawings & VI
Document Control
* 10 CFR 50.36 (c)(5), Technical Specifications
* Standard Review Plan, (SRP) Chapter 13,
Section 13.5.2
* R.G. 1.33 - Quality Assurance Program
Requirements
* IP 42001 Emergency Operating Procedures
* IP 42700 Plant procedures
9
* IP 71841 Human performance

(

Conservative Decision Making
Characteristics
*
*
*
*
*

Questioning attitude
Rigorous and prudent approach
Well tested systems rely on defense-in-depth
Stop, think, act, review
Conservative course of action
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Conservative Decision Making
NRC Rules/Guidance
a
* 10 CFR 50.59 - Changes, tests, and
experiments
* GL 91-18 - Resolution of Degraded and
Nonconforming Conditions
* IP 71111.15 - Operability Evaluations
* IP 71111.14 - Personnel Performance
Related to Non-routine Plant Evolutions
and Events
* Policy Statement - Conduct of Nuclear
Power Plant Operations
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P {QReporting Culture-

Characteristics
* Employees encouraged to report all
concerns
* Concerns addressed on a prioritized basis
* Horizontal Communication
* Feedback to those who reportlothers
impacted
* Appropriate balance between blame free
and culpable incidents
12
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Reporting Culture - NRC
Rules/Guidance

CFR Part 50, Appendix B, Criterion XVI
Corrective Action
10 CFR 50.7 Employee Protection
10 CFR 50.5 Deliberate Misconduct
10 CFR 50.73 Licensee event report system
IP 71152 Identification and resolution of
problems
Policy Statement - Freedom of Employees in
the Nuclear Industry to Raise Safety
13
Concerns without Fear of Retaliation
10

Challenging Unsafe Acts and
1 Conditions - Characteristics

S

* Identifying and correcting unsafe work
conditions
* Encourage employees to challenge existing
unsafe conditions
* Minimize complacency with work practices
or plant conditions
* Recognizing importance of safety systems
and requirements
14

C

(
0
P4Challenging

(

Unsafe Acts NRC
Rules/Guidance

* 10 CFR Part 50, Appendix B, Criterion XVI
Corrective Action
* IP 71152 Identification and resolution of
problems
* Policy Statement - Conduct of Nuclear Power
Plant Operations
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°9OLearning Organization
Characteristics

(

-

* Benchmarking search for improvements and
new ideas
* Operational experience -internal & External
* Monitoring and providing feedback
* Active involvement and teamwork
* Selfassessment
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Learning Organization -NRC
Rules/Guidance
* 10 CFR 50.120 Training and qualification of
nuclear power plant personnel
* 10 CFR Part 50, Appendix B, Criterion XVI,
Corrective action
* IP 41500 Training and qualification
effectiveness
* IP 71152 - Identification and resolution of
problems
* Reg. Guide 1.8 Personnel selection and
7
training
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aarS Underpinning IssuesCharacteristics
* Communications
- Effective system for communication of safety
issues

* Clear Priorities
- Clarity about the key agreed objectives for safety
enhancements
- Objectives are prioritized and achievable
- People accountable for their delivery

* Organization
-

Clarity about who is responsible and accountable
for carrying out work
18
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Underpinning Issues
NRC Rules/Guidance

* 10 CFR Part 50, Appendix B, Criterion
XVI, Corrective action
* IP 71152 - Identification and resolution
of problems
* Standard Review Plan, SRP Chapter 13,
Sections 13.1.1, 13.1.2, and 13.1.3
19
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Conclusions
* Monitor international safety culture
developments
* Monitor events involving safety culture
* Assess limited attributes of safety culture
through inspection process
* Identify and implement only those regulatory
improvements within current Commission
guidance
* Will seek Commission guidance/approval if
needs are identified for regulatory
20
enhancement exceeding current
Commission guidance
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Abstract
This paper discusses the evolution of the term 'safety culture' and the perceived relationship between safety culture and safety of
operations in nuclear power generation and other hazardous technologies. There is a widespread belief that safety culture is an important
contributor to safety of operations. Empirical evidence that safety culture and other management and organizational factors influence
operational safety is more readily available for the chemical process industry than for nuclear power plant operations. The commonly
accepted attributes of safety culture include good organizational communications. good organizational learning, and senior management
commitment to safety. Safety culture may be particularly important inreducing latent errors in complex, well-defended systems. The role of
regulatory bodies in fostering strong safety cultures remains unclear. and additional work is required to define the essential attributes of safety
culture and to identify reliable perfornance indicators. Published by Elsevier Science Ltd.
Keywords: Safety culture: Human reliability: Safety regulation

1. Introduction
The nuclear industry and the US Nuclear Regulatory
Commission (NRC) explicitly recognized the importance
of management and organizational factors to nuclear facility
safety in the aftenath of the accident at Three Mile Island
(TMI) Unit 2. Follpwing the Chernobyl accident, the International Nuclear Safety Advisory Group (INSAG) introduced the term 'safety culture' to denote the management
and organization factors that are important to safety Ill.
Although INSAG intends 'safety culture' to capture all the
management and organizational factors relevant to safe
plant operation, many investigators use the term more
narrowly. 'Safety culture' is often used to denote an element
of organizational culture, that, in tum, is a component of the
broader term 'management and organizational factors.'
Although major accidents often involve an unsafe act (or
failure to act) by an individual, they may also involve conditions created by an organization that can magnify the consequences. The NRC's investigation of the accident at TMI
reported to the Commissioners and the public that, "The one
theme that runs through the conclusions we have reached is
that the principal deficiencies in commercial reactor safety
E-mail address: jns@nrc.gov J.N. Sorensen).
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necessarily represent the views of the Advisory Committee on Reactor
Safeguards.
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today are not hardware problems, they are management
problems [2]." Later the report stated, "The NRC, for its
part, has virtually ignored the critical areas of operator
training, human factors engineering, utility management
and technical qualifications." That sentence captures the
basis for much of the NRC's regulatory agenda in the
years following the accident, as well as the industry's
agenda to improve plant operations.
The NRC's post-TMI action plan included a large number
of issues under the general heading of human factors. The
major categories included operator qualifications and
training, staffing levels and working conditions, the manmachine interface, emergency operating procedures, human
reliability, and organizational and management effectiveness.
Independent of the initiatives that the NRC undertook, the
industry saw a need to improve the quality of nuclear operations. The Institute of Nuclear Power Operations was
established by the electric utilities that owned and operated
nuclear power plants to foster excellence in plant
operations.
Confidence in facility management and human performance within the international nuclear power community
was severely damaged by the Chemobyl accident in 1986.
In its report of the Chernobyl post-accident review meeting
[I], INSAG stated that, "The vital conclusion drawn is the
importance of placing complete authority and responsibility
for the safety of the plant on a senior member of the
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operational staff of the plant. Formal procedures. properly
reviewed and approved, must be supplemented by the
creation and maintenance of a 'nuclear safety culture."'
The present paper explores the nature of safety
culture and its perceived importance in the management
and regulation of hazardous technologies. Its purpose is
to provide a tutorial, for non-practitioners of the human
performance disciplines, that addresses the following
questions:

attitudinal as well as structural, relates both to organizations
and individuals, and concerns the requirements to match all
safety issues with appropriate perceptions and action."
Since the definition of safety culture is related to personal
attitudes and habits of thought and to the style of organizations, INSAG4 suggests that, "...such matters are generally
intangible; that nevertheless such qualities lead to tangible
manifestations; and that a principal requirement is the
development of means to use the tangible manifestations
to test what is underlying." Arguing that "...sound pro-

*
*
*
*

What is safety culture?
How can it be measured?
How is safety culture related to safety of operations?
How is safety culture related to the regulatory process?

Note that addressing these questions does not imply a
promise to provide answers to all of them. As one investigator observed, "...the sheer multiplicity of constituent

elements of a safety culture and its precept of universal
involvement imply that any attempt to monitor its health...
is bound to be complex... [31."
Because the term 'safety culture' was introduced by
INSAG, we first look at INSAG's development of the
idea, and the structure it designed for evaluation and
implementation. Next, we consider the intellectual
foundation of the concept, independent of the INSAG
construct. We then discuss the larger issue of human
performance, and the place of safety culture within that
context. Since the ultimate objective is to establish a
relationship between safety culture and the safety of facility
operations, we next define the steps required to demonstrate
such a link, and review some of the work that has been
published toward that end. Finally, we look at the relationship between safety culture and the regulatory process, and
identify areas where additional work would appear to be
beneficial.
2. Evolution of the tern 'safety culture'
Having introduced the term 'safety culture' into the
nuclear safety discussion, INSAG expanded on its
importance in INSAG-3 [4), explaining that "The phrase
'safety culture' refers to a very general matter, the personal
dedication and accountability of all individuals engaged in
any activity which has a bearing on the safety of nuclear
power plants." INSAG4 (5) develops the concept of safety
culture in considerable detail, observing, "...the meaning of
the term [in INSAG-1 and INSAG-3] was left open to interpretation and guidance was lacking on how Safety Culture
could be assessed."
INSAG-4 defines safety culture as: "...that assembly of
characteristics and attitudes in organizations and individuals
which establishes that, as an overriding priority, nuclear
plant safety issues receive the attention warranted by their
significance." It then explains that, "Safety Culture is

cedures and good practices are not fully adequate if merely
practiced mechanically...:' INSAG-4 holds that ...Safety
Culture requires all duties important to safety to be carried
out correctly, with alertness, due thought and full
knowledge, sound judgment and a proper sense of accountability."
The body of INSAG-4 is devoted to articulating what it
terms universal features of a safety culture and the identification of broad characteristics (tangible evidence) of an
effective safety culture. The approach to both topics,
universal features and tangible evidence, is to provide
detailed lists of the desired attributes.
Within the operating organization, INSAG looks first at
the corporate policy level: "Safety Culture flows down from
actions by the senior management of an organization.... The
primary indication of corporate level commitment to Safety
Culture is its statement of safety policy and objectives."
Other indicators of safety culture should be found in regular
reviews of the organization's safety performance and the
evaluation of individual attitudes toward safety as part of
the staff selection and promotion process.
To find tangible evidence of safety culture among the
operating personnel of a particular power plant, INSAG
suggests that the three aspects to be considered are (1) the
environment created by local management, (2) the attitudes
of individuals at all levels, and (3) the actual safety
experience at the plant. The working environment should
include defined safety responsibilities and detailed practices
at all levels. Training and education should ensure staff
knowledge about possible errors in each individual's area
of activity. Safety concerns should be given a high level of
visibility by plant inspections, audits, visits by senior
officers, and safety seminars. Satisfactory facilities, including tools, equipment and information, should be provided to
the staff.
Individual anitudes are reflected by adherence to procedures, stopping to think when facing an unforeseen
situation, and management respect for a good safety
attitude. Managers should take opportunities to show that
they will put safety concerns ahead of power production if
circumstances warrant. Development of local practices for
enhancing safety, such as error reporting, should be
encouraged.
Ultimately, in INSAG's view, the effectiveness of the
organization's safety culture should be reflected in the
performance of the facility. Plant performance indicators,
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including plant availability, number of unplanned
shutdowns, or radiation exposure, are a reflection of attention to safety. Significant events that occur should be
analyzed to determine what they reveal about staff strengths
and weaknesses. The rigor of the reviews, and the effectiveness of any resulting corrective actions, are important safety
culture indicators.
INSAG-4's conclusion is that safety culture is now a
commonly used term, and that it is imponant to give
practical value to the concept. This includes identifying
attributes that may be used to judge the strength of safety
culture in specific instances. An appendix is included that
identifies 143 questions INSAG suggests are worth
examining when the effectiveness of safety culture is to be
judged in a particular situation.
Following the publication of INSAG-4, the Intemational
Atomic Energy Agency (IAEA) published guidelines 6]
"...

for use by any organization wishing to conduct a self-

assessment of safety culture." Titled "ASCOT Guidelines,"
(Assessment of Safety Culture in Organizations Team
Guidelines), the document summarizes the concept of safety
culture and then describes a process for assessing safety
culture. The ASCOT guidelines restate the basic INSAG
questions and then expand on them with approximately
300 'Guide Questions.'
Missing from the ASCOT guidelines, as well as from
INSAG-4, is any indication of how an overall conclusion
should be drawn from the collected answers to all the
questions. Possibly, the intent of judging safety culture
does not include an overall conclusion. It may be that in
each area the intent is simply to identify deficiencies and
make suggestions for improvements in those areas. Still, it
would seem that a facility with a poor safety culture might
be left with an overwhelming list of corrective actions.
Unless some guidance is provided on how to proceed, the
evaluation may provide little help. It would seem inevitable
that the review team will conclude that a safety culture is
superior, acceptable, or deficient, and attempt to provide the
proper degree of motivation for corrective actions. The
ASCOT guidelines do not appear to help in the formulation
of overall conclusions.
The fundamental problem with INSAG's approach to
safety culture is that it specifies in great detail what should
be included, but provides little guidance on overall criteria
for acceptability. Furthermore, no link is made (or even
seems possible) between safety culture as INSAG defines
it and human performance or human reliability. A positive
relationship is simply assumed. One of the goals to be
reached in risk informed regulation is to advance the state
of the art in probabilistic risk assessment (PRA) to account
for the probability of human error, and to further account for
the contribution of human skills to recovering from accident
sequences. The INSAG approach appears to make little
contribution to either. It is also true that the INSAG work
does not establish the link between a good safety culture and
safe plant performance. The relationship is, again, simply
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assumed. While it seems plausible that the sum total of the
indicators of a strong safety culture would imply safe plant
operations, that is not the same as demonstrating a cause and
effect relationship. The possibility remains that safe plant
operations can be fostered, perhaps even more effectively,
by other organizational characteristics.

3. Organizational culture
Although INSAG has borrowed the term 'culture' from
either anthropologists or the organizational development
community (who in turn borrowed it from anthropologists),
the INSAG publications make no reference to the bodies of
literature in those fields. In fact, no attempt is made to link
'safety culture' with 'culture' as the term is used elsewhere.
Nevertheless, suggestions that 'culture' might help explain
organizational behavior, and that management and
organizational factors could influence safety performance,
both predated INSAG's introduction of the term 'safety
culture.'
Ostram et al. 71, note that "Heinrich's Domino Theory
developed in the 1930s was based on the premise that a
social environment conducive to accidents was the first of
five dominos to fall in an accident sequence." Deal and
Kennedy 18] attempted to establish why the structure of
an organization often did not explain the control of work
activities, and suggested culture as the undocumented
influence. Uttal 91, after several books had been published
on the human underpinnings of business, summarized the
meaning of organizational culture as: a system of shared
values (what is important) and beliefs (how things work)
that interact with a company's people, organizational structures, and control systems to produce behavioral norms (the
way we do things around here).
Bridges 110] raises a cautionary note regarding the
current practice of assuming an organizational culture
exists, can be reasonably well defined, and can be changed.
He observed that there are several important differences
between 'culture' as commonly used by anthropologists
and 'culture' as applied to organizations by management
consultants. He noted that, "Like many who borrow
concepts from other fields, organizational writers have oversimplified matters to such an extent that their concept has
lost much of its connection to the usages that are current in
the field to which it belongs."
Apostolakis and Wu [11] questioned whether the term
safety culture is appropriate by suggesting it is too narrowly
drawn. "When the subject is culture, we must question the
wisdom of separating safety culture from the culture that
exists with respect to normal plant operation and power
production. The dependencies between them are much
stronger because they are due to common work processes
and organizational factors." Reason [12] also notes that the
quality of production and protection depend on the same
organizational processes.
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Despite the reservations of some investigators, safety
culture seems to be accepted as an appropriate and useful
concept. even though its relationship to 'culture' in the usual
sense is tenuous. Ascribing the usually understood characteristics of 'culture' to 'safety culture' should be done with
some caution. The term itself implies that it is a subset of a
larger 'organizational culture.'
Safety culture may not capture all the management and
organizational factors that are important to safe plant
operation, but it has acquired a place in the literature.
Although the literature does not support any single definition of safety culture, it is probably reasonable to settle on a
model that represents organizational culture as a particular
application of the larger concept of culture, and then considers safety culture as a subset of organizational culture.
The definition chosen for 'safety culture' should then be
consistent with its parent terms, 'culture' and 'organizational culture.' The ultimate objective is to establish a link
between safety culture and safety of operations. That
process requires not only a definition, but also a delineation
of the characteristics or attributes of safety culture. Such
attributes should be consistent with the chosen definition,
but they are probably more important than the definition.

4. Safety culture in context
Safety culture, however defined, is part of the larger issue
of human factors. In a 1988 study requested by the NRC, the
National Research Council recommended a human factors
research agenda to be undertaken by the NRC 113). The
recommended program included five major areas: humansystem interface design, the personnel subsystem, human
performance, management and organization, and the
regulatory environment. The first two areas are primarily
related to system design and personnel training, respec-tively, and are only indirectly related to safety culture.
The next two areas, human performance and management
and organization, are most closely related to the idea of
safety culture. Under human performance, the National
Research Council identifies the highest priority topic as
causal models of human error. Under management and
organization, it identifies two high priority topics: the
impact of regulations on the practice of management, and
organizational design and a culture of reliability. Equating
'culture of reliability' to what we are now calling 'safety
culture' seems like a reasonable step.
Safety culture is also related to the last area mentioned by
the National Research Council, regulatory environment, but
not in a simple way. Regulatory activities influence the
overall environment in which licensee organizations
operate, and hence affect the organizational cultures that
evolve. Regulatory activities also have the potential for
being counterproductive, especially if they appear to shift
the responsibility for safety from the operator to the
regulator.

4.1. Human error
The focal point of human factors concerns is the performance of individuals. The term 'human error' is
generally understood to mean an unsafe act by a system
operator. The consequences of such an act may or may
not be severe, depending on other circumstances. Such
'other circumstances' are often the product of organizational factors that established other important conditions
that determine system response. In his taxonomy of
human error, Reason 14] distinguishes between active
errors, "whose effects are felt almost immediately," and
latent errors, "whose adverse consequences may lie dormant
within the system for a long time." Active errors are usually
associated with system operators such as airplane pilots. air
traffic controllers, or power plant control room personnel.
Latent errors are normally associated with personnel
removed from operations, such as design, construction and
maintenance personnel.
Modeling human error is necessary to the complete
understanding of the human contribution to system safety.
Information from human error models and associated data
gathering are an important input to the process of PRA. The
probability of an operator committing an error and causing a
system to fail to perform its intended function is as
important as a component failure leading to the same result.
Modeling unsafe acts, however, is only part of the story. The
consequences of those acts often depend on latent errors. It
seems reasonable to expect that safety culture, and probably
other organizational factors, will have a significant influence
on both the frequency of unsafe acts and the probability of
latent errors.
4.2. Organizationalaccidents
In Human Error, Reason argues that most of the root
causes of serious accidents are present within the system
long before an obvious accident sequence can be identified.
He contends that "... some of these latent failures could

have been spotted and corrected by those managing, maintaining and operating the system in question." In a second
book [12], he looks at the organizational functions involved
in creating or mitigating accidents. He argues that
"...human error is a consequence, not a cause. Errors ...
are shaped and provoked by upstream workplace and
organizational factors [12, p. 126]." He calls the accidents
resulting from such upstream factors 'organizational
accidents.' Understanding the management and organizational factors that can either reduce or identify and correct
latent errors is an important element in reducing the
frequency and consequences of accidents.
Typically, organizational accidents involve "...the interaction of latent conditions with local triggering events 112,
p. 35]." Reason describes organizational accidents in terms
of organizational factors, local workplace factors and unsafe
acts. The organizational factors and local workplace factors
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not only interact directly, but each may create latent condition pathways. Accidents with significant losses occur
when all these conditions align in such a way that the
defenses built into a system are overwhelmed. Reason
maintains that latent conditions may be sufficient to
cause accidents, and that they are always present in the
system.
The NRC has developed a human reliability analysis
method called ATHEANA (A Technique for Human
Event Analysis) 115]. The issues addressed by the concept
of safety culture in general, and latent errors in particular,
provide what is called the 'error forcing context' for
ATHEANA. The model provides a structured search
process for human failure events, including detailed searcb
processes for error-forcing context, and an improved
representation of human-system interactions.
The ATHEANA process contributes to the objective of
systematically identifying important management and
organization factors that contribute to significant event
sequences. The ATHEANA analysis of the Wolf Creek
drain-down event 116] identified a number of management
and organization factors that contributed to the occurrence
of the event. Contributors included incompatible work
activities, a compressed outage schedule, poor mental
models of the systems and valves, heavy reliance on the
control room crew to identify problems, and inadequate
reviews of procedures prior to use.
The influence of latent errors was identified in a recent
study by the Idaho National Engineering and Environmental
Laboratory (INEEL) [171. One objective of the study was to
identify the influence of human performance in significant
operating events. INEEL analyzed 35 operating events, 20
of them using PRA methods. Event importance, as
measured by conditional core damage probability, ranged
from 1.0 lo-6 to5.2 X 0-3.
INEEL found that most identified errors were latent, with
no immediate observable impact. Te ratio of latent to
active errors was 4:1. Latent errors identified included
design deficiencies, failure to correct known problems,
incomplete design change testing, inadequate maintenance
practices and post-maintenance testing, and poor work
package quality assurance. The IMEEL discussion does
not seem to distinguish between the latent error itself,
such as a design deficiency, and the root cause of the latent
error, such as inadequate design review or incomplete
design change testing. Active errors included failures in
command and control (such as loss of phone communications), and incorrect operator actions (such as
incorrect system line-ups or acting without procedural
guidance).
The INEEL findings are supported by other analyses. In
discussing a human performance improvement program at
Duke Power Company, one Duke Power senior manager
observed that "If you analyze an entire event,... you'll
find it wasn't just one mistake-it was five, six or
seven mistakes that occurred and there weren't enough
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contingencies or barriers built in to prevent the event from
happening 1181."
A structured assessment by Duke Power of human performance needs identified the need for focused human error
reduction training for technicians and supervisors. Although
the term 'safety culture' is not used in describing the
program, it incorporates elements and issues practically
identical to many of those addressed by INSAG-4. One
element in the Duke Power program, for example, is
'individual commitment' which includes a questioning
attitude, procedure use and adherence, communications,
stopping when unsure, and an overall prudent approach.
The same parallels exist for the manager's commitment
portion of the INSAG model and the supervisors and
manager's sections of the Duke Power program. Both deal
with clear priorities, goals and responsibilities, clear lines of
responsibility and authority, staff skills and competence and
performance assessment.
Since the program was initiated, refueling outage times at
Duke Power's McGuire nuclear power station have been
reduced from about 90 days to about 33 days, and capacity
factors have increased from about 72% to about 89%. These
results, of course, are measures of efficiency, not safety. The
similarity between the management and organization
factors apparently responsible for the noted improvements
and those factors identified with safety culture suggests that
an attempt to relate safe operations to efficient operations
might be worthwhile. It is often claimed that efficient, wellmanaged facilities from a production standpoint are also
safe facilities. That notion is not universally accepted, and
probably requires a more rigorous examination than it has
been given to date. Such an examination may be valuable.

5. Relating safety culture to safety performance
As noted previously, one of the omissions in INSAG's
structure for establishing and evaluating safety culture is the
link between safety culture and safety of operations. The
INSAG approach assumes, but does not attempt to demonstrate, a positive relationship between safety culture and
facility safety. There are actually two parts to this demonstration. The first part is to establish a relationship between
safety culture (or its associated attributes) and safety of
operations. The second part is to determine if there are
suitable performance indicators that can be used to infer
changes in safety culture and, thereby, predict changes in
safety performance. There is a substantial body of literature
that addresses the first part of the problem. There is much
less work that addresses the second part. No performance
indicators to gauge safety culture and its impact on safety of
operations appear to have been identified and validated.
An activity diagram for establishing a relationship
between safety culture and safety, the first part of the
problem posed above, is shown in Fig. 1. The objective is
to identify one or more measurable attributes of safety
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Fig. 1. Relating safety culture to safety performance.

culture that can be correlated with one or more measures of
operational safety. The second part of the problem, identifying suitable performance indicators, is outlined in Fig. 2.
Research intended to show how management and organization factors affect safety of operations typically starts with a
description of how a particular organization works, and
attempts to identify specific, measurable organizational
factors that influence safety. The process necessarily.,
requires some measure of safety, such as the frequency of

accidents. The analyst may begin by choosing an organizational model to represent how the organization works. The
insights derived from that model, in conjunction with a
suitable definition of safety culture, can be used to suggest
attributes of safety culture that can be measured (step I in
Fig. ). Such attributes might include, for example, effectiveness of organizational communications, organizational
learning, management attention to safety, and management
expectations regarding compliance with procedures.

7

£
Fig. 2. Relating safety culture to risk metrics.
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The next step in the process is to design methods to
measure the proposed attributes in a real organization.
This is typically done using audits, inspections, document
reviews and personnel surveys. The tools and techniques
used here often include those used by psychologists as
well as those used by engineers. To continue the example,
designing the measurement methods would involve finding
a way to quantify 'management attention to safety' and the
other proposed attributes of safety culture. Selection of the
measurement techniques is obviously followed by data
collection and analysis (step 3 in Fig. 1).
The next step is to correlate the attribute measurements
with one or more measures of operational safety. This step
obviously requires the analyst to select external safety
metrics. The choices may be dictated by what measures
are available. Early studies of US nuclear power plants
used systematic assessment of licensee performance
(SALP) evaluations, licensee event reports (LERs), and
other performance indicators such as unplanned scrams,
safety system actuations, and safety system failures.
Correlation of the safety culture attribute data with the
chosen safety metrics (step 4) is usually done using regression analysis. The result typically will show that some of the
proposed attributes have a statistically significant relationship with one or more of the chosen safety indicators. An
organization with a low score on 'management attention to
safety,' for example, might consistently have a relatively
high rate of safety system failures. Other attributes may
show no significant correlation. The output of the process
at this point (step 5 in Fig. I) is the identification of those
attributes of safety culture that show a significant relationship to safety, at least as measured by the chosen safety
metrics.

Addressing the second part of the problem, identification
of suitable performance indicators and the impact of safety
culture attributes on risk metrics, is outlined in Fig. 2. As
shown in the lower path on Fig. 2, the significant safety
culture attributes must be related to parameters in a PRA,
such as a human error probability, a system failure
probability, or a system unavailability. Essentially, a
numerical value must be developed for each of the
significant elements. An algorithm is then developed to
relate the resulting quantification to a change in one or
more PRA parameters, such as a system unavailability or
failure rate. To pursue the example of the attribute 'management attention to safety,' the desired algorithm could
relate a low score on this attribute to an increase in
assumed equipment failure rates used as input to the
PRA. It is also possible that a relationship identified
between the significant attributes and the external safety
metrics is not modeled in the PRA at all. In this case, the
PRA model itself must be modified. The final step on this
path is the calculation of core damage frequency or other
chosen risk metric.
If the overall process described above is to be most useful
in the safety assessment of hazardous facilities, it is desir-
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able to identify easily obtainable perfornance indicators
that will provide a reliable measure of the significant
safety culture attributes. This possibility is illustrated in
the upper path of Fig. 2. Evaluating the attribute
.management attention to safety,' for example, might
require extensive data collection and data analysis. Once
the relationship between 'management attention to safety'
and safety system failure rates has been established, it may
be possible to identify an easily observable surrogate for
'management attention to safety.' Such a performance indicator might be the fraction of employees participating in
periodic safety training. This indicator could be monitored
through record reviews, and would not require the personnel
surveys and audits that might otherwise be necessary
to measure management attention to safety.' If suitable
performance indicators for the attributes of safety
culture can in fact be identified, the performance indicators
can also be related, in turn, to the PRA parameters or PRA
models.
6. Modeling organizations
This section reviews some of the literature that addresses
studies related to establishing a relationship between safety
culture (or other management and organizational factors)
and safety of operations. The models discussed in each of
the studies reviewed address some of the activities represented in Figs. I and 2. None of them treat all activities, at
least not with the same degree of thoroughness and rigor.
Typically, a given study will address a few activities in
detail, and acknowledge the need to address the remainder.
Some studies consider safety culture to be a subset of the
management and organizational factors that might affect
safety, and others do not use the term 'safety culture' at
all. The studies selected for review are a representative
but limited sample of the available literature, not an
exhaustive survey.
6.1. Chemical industry safety surveys and audits
Investigators in the chemical process industry have used
safety audits and personnel surveys as the primary means of
relating safety attitude or safety culture to operational
safety. Investigators in this field have the advantage, if it
can be deemed an advantage, that certain types of accidents
occur with sufficient frequency to provide statistically valid
measures of operational safety.
Donald and Canter [19] examined the relationship
between employee attitudes and safety performance in the
chemical process industry using the terms 'safety attitudes'
and 'safety climate' instead of 'safety culture.' The authors
use the term 'organizational climate' as the sum of perceptions employees have of their organizations. The climate
represents the context in which behavior occurs and the
basis of people's expectations.
Donald and Canter began their study by deriving six
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factors associated with safety from the relevant literature:
*
*
*
*
*
*

management commitment
safety training
open communication
environmental control and management
stable workforce
positive safety promotion policy

Other factors were found, using expert judgment, that
discriminated between factories (locations) in terms of
safety climate. In order of decreasing discriminant power
they were:
*
*
*
*
*
*
*
*

importance of safety training
effects of workpace (sic)
status of safety committee
status of safety officer
effect of safe conduct on promotion
level of risk at the workplace
management attitudes toward safety
effect of safe conduct on social status

These factors are summarized in the first column of Table 1.
The evaluation technique used by Donald and Canter was
an employee survey based on three facets of safety attitude:
people, attitude behavior, and activity. The 'people' facet
was divided into five components: self, workmates, supervisors, managers, and safety representatives. Attitude
behavior was divided into three components. The first was
an employee 'knowing about' something related to safety,
the second was an employee being 'satisfied with' someTable I
Attributes related to safety in the chemical industry from Donald and Canter
(191
Attributes derived from the
literature
Management commitment
Safety training
Open communications
Environmental control and
management
Stable workforce
Positive safety promotion policy

Proposed attributes to be
tested empirically
Peoplefacet

Attributes found using expert judgment
Importance of safety training
Effects of workpace (sic)
Status of safety committee
Status of safety officer
Effect of safe conduct on promotion
Level of risk at the workplace
Management attitudes towards
safety
Effect of safe conduct on social
status

Attitude behariorface
Satisfaction
Knowledge
Action

Self

Workmate
Manager
Supervisor
Safety representatives'

Activioifacet

Active
Passive

' Atribute marked with an asterisk did not correlate with low selfreported accident rates.

thing about safety, and the third was an employee 'carrying
out' some action related to safety. The 'activity' facet
addresses the degree to which an employee engages in
activities important to safety. The elements of each of the
facets were used to construct ten 'scales' to measure worker
attitudes toward safety and their perception of other peoples
attitudes. The ten scales are summarized in the second
column of Table 1.
Question templates were designed to map all three facets
into specific questions related to safety climate. One such
template, for example, would be the combination of "workmate (people facet) is satisfied with (attitude facet) passive
safety activity (activity facet)." An example of a question
developed from that template is "To what extent are your
workmates satisfied with the safety procedures they are
required to followT'
Each of the ten scales was represented by a set of questions based on the templates described earlier. In addition,
each participant in the survey was asked about their involvement in accidents. These 'self-reported accident rates' were
the safety metric chosen for the study. The survey was
conducted at ten plants owned by the same company. The
results indicated that the attitude scales were a reliable
measure of safety climate. Only one scale, safety representatives, did not show a statistically significant correlation
with self-reported accident rates. Overall, there was a
"...clear and strong relationship between the safety attitude
climate of a company and its accident performance."
Note that the work just described did not extend to the
activities displayed in Fig. 2. There was no attempt at identification of performance indicators as surrogates for either
the accident rates or the attributes of safety climate, nor was
there any attempt to quantify the level of risk represented by
particular values of the safety climate scales.
6.2. Safety survev of a nuclearfuel reprocessingplait
Lee [3] reported on an assessment of safety culture at the
Sellafield nuclear reprocessing plant, which can perhaps be
considered as belonging both to the nuclear industry and the
chemical process industry. Lee noted that the concept of
safety culture is not new, and had existed for some years
as 'safety climate,' which in turn was one aspect of a
broader 'organizational climate.'
Lee's description of the traditional approach to safety
reflects the process that has been used within the US
regulatory system. "The traditional approach to safety...
has been retrospective, built on precedents. Because it is
necessary, it is easy to think it is sufficient. It involves,
first, a search for the primary (or 'root') cause of a specific
accident, a decision on whether the cause was an unsafe act
or an unsafe condition, and finally the supposed prevention
of a recurrence by devising a regulation if an unsafe act, or
a technical solution if an unsafe condition." Although
maintaining that this process is necessary, Lee went on to
note that it has serious shortcomings. Specifically,
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'Regulations are proliferated to the point where they
become incomprehensible and... resources are diverted to
prevent the accident that has happened rather than the one
most likely to happen."
Lee started with a list of characteristics of low accident
plants distilled from a review of empirical research into the
organizational aspects of safety. The list included a high
level of communications, good organizational learning, a
strong focus on safety, strong commitment to safety by
senior management, a management leadership style that is
democratic, cooperative, participative and humane, more
and better quality training, good working conditions, high
job satisfaction and a workforce retained for safe working
habits.
These characteristics, summarized in the first column of
Table 2, are similar to those used as a starting point by
Donald and Canter (the first column of Table 1). Lee then
identified 19 attitudes toward safety (safety culture
attributes) to be tested empirically. Lee's atributes are listed
in the second column of Table 2, and bear some similarity to
those examined by Donald and Canter. The evaluation
process involved both focus groups and an employee
questionnaire consisting of 172 statements about safety.
Respondents could indicate a range of agreement/disagreement on a seven-point scale. The safety metric chosen was
self-reported rates of accidents involving three or more days
of lost work.
Lee's results showed a strong correlation between
positive safety attitudes and low accident rates. Of the 19
factors, 16 showed a statistically significant correlation, 15
of those at a very high level of significance.
Lee concluded that, "The concept of safety culture... now
has widespread support. If it is a valid concept... [it] should

be helpful in getting employees to understand the objectives
of a safety management system... However, the sheer multiplicity of constituent elements of a safety culture and its
precept of universal involvement imply that any attempt
to monitor its health... is bound to be complex...."
6.3. An organizationalanalysis approach
Work begun for the NRC at Pacific Northwest Laboratory
(PNL) in the early 1980s focused primarily on the relationship between the structure of the utility organization and
safety performance. The first of these reports [20] addressed
identifying appropriate organizational factors (step I of
Fig. I) and possible extemal safety metrics (the input to
step 4).
Drawing on work done in organizational analysis, Osborn
et al. 120], proposed a model based on categories of
variables they called 'organizational contingencies' and
'intermediate outcomes.' Under the heading of organizational contingencies, potential important organizational
factors were grouped into four types: environment, context,
governance, and design. The utility environment includes
general economic trends, regulation by the state, regulation
by the NRC, suppon from vendor organizations, and interfaces with corporate parents. The second factor, the utility's
context, includes its history, size and technology. The third
factor, organizational governance or management
philosophy, is characterized by three types: (I) traditional,
which emphasizes a bureaucratic approach including
administrative control, written policies, and elaborate
written procedures; (2) modem, which emphasizes values
where individual judgment is to be used to implement
policy; and (3) federal, which stresses negotiation and

Table 2

Organization factors related to safety from Lce 13]
Characteristics of tow accident plants
High level of communication
Good organizational learning
Strong focus on safety
Strong senior management commitment to safety
Democratic, cooperative, humanistic management leadership style
More and better quality training
Clean, comfortable working conditions
High job satisfaction
Workforce retention is related to working safely
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Proposed safcty attitudes (safety culture attributes) to be
tested empirically
Confidence in safety procedures
Personal caution over risks
Perceived level of risk at work
Trust in workforcc
Confidence in efficiency of 'permit to work' system'
General support for 'permit to work' system
Perceived need for 'permit to work' system'
Personal interest in job
Contentment with job
Satisfaction with work relationships
Satisfaction with rewards for good work
Personal understanding of safety rules
Perceived clarity of safety rules'
Satisfaction with training
Satisfaction with staff suitability
Perceived source of safety suggestions
Perceived source of safety actions
Peceived personal control over safety
Satisfaction with design of plant

Attributes marked with an asterisk did not correlate with low accident rates.
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Table 3
Management and organizational factors related o safety performance
Organizational analysis
approach Marcus et al. 122)

Organizational process
approach Jacobs and Haber
1251

Environmental conditions
General environment
Abundance of resources
ATnount of volatility
Amount of interdependence
Task environment
Abundance of resources
Amount of volatility
Amount of interdependence

Administrative knowledge
Coordination of work
Formalization
Organizational knowledge
Roles and responsibilities

Contextual conditions
Size (staff and budget)
Technological sophistication
Technological variability

Organizational gol emance
Traditional, nodern or federal

Organizational design
Mechanistic, organic or diverse

Intermediate outcomes
Efficiency
Compliance
Quality
Innovation

Communications
Extemal
Interdepartmental
lntradepartmental
Culture
Organizational culture
Ownership
Safety culture
Time urgency
Decision making
Centralization
Goal prioritization
Organizational kaming
Problem identification
Resource allocation
Human resource allocation
Perfonance evaluation
Personnel selection
Technical knowledge
Training

integration of differing views through conflict resolution.
The fourth factor, organizational design, includes how
work is divided imong units; the nature of controls placed
on individuals, managers and operational units; coordination mechanisms; and developmental mechanisms, which
reinforce and direct decisions by individuals.
The second category of variables, called 'intermediate
outcomes,' includes four factors: compliance, efficiency,
quality and innovation. These factors appear to be included
in the model to account for organizational characteristics
closely related to safety and to external regulation. These
organizational factors, the output of step I in Fig. 1, are
summarized in the first column of Table 3.
The safety metrics chosen for the PNL work were typical
of the early attempts to identify such indicators. Included in
the preliminary list are LERs, inspection and enforcement
data, operating and outage data, SALP scores, personnel
exposure, and operator exam scores.
A second report 21J, published about a year after the
preliminary work, claimed some success with the proposed
approach, although the results were still labeled as
preliminary. Specifically, the report concluded that plant
performance data could be used to create reliable indicators
of plant safety performance, that plant safety performance

indicators are potentially useful for identifying causes of
poor perfornance, and that organizational structure appears
to be an important predictor of plant safety performance.
The approach described above is focused on the structure
of the organization. It is based on a body of work in
organizational analysis that appears to have virtually no
overlap with the proponents of corporate culture. The
organizational factors considered are not components of
organizational culture or safety culture, and have different
properties. It is interesting to note, however, that the later
work by these investigators acknowledges the possible
importance of the concept of organizational culture. Specifically, work done following the Bhopal, Challenger and
Chemobyl accidents prompted the authors to note, Collectively, these analyses suggest that relationships that emerge
from the day-to-day operation of technologies are potentially as important as the more general state conditions
and management philosophy concerns described earlier.
[T]hese management relationships... are those unplanned
continuing dynamics of the organization that allow it
to operate with continuity and react to unanticipated conditions. They arise because individuals shape and mold
the formal organization, interpret the environment and
context, implement the management philosophy and
generally add variety to that planned into the system 122,
p. 51]."

6.4. An organicationalprocess approach
The approach proposed and developed by Haber et al.
123], is based on organizational processes as opposed to
organizational structure. As with the organizational structure approach pursued at PNL, the underlying idea is to seek
statistically valid relationships between organizational
factors and safe plant operations. The three-step process
used was (I) development of a description of the human
organization of a nuclear power plant, (2) identification of
organizational and management functions and processes
related to safety performance, and (3) the development of
methods for measuring organizational and management
factors. The overall concept was designated Nuclear
Organization and Management Analysis Concept.
The assessment of organization and management factors
involved three types of data collection: a functional
analysis, a behavioral observation technique and an organizational culture assessment. The functional analysis
provides a description of the work flow, behavioral observation identifies patterns of communication, and the culture
assessment describes the environment of the organization.
Two demonstration studies, one at a fossil power plant and
one at a nuclear power plant, identified five organizational
factors for further investigation: (I) communication, (2)
organizational culture, (3) decision-making, (4) standardization of work processes, and (5) management attention,
involvement and oversight.
Organizational culture in this work was described as
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the beliefs, perceptions, and expectations that individuals
have about the organization in which they work and about
the values and consequences that will follow from one
course of action or another. Consequently, culture highly
influences behavior within the organization." 'Safety
culture' is considered to be an element of organizational
culture. Organizational culture in the demonstration studies
was measured using employee questionnaires.
Jacobs et al. 124], adopted a similar viewpoint based on
organizational processes. The paper identifies five organizational factors as relevant to safe operations: culture,
administrative knowledge, communications, decisionmaking, and human resource allocation. This is similar,
but not identical, to the list developed by Haber et al. In
addition to identifying the five factors, Jacobs assigns
several dimensions to each as shown in the second column
of Table 3. A somewhat later joint paper by Jacobs and
Haber 1251 uses Jacob's list of organizational factors and
dimensions.
Table 3 lists the organizational factors chosen for investigation in the organizational analysis approach described
earlier 1221, and those proposed by Jacobs and Haber. A
comparison of the two columns shows the emphasis on
structure and conditions in the first column and the emphasis
on process in the second column. Both approaches are
designed to relate management and organizational factors
to safety performance. The organizational analysis approach
was designed to rely as much as possible on publically
available records. The organizational process approach, on
the other hand, depends heavily on inferring organizational
characteristics from surveys and interviews of a broad
spectrum of personnel in the organization. It attempts to
determine how an organization works, as opposed to how
it is structured.
6.5. Work process analysis
Davoudian et al. 26J have proposed an approach to
modeling the organization that uses elements of both
organizational structure and organizational process. The
ultimate goal is to develop a methodology for incorporating
organizational factors into PRAs. This work has evolved
over the last few years 11,27]. The analysis begins with
asking the question "how is the organization supposed to
work!' and then addressing "how well is it working?" The
categories and dimensions of important organizational
factors as articulated by Jacobs and Haber 25] are adopted.
An examination of work processes is then proposed as a way
to analyze and possibly quantify the importance of those
factors.
The work process analysis methodology starts with the
observation that the structure of an organization is determined by two basic elements: division of labor and coordination of effort. Division of labor is accomplished by
creating work units, typically based on functional specialization. Examples are operations, maintenance, instrumenta-
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tion and control, and health physics. Coordination is
accomplished by both formal and informal mechanisms,
including policies, procedures, scheduled meetings and
unscheduled meetings. Work processes within a functional
unit tend to be standardized and controlled by written procedures. The objective of the work process analysis methodology is to identify the organizational factors that can impact
the performance of particular tasks, and ultimately to quantify those impacts as changes in PRA parameters (failure
rates, human error probabilities or system unavailabilities).
The first step in the work process analysis model (WPAM)
is the identification of front-line and supporting work
processes. Front-line process are those that have a direct influence on the operability of plant hardware. such as plant operation, maintenance, and modifications. Supporting work
processes include training, procurement and quality control.
For each work process, the following basic question is
posed: how can an accumulation of organization failures
lead to an unsafe plant condition?
Each task in a given work process can be influenced by
several organizational factors. In fact, one of the strengths
suggested for this approach is its ability to identify organizational deficiencies that could disable dissimilar components. If the analysis is to be extended to quantification of
the impacts on human error rates or system unavailability, it
is necessary to rank the organizational factors according to
their degree of influence on each task. One method of
performing the ranking is the analytical hierarchy process.
This involves assigning relative weights to each pair of
pertinent factors (pairwise comparison). Presumably other
ranking methods could be used.
In a 1999 paper 128), Weil and Apostolakis propose that
the 20 organizational factors identified by Jacobs and Haber
(25] can be reduced to six without impairing the effectiveness of the work process analysis methodology. The six
factors retained are: communications, formalization, goal
prioritization, problem identification, roles and responsibilities, and technical knowledge. These six were chosen
by identifying factors that affected a large number of tasks
and/or were often cited as contributing to errors, and by
excluding factors that logically could be combined into
one of the remaining factors.
6.6. A model based on expert elicitation
The Swedish Nuclear Power Inspectorate (SKi) has
sponsored a study to develop a risk based performance
monitoring system for nuclear power plants using expert
elicitation to identify organizational and operational-based
safety related performance indicators [29]. The model is
based on a probabilistic safety assessment of the plant. Starting with a proposed list of 78 performance indicators, a final
list of five high worth indicators is derived. The five
indicators are:
* annual rate of safety significant errors,
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* annual rate of maintenance problems,
* ratio of corrective to preventive maintenance on safety
equipment,
* annual rate of problems with repeated root cause, and
* annual rate of plant changes that are not incorporated into
design-basis documents prior to the next outage.
These indicators are proposed as a suitable measure of
safety culture. Ultimately, the assessment of safety culture
(superior, above average, average, below average, or
inferior) can be used to modify equipment failure rates or
system unavailabilities.
The SKi process is particularly interesting because it
replaces virtually all of the activities represented in Fig. I
with expert elicitation. Step I is represented by the initially
proposed list of 78 performance indicators. Steps 2-5, are
replaced by the expert elicitation process, with the output
being the final list of five high worth indicators. Since the
methodology includes an algorithm for quantifying the
impact of the performance indicators on risk metrics, it
provides a means of addressing the upper path of Fig. 2.
6. 7. A summary of the empirical evidence
There is a substantial body of literature dealing with the
relationship between safety culture and safety of operations.
That literature is fragmented, however, and it is often
difficult to understand how one piece of work relates to
another, if at all. The scope, depth, terminology and
perspective vary widely from one study to the next.
The first source of difficulty is terminology. There is
general agreement on the concept of safety culture, and
some agreement on its attributes. Many of the studies
relating management and organization factors to safety of
operations do notuse the term 'safety culture.' If it is used, it
may denote a narrowly defined element of a larger set of
management and organization factors being investigated.
One study can only be compared with another by looking
at the organizational attibutes that are actually measured.
The study of safety culture might benefit substantially if a
consensus could be developed on its definition, and, most
importantly, its measurable attributes.
A second source of difficulty is the availability of suitable
safety metrics. The chemical processing and transportation
industries have sufficiently high occurrences of unwanted
events that it is possible to correlate management and
organization factors with accident rates. Other activities,
including nuclear power generation, have sufficiently low
accident rates that the accident rates provide no basis for
comparing one facility to another. Instead, investigators
select performance indicators, such as the number of
unplanned scrams, as surrogates for safety performance.
Olson et al. 30] illustrate the issue by distinguishing
among three categories of information: () plant performance indicators, (2) penultimate measures of safety,
and (3) ultimate measures of plant safety. They suggest

that the ultimate measures of plant safety are the unwanted
events: core melt, large releases of radionuclides, and large
population exposures. The penultimate measures of safety
are potentially significant events, releases of radionuclides.
and personnel exposures. (Analyses of potentially significant events to determine conditional core damage probability or conditional large early release frequency can
partially bridge the gap between the penultimate and ultimate measures of safety.) Plant performance indicators
might include the number of LERs, operating and outage
data, and the number of violations of NRC regulations. The
use of performance indicators as a measure of safety should
include establishing a relationship between the indicator and
the likelihood of an unwanted event. Current NRC work to
identify risk based performance indicators is intended to
address this issue 1311.
No studies relating safety culture and safety of operations
were identified which addressed all of the activities outlined
in Figs. I and 2. Studies of the chemical process industry
addressed all of the activities in Fig. 1, and provided
empirical evidence that safety attitudes have a positive relationship to safety of operations. Those studies did not
address identifying performance indicators (Fig. 2).
Studies of nuclear power plants focused on identifying
management and organization factors important to safety
of operations, but they lack the extensive field data collected
in the chemical process industry studies. The work started at
PNL by Osborn et al. 201, involved extensive empirical
analyses relating organization factors to performance
indicators, but did not examine attributes of safety culture.
The work begun at Brookhaven National Laboratory by
Haber et al. [231, did address organizational factors related
to safety culture, but data collection and analysis concentrated on measuring those attributes and validating the
measurements. Data collection appears to have been limited
to one fossil and two nuclear power plants, and very little
was reported on establishing an empirical relationship
between the organizational factors and indicators of safety
performance.
Overall, substantial work has been done to validate the
idea that safety culture and other management and organization factors have a strong relationship to safety of
operations. Most of the empirical work has been done
outside the nuclear industry. Some investigators believe
that results cannot be extrapolated from one industry to
another without justification that does not now exist [321.
It appears that Lee [31 has characterized the situation
correctly: "There has been little direct research on the
organizational factors that make for a good safety
culture. However, there is an extensive literature if we
make the indirect assumption that a relatively low accident
plant must have a relatively good safety culture" (emphasis
in original). The proponents of safety culture as a determinant of operational safety in the nuclear power industry
are relying, at least to some degree, on that indirect
assumption.
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7. Regulatory perspectives

7.1. Safety culture as a basis for safety regulation

Regulatory organizations have an interest in safety
culture because it is now widely believed that there is a
relationship between safety culture and safety of operations.
The most obvious link suggested by work done to date is
that a good safety culture is expected to reduce human error
rates. Reason [12] suggests that well-defended technologies,
those that use several layers of defense in depth such as
nuclear power plants, may be especially vulnerable to an
unsafe culture. He points out that the effect of a poor safety
culture is to create gaps or holes in the defenses, which are
not readily apparent (latent errors), thus making the system
vulnerable to a serious accident when the right initiating
event occurs. Defenses in depth make the system more
opaque to the operators, and the operators are more remote
from the processes they are controlling. An important
question remains as to whether safety culture should be
addressed by the regulatory process. That question probably
cannot be answered without considering how it might be
addressed by the regulatory process.
INSAG [5] asserts that safety culture is attitudinal as well
as structural, and that it relates to both organizations and
individuals. Lee [3] suggests that the safety improvements
to be achieved through engineering are limited, and that
additional improvements require addressing the "hearts
and minds of the management and workers." Studies sponsored by the NRC [33,34) have shown a positive correlation
between management and organizational factors and
selected safety indicators. Studies outside of the nuclear
industry 119,351 have shown strong positive correlations
between organizational characteristics associated with
safety culture and low accident rates.
Although there is no universally accepted definition, there
is some commoir ground among investigators on the
elements of safety culture. Most investigators appear to
agree that the elements include good communications,
organizational learning, senior management commitment
to safety, and a working environment that rewards identifying safety issues. Some investigators would also include
management and organizational factors such as a participative management leadership style. The regulatory
dilemma is that the elements important to safety culture
are difficult, if not impossible, to separate from the management of the organization.
Historically, the NRC has been reluctant to regulate
management functions in any direct way. Licensees have
been even more reluctant to permit any moves in that
direction. The argument is, of course, that licensees are
responsible for the safe operation of their facilities, and
they must be permitted to achieve safety in their own
operating environment in the best ways they know. The
closest NRC has come to evaluating management performance is the SALP program, which the agency has
discontinued. Throughout its life it was criticized by
licensees as lacking objectivity.

One of the most comprehensive reviews of the relationship between safety culture and safety of operations was
undertaken for the United Kingdom Health and Safety
Executive by its Advisory Committee for the Safety of
Nuclear Installations (ACSNI) [36].
ACSNI concludes, from USNRC sponsored work, that
the key predictive indicators of safety performance are
effective communication, good organizational learning,
organizational focus on safety, and external factors such
as the financial health of the organization and the impact
of regulatory bodies. It holds that, The best safety
standards can arguably only be achieved by a programme
which has a scope well beyond the traditional pattern of
safety management functions." It characterizes the evolution of safety regulation as follows:
There are three phases in the history of attempts to
regulate general industrial safety.
First, there is a stage of concentration on the outcome; if a
worker or a member of the public is harmed, those
considered responsible are punished.
Second, there is a stage of prescribing in advance the
detailed action that industry must take. For example the
organisation must provide guards of certain types for
specific machines.... This stage is an advance because
it attacks points of danger before actual harm occurs....
In the third stage, industry is canvassed to develop a
'safety culture'... This stage of regulation... concentrates
on the internal climate and organization of the system
land] also emphasizes the need for every individual to
'own' the actions being taken to improve safety...."
In examining the regulator's role in influencing licensee
organizational behavior, the ACSNI human factors study
group maintained that, "The behavior of the regulators
will affect the culture of the licensees.... The regulators
need to act in such a way as to encourage 'ownership' of
safety by the whole staff of the licensee [36, p. 47J."
A theme that runs through the ACSNI study is that the
most effective safety cultures will develop in less prescriptive regulatory structures. "The most impressive achievements appear in companies where the pressure for safety
has been generated from within the organization, apparently
independent of external standards [36, p.161."
A subsequent report 371 notes that "It is recognized that
there are a number of prescriptive regimes, such as the U.S.
Nuclear Industry, where the encouragement of a positive
safety culture is still essential. It is considered that those
Operators with good Safety Cultures, within the US regulatory regime, tend to self-regulate around the constraints of
the regulatory regime, to attain levels of safety which are
beyond those minima specified in the regulations. The
manner in which the Regulator can encourage such selfregulation is not clear [37, p. 34]."
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One aspect of this idea is explored in some detail in an
earlier paper by Marcus 381, in which he examines the
implementation of certain NRC requirements at several
U.S. nuclear power plants. His conclusion was that,
"...nuclear power plants with relatively poor safety records
tended to respond in a rule-bound manner that perpetuated
their poor safety performance and that nuclear power plants
whose safety records were relatively strong tended to retain
their autonomy, a response that reinforced their strong
safety performance."
7.2. hIernarionalactivities
The IAEA has continued to develop the concept of safety
culture as an important contributor to safety of operations,
and therefore as an important issue to be addressed by the
regulatory process. A 1998 publication is devoted to
offering "...practical advice to assist in the development,
improvement or evaluation of a progressive safety culture
[39]." A revision to INSAG-3 was issued in 1999 to provide,
among other things, "A more comprehensive treatment of
safety culture and defense in depth 140]." INSAG-1 3 141]
was also issued in 1999 to "...build upon the ideas outlined
in 75-INSAG-4 [Safety Culture] and to develop a set of
universal features for an effective safety management
system in order to develop a common understanding."
The Nuclear Energy Agency (NEA) has also become
engaged in promoting safety culture as an important part
of safety regulation. A 1999 publication, "The Role of the
Nuclear Regulator in Promoting and Evaluating Safety
Culture [42]," suggests signs that a regulator should look
for to determine the strength of a licensee's safety culture. It
also provides suggestions for regulatory response to a
weakening safety culture, although the suggestions are
very general. A subsequent report deals more specifically
with the issue of regulatory response [43].
NEA has also issued a 'state-of-the-art' report [44] on the
identification and assessment of organizational factors
related to nuclear power plant safety. Volume I lists and
discusses 12 organizational factors:
*
*
*
*
*
*
*
*
*
*
*
*

external influences,
goals and strategies,
management functions and overview,
resource allocation,
human resources management,
training,
co-ordination of work,
organizational knowledge,
proceduralization,
organizational culture,
organizational learning,
communication.
This list is similar, but not identical, to the list of attri-

butes proposed by Jacobs and Haber (Table 3, second
column).
The second volume of the report summarizes the regulatory framework used in nine OECD countries, including
France, the United Kingdom and the United States. In
each case the discussion addresses how the regulatory
process considers management and organization factors.
Most of the regulatory programs discussed include some
evaluation of management and organization factors. By
contrast, the NRC program does not involve direct evaluation of management performance.
Volume 2 of the NEA report 144] also provides summaries of research programs on management and organization factors. The programs described are directed at
identifying management and organizational factors important to safety of operations, incorporating management and
organization factors into PRAs, or evaluating the attributes
of safety culture within a licensee's organization.
7.3. Safetr culture and NRC's regulaton process
The Commission Policy Statement on the Conduct of
Nuclear Power Plant Operations (45], makes 'safety culture'
part of the NRC's regulatory agenda. Issued in 1989, the
policy statement includes the provision that "Management
has a duty and obligation to foster the development of a
'safety culture' at each facility and to provide a professional
working environment, in the control room and throughout
the facility, that assures safe operations." The policy statement then defines safety culture using the definition from
INSAG-4.
Current NRC programs to develop risk informed
regulatory processes and performance based reactor oversight appear to be in consonance with the idea of some
degree of self-regulation. The reactor oversight program
(46] identifies a level of performance, as measured by a
set of performance indicators, where regulatory involvement will be limited to a baseline inspection program. The
program identifies seven cornerstones of safety performance, each monitored by one or more performance
indicators. The four cornerstones for reactor safety are
initiating events, mitigating systems, barrier integrity and
emergency preparedness. In addition to the cornerstones,
the staff has identified three 'cross-cutting' elements that
are part of each cornerstone. These are human performance,
management attention to safety and worker's ability to raise
safety issues (safety-conscious work environment), and
finding and fixing problems (corrective action programs).
There are currently no performance indicators associated
with these cross-cutting issues.
The staff recognizes that the new oversight program will
involve a shift in the NRC role from improving human
reliability to monitoring human reliability. This appears to
be consistent with the thought of allowing more of what
might be termed 'self-regulation.' On the other hand, the
staff equates the term 'safety culture' with 'safety conscious
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work environment.' This appears to be a much narrower
concept of safety culture than is used by most writers in
the organizational safety field.
Two questions are suggested here. The first is whether
the NRC is giving sufficient attention to the staff
skills, knowledge and abilities that will be required in a
risk-informed. performance based regulatory scheme. If
the NRC is to encourage safety culture, it may require a
different perspective on the part of the front-line inspection
staff. The second question is whether appropriate atention
is being given to identifying performance indicators for
human performance, safety culture, or other relevant
management and organizational factors.
The ACSNI study group 36] concluded that research is
required particularly in two areas. "Firstly, work is necessary simply to increase the number of validated culture and
performance indicators available. Secondly, studies are
required to establish the extent to which the indicators
remain valid once they have been identified and used as
indicators."

20-1

performance indicators. Consensus may not be easily
reached, but investigators seem to have made too little use
of past work, and constructed new frameworks rather than
building on what has been done. Performance indicators
will be even more difficult. Some work is underway to
determine the degree to which the performance indicators
in the reactor oversight program capture human performance issues. The results of that work might provide
some insights into how performance indicators could be
developed.
The NRC regulatory program must assure that licensee's
root-cause analyses and corrective action programs are
capable of identifying safety culture issues. Models for
human performance, such as ATHEANA 15], will not be
realistic until the influence of the plant's safety culture on
the error-forcing context' is assessed [481.
Ultimately, the NRC will have to arrive at an understanding of how its regulatory process can affect the safety
cultures of its licensees, both positively and negatively.
The role of the regulator needs to be determined, including
the possibility that there is no role other than monitoring.

8. Conclusions
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Definition
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Safety Culture*

Safety Culture is that assembly of
characteristics and attitudes in organizations
and individuals which establishes that, as an
overriding priority, nuclear plant safety issues
receive the attention warranted by their
significance.
*International Atomic Energy Agency Vienna, 1991
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Senior Plant Managers Role
* Affirm and articulate a strong safety culture vision
* Establish clear organization values and priorities
* Be accountable and expect organization
accountability, encourage teamwork, build trust
* Understand and expect an organizational shared
understanding of the details
* Be visible, vigilant, and champion safe operations
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Plant Operations
* Conservative decisions with a profound
respect for the reactor core
* Commitment to training and continuous
leaming
* Sets standard for plant
* Defense in depth plant management
* Risk informed decisions
* Adherence to procedures
* Continuous learning
+ Focus on nuclear fuel integrity and safety
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Plant Maintenance
* Adherence to plans, procedures, and schedules
* Strong interface between maintenance activities
and plant operations
* Strong quality assurance program focused on
safety related equipment
* Continuous learning, use of internal and external
experiences
* Craft ownership
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Engineering
* Understands and controls design basis
* Establish and maintain engineering programs
* Healthy and respectful interface with
Operations/Maintenance/Training
* Operational Focus
- Day to Day
- Long Term
- Equipment Reliability
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Employee Training and Skill
* Highly skilled operators and technicians
* Use of industry and internal operational
experience
* Use of training programs
* Management knowledge of the plant
* Management rotation and mentors
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Perfonnance Monitoring
* Measuring and paying attention to trends
* Use of industry and internal operating
experience
* Predictive risk analysis
* Intenal and external perfornance assessments
+ Work environment feedback

06/10/2003

Alan Price VP Dominion Nuclear Connecticut

9

C

(C

Plant Investments
* Modeling guides investment (Value Model)
- Safety Function?
- Industrial or Environmental safety impact?
- Regulatory requirement?
- Reliability requirement?
- Return on investment?
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Employee Behaviors
*
*
*
*
*

Sensitivity to degraded plant conditions
Questioning unusual or unexpected results
Focus on continuous learning
Focus on human performance
Willing to advance items important to safety
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Safety Conscious Work
Environment
* Employees at all levels advance safety issues
without fear of reprisal
* Management and employee training
* Alternate paths established for resolving safety
issues
* Senior management review of potential or
perceived reprisals
* Share trust and respect at all organization
levels
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Safety Culture Measurements
* Equipment Reliability
-

System and component performance and trends
Long range plans
Forced outages
Outage planning and execution

* Organizational Effectiveness
-

Integrated and cross functional assessments
Reactivity management
Operating experience - internal and external
Leadership assessments and feedback loops

* Adherence to Standards
- Procedure quality, use, and adherence
- Commitment to training
- Corrective actions
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Questions?
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ACRS Safety Culture Workshop
Attributes of Safety Culture - PanelB

Presented by:
Sonja B. Haber, Ph.D.
Human Performance Analysis Corporation
200 Riverside Boulevard, Suite 14L
New York, NY 10069
(212) 874-6520
sbhaber@erols.com
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Background
0

1987- 1995

U.S. Nuclear Regulatory Commission

*

1990 - 1992

Department of Energy

*

1995 - present

Canadian Nuclear Safety Commission

*

1995 - 1998

Soviet Designed Reactors

*

1998 - present

IAEA Safety Culture Evaluations/
Workshops

*

2000 -2002

CIEMAT (CSN/Utilities - Spain)

*

2003

Davis-Besse Safety Culture Evaluation
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Evolution of Safety Culture Attributes
*

Identification of Organization and Management Behaviors
Impacting Safety Performance and Methods for
Assessment

*

Characteristics of High Reliability Organizations

*

Safety Culture Characteristics

r1

Identification and Assessment of
Organizational Behaviors
*

17 organizational behaviors identified which impact safety
performance

*

Data collection tools developed for assessment of
organizational behaviors

*

Multiple tools to assess each behavior systematically and
objectively

*

Tools allow for collection of quantitative and qualitative
data

*

Collection of convergent data from multiple tools is
unique
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Characteristics of High Reliability
Organizations (Roberts and Bea, 2001)
A unique set of organizationsthat depend on human performance to
avoid incidents involving significantadverse consequences in terms of
employee andpublic health and safety.
HROs are successful at:
* Getting employees to buy into the big picture through consistent
communication and teamwork to arrive at a common path forward
*

Being "learning organizations" by aggressively seeking to know what
they don't know

*

Using measurement to manage so that reward and incentive systems
recognize the costs of failure as well as the benefits of reliability

Culture is the umbrella over these characteristicsand influences their
implementation. Successful HROsplace heavy emphasis on promoting
a positive safety culture.
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IAEA Safety Culture Model
*

INSAG - 4 definition of safety culture

*

Safety culture exists in an organizational context

*

Schein model of culture
* Artifacts
* Claimed values
* Basic assumptions

*

Stages of safety culture development
* Compliance
* Performance
* Process
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Safety Culture Characteristics
*

Safety is a clearly recognized value

*

Accountability for safety is clear

*

Safety is integrated into all activities

*

A safety leadership process exists

*

Safety culture is learning-driven

Specific performance objectives and criteriaallowing assessment of
presence or absence of each characteristichave been identifed.

C

(

C
Relationship Between Safety Culture Characteristics, Performance Objectives and
Organizational Behaviors
Safety Culture
Organiz.
Performance Objectives
___________________

-Documentation that describes mportance and role of safety in operation oF

organization exists
-Value of safety is clearly transmitted and understood by all personnel through
multiple mechanisms
'Decision-making that reflects value and priority of safety in timely and
focused manner exists
-Necessary allocation of resources Is being made
*Roles and responsibilities cearly defined and understood
-Compliance with regulations and procedures
*An Independent and constructive relationship with the regulatory body exists
*Delegation of responsibility with appropriate authority exists
*Management commitment to safety Is evident at all levels
*Good housekeeping, material condition and working conditions exist
'Quality of documentation and processes, from planning to implementation
and review, is good
-Sets of performance indicators are tracked, trended and evaluated
-Use of self-assessment is evident
-Integration of all types of safety is evident In organization
*Knowledge and thorough understanding of work processes exists
-Collaboration and teamwork is encouraged, supported and recognized
--.Visibility and involvement of management in safety-related activities
'Involvement and motivation of all staff in organization Is evident
'Change management process that promotes orderly transition Is evident
'An organizational process for conflict resolutions exists and Is effectively
used
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*Attentlon to Safety
*Decision-making
*Goal Setting/Prioritization
*Resource Allocation
*Time Urgency
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-Roles and Responsibitles
*Performance Quality
'Management Emphasis on Safety
'Employee Awareness of Risk
'External Communication
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'The impact infbrmal leaders have on safety culture is recognized
'Open reporting culture without blame exists
'Use of organizational and operating experience, both intemal and extemal to
organization, is evident
'Process to identify problems, develop and Implement Integrated corrective
action plan, exists
'Professional and technical continuous development of staff is evident
'A questioning attitude Is evident at all organizational levels

ational
Behav'Iors

Characteristics
1~~~~~~I

|,,aCSafeRy

'Organizational Culture
*Communication
'Commitment
,,_!v!
'Job SafIsfaction
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learning-driven intheK
organI aton..<
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-Coordination of Work/Time Urgency
-Formalization
-Training
'Organizational Knowledge
*Cohesion

'Organizational Learning
'Problem Identificafon & Resolution
'Performance Evaluation
*Personnel Selection

(

Implications
*

Safety culture attributes are definable and assessable

*

Tools are available for the diagnosis of the absence or
presence of attributes important to safety culture

*

Some behaviors have been more successful at
differentiating between organizations

*

Strategies can be implemented to ensure organizational
alignment on the development, implementation, and
continuous improvement of a positive safety culture

*

Criteria could be better defined from an empirically
generated database to understand the distribution of
safety culture characteristics across the industry.
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ACRS Safety Culture Work Shop
June 12, 2003
Utility Service Alliance (USA)
Nuclear Safety Culture Assessment
William O'Connor
VP Nuclear Generation, Detroit Edison
Chairman of the Board, Utility Service Alliance
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Agenda

What is the Utilities Service Alliance?
Why perform a Safety Culture Assessment?
What is Safety Culture and Safety Conscious Work
Environment?
USA Assessment Development/Implementation
USA Assessment Results

2
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USA Member Stations
• Nebraska Public Power District
(Cooper)
Omaha Public Power District
(Fort Calhoun)
• Energy Northwest (Columbia)
(Wolf Creek) Nuclear Operating
Corporation
Pennsylvania Power & Light
(Susauehanna)
HAmerican Electric Power (DC Cook)
RDetroit Edison Company (Fermi 2) 3

C~~~~~~~~~~~~~~~(

USoA v.ision.
"Together, we will be a fleet of safe,
cost-effective, top-quartile operators."

Strategic Objectives:
A Improve Station Operational
Safety & Effectiveness
X

Provide Industry Leadership

A

Increase Economic Benefit
4
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Why perform a Safety
Culture Assessment?
USA BOARD MEETING
JUNE, 2002

BAre any of the USA member
plants ex 1bfin r the same
weaknesses/symptoms that
existed at Da vis-Sesse?
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What is Safety Culture?
"that assembly of characteristics
and attitudes in organizations and
individuals which establishes that,
as an overriding priority, nuclear
plant safety issues receive the
attention warranted by their
significance."
From: International Nuclear Safety
Advisory Group (INSAG-4)
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What is a Safety Conscious
Work Environment?
"...a work environment in which
employees are encouraged to raise
safety concerns and where concerns
are promptly reviewed, given the
proper priority based on their
potential safety significance..."
From: Commission Papers SECY-97-260
7
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SCWE SURVEY
SCWE is one element of a strong
Safety Culture. USA is using a
credible survey.
UNEI 97-05 - (21 Questions) 4 Areas:
ElSafety Conscious Work Environment
FlEmployee Concerns Program
EManagement Conduct & Performance
ECorrective Action Process

USurvey of USA members to be completed
by July, 2003.
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Safety over Production

Culture instilled in the staff can have negative or
positive affects on the decision making processes A
proper balance must exist between nuclear safety and
production concerns. A strong production focus could
result in a unintended affects on site safety culture.
Management is the driving force in shaping
organizational cultures.
9

(

(
J E
S*U

9

(

Production over Safety

Production
Focus ($$$)
can contribute
to:
Complacency
Isolationism
Arrogance
NonIntrusiveness

These cultural attributes can
result in the propagation of a
non-questioning attitude & can
lead to living with degraded
conditions and justifying
minimum standards.
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Attributes of a Strong Safety Culture

MANAGEMENT
BEHAVIORS

SAFE

CAP RIGOR
STAFF
CAPABILITY

INDEPENDENT
OVERSIGHT
OPERATING
EXPERIENCE

-Um
OVERX

REGULATORY
COMPLIANCE

vnt
-Eu~~

SAFETYOVER

PROBLEMS
IDENTIFIED
REPORTED

SIGNIFICANC
RECOGNIZEI
EXPECTATIONS
MULTICOACHING
DISCIPLINE[
TEAMS
ACCOUNTABILITr y
RESOURCES
TECHNICAL
RIGOR
RELIABLE PLANI ,

LEARNING
FROM OTHERS PROCEDURES
INTRUSIVE
MISREGULATIONS
FORTUNES
CREDIBLE
DESIGN BASIS
EFFECTIVE BENCHMARK
MAINTAIN OR
BACKED BY
IMPROVE
MANAGEMENT
SAFETY
MARGINS
INDEPENDENT
CAPABLE
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Safety Culture
USA Strive For Excellence
EFFECTIVE
CAP

INTRUSIVE
OVERSIGHT

GOOD
cc MPLIANCE
T

m

Zsn

o::

~-

WEAKNESSES

WEAKNESSES
IN
MANAGEMENT

GOOD STAFF
CAPABILITY

IN THE
OPERATING
EXPERIENCE
PROGRAM

RESULTS
IN A SAFE
REACTOR
12

Assessment Development
USOER 02-4
HINPO Principles for Effective
Operational Decision Making
HINPO Warning Flags From Recent
Extended Shutdowns
MUSA Team Input
MDavis-Besse 0350 Public Meetings
N Davis-Besse Root Cause Evaluations
13

(

(

(

Assessment Development
39INPO 02w005 Analysis of Significant
Events
INPO 97-002 Performance Objectives
and Criteria
HINPO 97-003 Safety Focus During
Changing Times
HINPO Principles for Effective Self
Assessments and Corrective Action
Programs
14
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Assessment Development
HINPO 98-003 Managing by Experience
N NRC Policy statement for nuclear
employees raising safety concerns
without fear of retaliation
MR. A. Meserve Meeting on Safety
Culture
R NRC SECY-97=260 Resolution of public
comments Federal Register SCWE

15
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Assessment Development
Example Behavior Attributes
MINPO "Principles for Effective Operational
Decision-Making" states:
X A ttributes

E Personnel recognize potentially degraded
conditions through the following:
IEknowledge and understanding of safety

expectations, including design and licensing
basis
E awareness of proper equipment or system
operation and trends
Ea questioning attitude
16
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Assessment Development
Example Scoring Matrix
Conditions that potentially challenge safe, reliable
operation are recognized and promptly reported for
resolution.
AVE

I.B.1 Management recognizes potentially degraded SCORE
conditions by demonstrating these behaviors:
a. Ensuring personnel are knowledgeable
and understand safety expectations,
including design and licensing bases
b. Ensuring personnel are aware of proper
equipment or system operation and trends
c. Ensuring personnel maintain a
questioning attitude
_______

___________________________________________

I

_________

A.

17
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Assessment Development
Interview Question Banks

.J

NOTE CROSS REFERENCE
TO SCORING MATRIX

P

iting

Question
the station have trending
. 'Does
program to assist in the
identification of repetitive
equipment issues?
Answer: Corrective Action
Program trending does not always
provide useful information to
Engineering. For example the F606
valve motor has failed several
times in the past 15 years.

__

__

_

_

_

_

_

I

_

_

_

_

I
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Assessment Development
Scoring Criteria
SCORING CRITERIA
1

2

3

4

5

NEEDS MUCH
IMPROVEMENT
Usually shows
undesired
behavior.
Rarely shows
desired
behavior.

NEEDS SOME
IMPROVEMENT
Sometimes
shows
undesired
behavior,
sometimes
desired.

COMPETENT
Usually shows
desired
behavior.
Rarely shows
undesired
behavior.

STRENGTH
Usually shows
desired
behavior with
very strong
skills.

EXCEPTIONAL
Almost always
shows desired
behavior with
highest skills.

19
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Assessment Implementation
, Use of Scoring Matrix

SCORES POSTED ON THE WALL DURING
ASSESSMENT WEEK
1.B.1 Management recognizes potentially degraded SCORE
conditions by demonstrating these behaviors:
a. Ensuring personnel are knowledgeable
and understand safety expectations,
including design and licensing bases

1 2,3,
272

AVE

ZOO

b. Ensuring personnel are aware of proper 22,2,3
equipment or system operation and trend 3,3

2.63

4,4,4,5

3.70

c. Ensuring personnel maintain a
questioning attitude

3,3,3
~~~~20
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Assessment Development
Creating Interview Questions

HInterview Question Banks Developed For:
ESenior Management
ElMiddle Management
EIEngineering
ElOperations
El Oversight
ECraft
21
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Assessment Implementation
Scoring

HAssessment Scoring documented on:
ElField Note Collection Sheets
3(Plant tours & misc. observations)

ElQuestion Banks
EI(Interview f 80 people)

IlObservations Guides
IF(Meetings, Briefs, Control Room)
22
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Example Material Reviewed Prior
to Assessment Week
HUCOs

MRoot Cause Reports
USampling of problem reports
#Adverse Trends
HQA Audits, Surveillances
USelf Assessments
MCorrective Action Backlog
23
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Example Material Reviewed Prior
to Assessment Week
NO&M and Capital Cost Trend Info
AManagement Policy on Safety
RHuman Performance Clock Resets
3CDeferred Outage Work
UNRC Reports (Violations, LERs, etc.)
MCorporate Review Board Meeting Minutes
#CStaffing Stability
24
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Site Assessment Report
Strengths

3.60

3.50
3.50

3.44
3.40

3.30

3.23
320

3.15

3.13

3.10

3.04
3.00

2.90

2.80 L

I

2B.1.a

-

1.B.3.d

I

I

4.B.2b

I

1.B.2.b

ZB.1.h

1.B.1.c

Effectve Operatlonal DeCision NIbdng Paragraph No.

4.B.3.b

An COhes
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Site Assessment Report
Areas for Improvement
3.11

&%'**

ir

thp

v

N*Q
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Site Assessment Report
Warning Flags

3 .1 7

3 .1 5
2 .8 9

3 .0 0

3 .4

3 .4 1

E E

c c

3 .2 7

3 .0 3

2 .4 7

--

G

FF

,

.. -- 'v

I

.:-.

.

JJ
B B
DD
A A
W a rn In g Flag P a rag rap h

-

,

HH
No.
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Results
Fermi 2

UTypical Strengths Identified
ElManagement emphasizes Nuclear Safety
over Production.
xEJBusiness Plan
Illncentive Program
IXJManagement involvement

ENo reluctance to raise issues.
ElStrong partnership between management
and craft.
28
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Assessment Results
Fermi 2
UTypical Areas for Improvement cont'd
IEWork control process. Reliability
improvement initiatives fragmented.
ElOperations standards and formality.
FlSupervisor time in the field.
ESignificance of some events not recognized.
EICAP problem report categorization.
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Roll-Up Report
INPO WARNING FLAGS
JJ Self-Critical - Oversight organizations demonstrate
an unbiased outside view and deliver tough messages.
Self Assessments find problems and address them.
0.6 0o

0 .4 0

0 .2 0

0 .00

P lan t A

P la n t B

P a n t C

P Ian t D

p

IiLt

*0 .2 0

*e .4

0

.0 .6 0 .1
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Roll Up Report
2

3 .4 0
3 .2 5

3 .2 0

3.2 0
3 .0 9

3 .0 8
3 . 0

-

2 .8 0

-

2.94

2 .9 6

NEEDS SOME
IMPROVEMENT
Sometimes shows
undesired behavior,
sometimes desired.
COMPETENT
Usually shows desired
behavior. Rarely shows
undesired behavior.
STRENGTH

Usually shows desired
behavior with very
strong skills.

2 .6 0

2 .4 0

-

2 .2 0

-

2.00

-4_

-

Plant A

PLANT

A

Plant B

Plant C

Plant 0

Plant E

B

C

D

E

Fleet Ave

AVE
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Where Do We Go
From Here?

lThe Assessment is a Spot
Check!
ElHow do we continuously
monitor Safety Culture?
32
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WhWere Do We Go From Here?

November 11, 2002

Incorporate similar assessments
in the organization's ongoing
assessment programs.
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AdvioryBriefing for the
Advisory Committee on Reactor Safeguards
June 12, 2003

MANAGEMENT & HUMAN
PERFORMANCE INSPECTION
AT DAVIS-BESSE
Jack Grobe, Chairman
Davis-Besse Oversight Panel
Geoff Wright
Inspection Team Leader

((

(
4"

Davis-Besse - ACRS Briefing

Regulatory Basis for Inspection
10 CFR 50, Appendix B, Criterion XVI, "Corrective
Action" requires that:
* Significant conditions adverse to quality are promptly
identified and corrected.
* The cause of significant conditions adverse to quality is
identified and actions are taken to preclude repetition.
The reactor head degradation was a significant condition
adverse to quality requiring correction and action to
preclude repetition.
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Davis-Besse - ACRS Briefing
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Licensee's Root Cause for Failure to
Identify Head Degradation
* Staff and Management Exhibited Less than Adequate
Nuclear Safety Focus
* Weaknesses Existed in Nuclear Safety Culture,
Standards, and Decision-Making
* Management ineffectively implemented processes, and
thus failed to detect and address plant problems as
opportunities arose.

June 12, 2003
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Davis-Besse - ACRS Briefing
,. * ,.0

M&HP Inspection Output
The results from this inspection, other NRC
inspections, and ongoing licensee assessments,
when combined, will allow the Oversight Panel to
make an informed decision on the effectiveness of
the licensee's Management and Human
Performance corrective actions.

June 12, 2003
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r B Davis-Besse - ACRS Briefing
Davis-Besse Oversight Panel Inspection Plan
for
Management and Human Performance (M&HP) Area

*

Phase 1 - Review Cause Analyses for Proper Scope
and Depth

*

Phase 2 - Review the Plan and Implementation of
Corrective Actions to Assure Causes are Addressed

*

Phase 3 - Review Corrective Action Effectiveness

June 12, 2003
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Davis-Besse - ACRS Briefing

M&HP Phase 3 Inspection Plan
*

Evaluate Licensee's Internal and External Review
Processes to assess safety culture

*

Evaluate Licensee's Long-Term Approach for monitoring
continued safety culture improvement

*

Evaluate Licensee's Employee Concerns Program
Effectiveness

*

Evaluate Licensee's Assessment of Safety Conscious
Work Environment (SCWE) and Safety Conscious Work
Environment Review Team (SCWERT) Effectiveness

June 12, 2003
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1 Davis-Besse - ACRS Briefing

Inspection Guidance
NRC Guidance
* 1989 Policy Statement on Conduct of Nuclear Power Plant
Operation
* 1996 Policy Statement on Freedom of Employees to Raise Safety
Concerns Without Fear of Retaliation
* NRC Inspection Procedure on Identification and Resolution of
Problems
* NRC Inspection Procedure on Resolution of Employee Concerns

June 12, 2003
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Davis-Besse - ACRS Briefing

Inspection Guidance (cont'd)
Internationally Recognized Guidance/International Nuclear
Safety Advisory Group (INSAG) Documents
* INSAG 4, "Safety Culture"
* INSAG 11, "Developing Safety Culture in Nuclear Activities:
Practical Suggestions to Assist Progress
* INSAG 13, "Management of Operational Safety in Nuclear
Power Plants"
* INSAG 15, "Key Factors in Strengthening Safety Culture"

June 12, 2003
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Davis-Besse - ACRS Briefing

Inspection Team
Geoff Wright, NRC, RIII
J Persensky, NRC, RES
Clare Goodman, NRC, NRR
Lisa Jarriel, NRC, NRR
Rick Pelton, NRC, NRR
John Beck, NRC Consultant
Mike Brothers, NRC Consultant
June 12, 2003
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Davis-Besse - ACRS Briefing

Safety Culture Assessment Process
Inspection Methodology
* Inspection Approach
* Inspection Method

June 12, 2003
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Davis-Besse

-

ACRS Briefing
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Davis-Besse - ACRS Briefing

Conclusions
* 10 CFR 50, Appendix B provides regulatory basis for
inspection
* Inspection being effectively accomplished through an
expert team using existing NRC policy and
International guidance

* Results of inspection will be discussed at a Public
Meeting
June 12, 2003
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Davis-Besse NuclearPower Station

Advisory Committee on Reactor Safeguards
Workshop on Safety Culture
June 12, 2003
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Organizational Safety Culture
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Lew Myers
Chief Operating Officer - FENOC
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Organizational Safety Culture

Desired Outcome
Discuss the FirstEnergy Nuclear Operating Company
(FENOC) Organization .s"Safety Culture, Including
* Historical P tive
* Safety Culturel
* Safety Culture
-
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Organizational Safety Culture
Historical Perspective
l

* March, 2002 - Degradation of Reactor Pressure
Vessel (RPV) Head Disdovered
-

r

-

-

--

NRC Manual Chaper 0350 Pocess for Extended
Shutdowns
i
2
FENOC Retum tosConiststof
Seven
Building Blocks D gesi*to 41hprove and Sustain
Performance

-

=
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Organizational Safety Culture
Historical Perspective
* August, 2002 - Root Cause Report on RPV Head
Degradation Found That Plant Management Had a
Less Than Adequate Nuclear Safety Focus
-

-

Production Focus, Established by Management, Combined
With Taking Miiflum-Actios to Meet Regulatory
of Degraded
Requirements retce
Conditions
Relative Low Threshold, but
Conditions Were IdItit
Not Properly Classified or Evaluated by Management

6
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Organizational Safety Culture
Historical Perspective
.i

c

i

Attributes Found by Management and Human
Perfornance Root Cause
* Lack of Management Intrusiveness
* Isolationism by Plant Organization
* Inadequate Implementaion of Corrective Action
Process
* Root Causes lak d Rigo
* Operability EW
Focused
* Operations Leade,
sed on Only
Operating the Plan-t * Material Condition Issues Were Not Resolved
* Silo Mentality Between Plant Work Groups
* Written Policies Did Not Support a Strong Safety
-,

Focus
7
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Organizational Safety Culture
Understanding Safety Culture
* August, 2002 - Employee Safety Conscious Work
Environment Survey by FENOC
* January, 2003 - Developed ENOC Safety Culture Model
t Riew of Safety
* January - Febru-Indepd
Culture at Davis-Bie Aens1 db Zirformance, Safety,
and Health Associates.I 4C
Sonja B. Haber, Ph
v-Poject Manager
-,

-

* March, 2003 - Employee Safety Conscious Work Environment
Survey by FENOC
8
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Organizational Safety Culture
FENOC Definitions
Safety Culture
That assembly of characteristics and attitudes in
organizations and indiviiKluals which establishes an
overriding prioiitytowa ls nuclear safety activities
and that these igsiThs recvdtie attion warranted by
their signifianc;:

Safety Cofl:i~ 'Wok Environment
That part of a Safety Culture addressing employee
willingness to raise issues and management's response
to these issues.
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FENOC Safety Culture Model
Drive for
Excellence

Safety Culture
aSE

]

1_

Rigorous Work 1
Control and
I
Prudent Approach |

Commitment to
Safety

[

Goals, Roles
and Teamwork
Ownership and
Accountability

[
[

Qualification and
Training
Commitentto
Continuous
1mmmmm
Cross-Func9onal
Work Management
& Communication

Open
Communications

Commitment Area

Nuclear
Professionalism

| Plant Management|

Statement of
Safety Policies

Commitment Area
Policy or
Corporate Level

Commtmen Are

[

Management
Value Structure

ll
l

Resources
..

.

.

..

Self Assessment

Environment of
Engagement and
Commitment

Independent
Oversight
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INDIVIDUALS'COMMITMENT AREA

CRITERIA RELATED TO QUESTONING ATTITUDE
l_CaIenaes are welcomed
ATTRIBUTE

RED

YELLOW

WHITE

GREEN

Management
observations and QA
field observations
show that most prejob
briefs are not
acceptable.

Management
observations and
QA field
observatons show
that most pre-job
briefs are
acooeptable.

Management
observations and QA
field observations
show that with some
exceptions, pre-ob
briefs are acceptable.

Management
observations and
QA fid
observations show
that prejob briefs In
general are
acceptable.

Percent of CRs
per person per
group

Less than 13% of
individuals wrote CRs
during the past 30
days.

Between 13-15%
of ndividuals
wrote CRs during
the past 30 days.

Between 15-17% of
individuals wrote CRs
durng tie past 30
days.

More than 17% of
individuals wrote
CRa during the past
month.

Number of
prgrammatic
CRs

The number of
programmatic CRs
Indicates that
individuals in general
are reluctant to write
CRs on programmatic
and management
Issues.

The number of
programmatic CRs
Indicates that most
individuals are
willing to write CRs
on programmatic
and management
Issues.

The number of
programmatic CRs
indicates that a large
majority of individuals
are willing to write
CRs on
prgrammatic and
management Issues.

The number of
programmatic CRs
Indicates that
individuals in
general are willing
to write CRs on
programmatic and
management
Issues.

Pogam and
process error rate

>0.48 program and
process errors per
10,000 hours worked.

c0.4B program
and process errors
per 10,000 hours
worked.

<0.30 program and
process errors per
10,000 hours worked.

<0.27 program
and prooess errors
per 10,000 hours
worked.

Resing problems

Management
obseevtns and NQA
field observations
show that most
indiduals are not
raising prblems
encountered In the
fld.

Management
observtons and
NCA field
observatlons show
tfiat most
individuals are
raising problems
encountered In the
field.

Management
observations and
NQA fildd
observations show
that a large majorty
of Individuals are
raising problems
encountered In the
field.

Management
observations and
NQA fid
observations show
that ndWiuals in
general are rasing
problems
encountered hi the
field.

Quallty of pre-job
biefs

0

0
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FENOC Actions Taken to Improve Safety Culture
Policy Level Commitments
- Board of Directors Passed Resolution on Nuclear Safety
- Established Policy on Nuclear Safety Culture
- Created Chief Operating Officer Position
- Created Executive VicIsident - Engineering Position
- Established FENOC Co por ate
Oization Structure
- Established
dent Eeu
L Quality
Assurance Positfi6>i?:A
- Greatly StrethenE ees Concerns Program
- Established a Safety Conscious Work Environment
Policy
- Enhanced FENOC Values, Mission, and Vision
Statements
12
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FENOC Actions Taken to Improve Safety Culture
Management-Level Commitment
- Appointed New Proven Senior Management Team
- Brought in a Number of New Managers
- Established Management Observation Ties to Plant Risk
- Implemented Major Imprve
'ntin:Plant Safety Margin
- Strengthened Correcti ,eActionP gram
..
- Established an Engie _g essie,io
'd
- Assigned Owners and N'for
Engineering and Programs
- Improved Problem-Solving and Pecision-Making Process
-_-:jts
to

-.,

- Revised Competencies in Appraisal Process to include Nuclear
Professionalism and Nuclear Safety Consciousness
- Provided Leadership in Action Training on Additional Competencies
13
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FENOC Actions Taken to Improve Safety Culture
Employee Commitment

,.

r

*~

- Communication and Alignment
F 4C Meetings (Compliments, Communications, Concerns, and
Changes)
> Town Hall, All Site, and Department Meetings
F Stand Downs
- Provided Reactor Head CaffStudy Training
- Supervisor Refresher taining n Leadership in Action
- Supervisor TrainingoW Safey
r Eironment
- Implemented Operator,fjadrb
- Strengthened Individual QrshiT
i CQmmitment
>Engineering Rigor
Opera1ity
p
Decision-Making
> Operator License Responsibilities Training
> Shift Manager Command Responsibility
- Requalified All Root Cause Evaluators
- Established a Site Integration Plan for Alignment and Leadership
Development Interventions
14
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Organizational Safety Culture

; Closilg Remarks
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