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This is an unofficial transcript'of a meeting of

the United States Nuclear Ringulatory Commission held on ;

November 1, 1989, in the Commission's office at One '

.

White Flint North, Rockville, Maryland. The meeting was

open to public attendance and observation. This transcript

has not been reviewed, corrected or edited, and it may-

,

contain inaccuracies.

The transcript is intended solely for general

informational purposes. As provided by 10 CFR 9.103, it is ,

not part of the formal or informal record of' decision of

the matters discussed. Expressions of opinion in this -

transcript do not necessarily reflect final determination

or beliefs. No pleading or other paper may be filed with

the Commission in any proceeding as the ' result of, or,

addressed to, any statement or argument contained herein,

except as the Commission may authorize.
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!____

PUBLIC MEETING-;

Nuclear Regulatory Commission
One White Flint North
Rockville, Maryland

Wednesday, November 1, 1989
1

-
i
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I

The Commission met in open session, pursuant {
l

to notice, at 10:00 a.m., Kenneth M. Carr, Chairman,

| presiding. |
| I
1

b
!
t

COMMISSIONERS PRESENT:

KENNETH M. CARR, Chairman of the Commission
THOMAS M. ROBERTS, Commissioner
KENNETH C. ROGERS, Commissioner I

JAMES R. CURTISS, Commissioner
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2 10:04 a.m.

3 CHAIRMAN CARR: Good morning, ladies and

4 gentlemen.

'

5 The purpose of today's meeting is for the

6 General Electric Company to brief the Commission on

7 the progress of the certification program for their

8 advanced boiling water reactor design, the ABWR.

9 The Commission was last briefed on this

10 subject by GE in January of this year. In addition,

11 more recently, the NRC staff, NUMARC and EPRI' have

12 briefed the Commission on advanced reactor designs.in

13 the EPRI Requirements Document.
l

14 The Commission is considering the priority. ;
-

|

15 to be applied to these reviews in light of resource !
1

16 constraints and the apparent lack of express domestic |

17 interest in purchasing an evolutionary light water |

18 ruactor. Factors of concern include concurrent !

19 development of specific advanced evolutionary designs

20 and the EPHI Design Requirements Document for

21 evolutionary designs and the indication that current j

i

2 'd industry activity in progress and planned will not '

!

23 lead to the Commission's goal of standardization.

24 Today we look forward to hearing another

25 perspective as the Commission considers what

NEAL R. GROSS
1323 Rhode Island Avenue, N.W.

Washington, D.C. 20005
(202) 234-4433
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F L- 1 priorities should be given to these reviews. ,

i '2 I understand that copies of the slides i

3 presentations to be used today are available at the '

y 4 entrance.to the meeting room.

! 5 Do any of my fellow Commissioners have any

6. . opening comments?
*

1

I 7 If not, Doctor Wolf, please proceed.

8 I might add, I may have to leave a little

,

9 early to go participate in an exercise, and if I do, ;
r

I10 why, Commissioner Roberts will take over.

11 DOCTOR WOLF: Thank you, Commissioner Carr.

12 Let me just introduce my colleagues here.
I

13 We've got, to my far left, Joe Quirk, who is managing,

"
14 our certification program. To my left here, Dan |,

L 15 Wilkins, who's in charge of the ABWR program and, to
!

16 my right, Pat Marriott, who manages the licensing

17 activities for Ceneral Electric Nuclear.

| 18 I have a prepared statement and in the
1. -

'
| 19 interest of time, commissioners, I thought I'd read it

20 rather than extemporaneous 1y take some time to

I

21 elaborate on it.

22 We appreciate this chance to meet with the

23 NRC on the GE A3WR Certification Program. This is our

24 fifth meeting with the NRC since the program began in

25 late 1986. We believe the program is progressing well
,

I

c _
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1 and is still basically on target. Doctor Wilkins, to
1

2 my left, will give you a status report shortly. -

3 But first, I would like to address several ;

4 questions that have been the subject of recent
:

5 discussions among t i,e NRC, the NRC staff, staff and
'

G groups representing the industry.
.

7 First, I'd like to addreas the question of

8 whet he r there's a U.S. market for the evolutionary

9 light water reactor. My answer is I think there is.

10 I can tell you that the U.S. utilities, the government

11 and industry are making major investments in the
,

12 evolutionary LWR as the best way to provide our

13 country with a nuclear option when new base load

14 commitments are needed. Utilities will need to commit
,

f
15 new base load plants in the 1990s.

16 (Slfca) The first chart, I think, is a very

17 important chart, if you would put that on, please.

'

18 What the chart shows is that since the Arab

19 oil embargo of 1973. when load growth in the United

g 2b States was cut roughly in half, electrical load growth

21 was cut roughly in half, we've had a surplus of

22 capacity here in the United States. We've gone from

23 the roughly minimum requirements of some 10 to 17

24 percent prior to the '73 Arab oil boycott to excess

25 capacities approaching 30 percent.

NEAL R. GROSS
1323 Rhode Island Avenue, N.W.

Washington, D.C. 20005
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, . . _ .. _

'|/,'' ..

IN '. !,m ;

|, . .

G
'

_

1

1 In this period one could, without .i

3 significant consequences, be agni..*.at new coal plants,
{
!3 nuclear plants, dams, oil exploration and even
i

4 geothermal power when it was near active fumaroles or i
i

5 mud pots. Indeed, some organizations took exactly |
|

6 this position. This excess capacity led to the !
;

7 succession of new nuclear plant commitments and, in f
;

8 fact, cancellation of many nuclear as well as fossil i

9 units. {

10 However, the situation is ending. !
|

11 Electrical brownouts occurred in t h e. Eastern U.S. j
12 during the past two summers and new base load f

|
13 commitments will be needed in the early '90s to avoid i,

i" 14 electrical shortages on a nationr1 scale. Estimates !,, -

15 for the new generating capacity needed by the end of f
&

16 the century range from 100 to 200 gigawatts electric. j

!17 There are no perfect energy mources.
t

18 Environmental issues including air pollution, the [

!19 greenhouse effect, acid rain and oil spills are
L

20 receiving front page attention and the public is ,

21 becoming increasingly aware of the risks of burntng
r
i

c 23 fossil fuels. In addition, there is increasing ;-

!23 concern over our rising dependence on imported oil
;

24 which now constitutos 40 percent of our oil supply and

25 subjects us to the vagaries of Mid East governments.

I,

,

. .L..

!
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1 The coming need for power and the rising

2 importance of environmental and energy security issues

3 are creating a renewed interest in the revival of

4 nuclear power. This is why U.S utilities, government

5 and industry are investing in the ALWR, in the near-

G term the evolutionary ALWR, to ensure that the option

7 is available when difficult choices must be made.
8 In GE's case, our ABWR has several hundred

9 million dollars invested in its design and development

10 by GE and its worldwide associates. It's been adopted

11 as the next generation standard BWR in Japan and a two

12 unit lead project has been committed by the Tokyo

13 Electric Power Company.

14 We are seeking NRC certification of the ABWR
,

15 design because we believe it could be an excellent

10 plant for U.S. application, not just to support our

17 overseas business. With the serious energy problems

18 facing the U.S., we believe it important that the

19 American public not have excluded from them meaningful

20 options which could ameliorate the problemi.

21 Perhaps the most important factor governing

22 whether utilities will be able to turn to nuclear to

23 fill their future needs will be the existence of NRC

24 certified standard designs. Lead time for design,

25 developments and certification is on the order of five

NEAL R. GROSS
1323 Rhode Island Avenue, N.W.

Washingtou, D.C. 20005
(202) 234-4433
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L'- l' years or longer and it is unlikely that any utility

E 2 will order a nuclear unit unless it's certified in

3 advance. This necessitates that we conduct the designt-

4 and certification work now as a precondition to anyi

5 market need.

6 Further, and importantly, the ABWR

7 certification prce:teding provides both the occasion

, 8 and the opportunity for a working demonstration of the
!

O effectiveness, predictability and timeliness of a

L 10 w a ,j o r element of the commission's Part 52

11 standardt.zation and licensing regulations. This also

12 is a vital factor governing whether utilities will

13 turn to nuclear, will be able to turn to nuclear as's.-.

"
14 viable option to fill their future energy needs.

15 Let me turn to some generic questions on

16 safety issues,
r

't 17 The second quertion I would address is

18 whether the A1WR issues should be resolved

19 generically. We believe the answer is yes to the

20 extent practical. We should be careful, however, not

21 I to impose generic solutions of ALWR issues where

22 plant-specific resolutions would achieve better

23 results. Our experience has been that generic

24 resolution af advanced light water reactor issues

| 25 frequently results in least common denoininator

I

1 -
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1 apprnaches that fail to exploit plant-specifici

; 2 opportunitles which only becomo apparent in the
L
'

3 context of s specific design. Certificetion itself

4 represents a generic resolution of issues for a class

5 of standard plants and has the advantage that issues

6 can be considered within the context of an actual

7 design rather than in a more abstract context.

8 We believe the EPRI advanced light water

9 reactor requirements and the DOE ALWR Certification

10 Programs provide an unusually effective vehicle for >

11 considering both the generic and the plant-specific ;

12 aspect of issues. We encourage the NRC to continue to

13 support these programs. We recommend against generic

14 rulemaking as an approach to the resolution of the [,

15 ALWR issues at this time. Generic rulemaking would be
;

16 an enormously disruptive event of both the ALWR [

17 Requirements Program and the ALWR Certification
,

18 Programs which have had major private sector

19 investment and are nearing completion.

20 GE has been a participant in the EPRI ALWR ;

21 Requirements Program since its inception. The ABWR i

22 currently under review by the NRC staff is in !

23 substantial conformance with the utility ALWR

*
24 requirements.

25 In a few areas, most notably hydrogen

.
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1 control' and containment overpressure protection, we-

; 2 have elected te exceed the EPRI requirements. In the !

> i

| 3 case of hydrogen control, this was done to avoid a
.

t

; 4 lengthy discussion of an issue which has no real i
t i

5 consequences for the ABWR. In the case of containment i
!

G overpressure protection, it was done to take advantage :
,

7 of unique ABWR features to provide a substantial added

8 measure of off-site public and property protection
,

!
9 which could be exceeded at a very modest cost.

,

10 In these two areas, we fully support the

11 generic positions reflected in the ALWR Requirements
,

12 Documents while, at the same time, believe there are

13 sound reasons for the ABWR to exceed these_

'-~
14 requirements on a certified standard plant basis.

,
,

15 Doctor Wilkins will discuss both of these areas in

16 more detail in his presentation.

17 lie appreciate the very strong support the

18 NRC and the NRC staff have provided to the ABWR i

19 Certification program which was initiated in 1986. We

I20 believe the program has been remarkably successful to

21 date and is on track to provide a convincing i

22 demonstration of the benefits of Part 52 standarJ

23 plant licensing process. It is being closely followed

24 in the United Stat 2s and around the world as a

25 pioneering effort which will set the direction for

I

.
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I plant standardization in the second nuclear age. We

2 request your continued support and I assure you that j

i
3 GE is fully committed to the successful completion of

f

4 the program. ;

5 Thank you very much.

6 I'd be pleased to answer questions on that '

r

7 statement. I

8 CHAIRMAN CARR: Any questions?
,

9 Well, wait. You can go ahead and proceed

10 wsth the rest of the brief.
.

!
11 MR. WOLFE: I'd like to turn it over to Dan i

12 Wilkins then who will give you a more detailed update |
13 on the progress of the certification program. ;

i
14 DOCTOR WILKINS: (Slide) Could I have the

,

15 next slide, please?
i

16 I will begin with just a brief r en,i n d e r of
,

17 what the ABWR is and where we are in the program. The I

18 ABWR is a 1350 megawatt reactor designed by an i

19 international team of BWR manufacturers by pulling ;

20 together into a single design the best proven features !
|

21 from BWRs around the world. So, it is both an
i

22 advanced and a proven design.
,

23 The development effort is complete, amounted
6

24 to some $250 million in development work plus on the

25 order of another $100 million at this point in design

NEAL R. GROSS
1323 Rhode Island Avenue, N.W.

| Washington, D.C. 20005
(202) 234-4433
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2 (Slide) Next slide, please. [
3 In the U.S., the certification program is

,

4 well underway, aimed at asking having the ABWR--

S certified as the first U.S. standard plant. This is a

O cooperative effort between the U.S. Department of !

7 Energy, the Electric Power Research Institute and
L

I

8 General Electric, and it has a two-fold purpose.
^

,

'
9 First, .to, provide an evolutionary LWR option for the

10 U.S. in the early '90s and, second, to demonstrate the
;

11 standard plant licensing process,

I12 The effort, as I mentioned, began in 1986

13 and is scheduled to be complete in 1991. So we're I

'- 14 about 70 or 75 percent into the mission at this point, j,

15 (Slide) Next chart, please.
,

16 In Japan, the ABWR has been adopted as the

17 next generation standard boiling water reactor for !

18 Japan. The lead plants are committed by the Tokyo I

19 Electric power Company, two units at their Kashiwazaki

20 site. They are currently in licensing on essentially
:

21 the same schedule as here in the U.S. and the
'

22 construction will begin in '93 with the first unit

23 achieving commercial operation in '96 and the second ;

24 one in 1998. I might say that the activity in Japan

25 is also very much on schedule at this point.

I r-
w-

I NEAL R. GROSS
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1 (Slide) The two units in Jepan next--

2 chart, please will be provided by a joint venture--

3 of General Electric. Hitachi and Toshiba. Within the

4 joint venture, General Electric is responsible to

5 supply the nuclear steam supply systems, the fuel, the
G turbines and the generators for both units. Because

7 of the parallel licensing schedule in Japan and the

8 U.S., there is a great deal of regulatory interactions

9 between the two countries. You might may that this is

10 really on the track at the present tima to becoming an

11 international standard plant.

12 (Slide) May I have the next chart?

13 The schedule for our U.S. certification is

14 shown here. This is the same schedule that we have
15 used in prior meetings. In fact, it is the schedule

16 contained in the licensing review basis which was

17 issued by the staff in 1987 and we are both, GE and

18 the staff, are continuing to measure ourselves against

10 that original schedule. It provided for modular

20 submittals of the safety anslysis report. Thnt was

21 done to enable the program to be in proper schedule

22 relationship with the EpHI Requirements Document

23 submittals. If you look et the fourth quarter of '89

24 there, you can see that at this point the safety

25 analysis report submittals are supposed to all be in

i
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I to the NRC and they essentially are. The NRC staff ;
\,

2 review is in ful: swing at this point and I'll talk a

3 little more about that with safety evaluation reports,

4 either drafted or being drafted. ;

1

| 5 Looking forward, the schedule calla for the #

t

6 final design approval in September of '90, followed by
e

7 the certification a year later in '91.

next chart. Pleasu-- !8 (Slide) The scope --

9 on the ABWR was expanded early in the program at some

10 urging from the NRC. We had originally envisioned

11 only the nuclear island portion of the plant as the

12 scope of certification, but have since expanded it to

13 include the essentially complete plant. All of the,

'- 14 buildings in the crosshatched area in the figure are
,

15 within the scope that is being reviewed under the

16 certification program.

17 (Slide) Next chart.
.

18 The program has three tasks which are
>

19 described on the chart. I'd like to highlight just'

20 the first one. The licensing review basis was
,

21 cumpleted in 1987. This developed, in effect, the '

22 blueprint for the certification process, for t h an

23 review and certification process, by establishing

24 review proceduros and interfaces. The review schedule

25 and acceptance criteria on some of the technical

I

c.
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1 issues.

2 And I might say that from our perspective

3 this has been very successful. We are still

4 proceeding right down the course that the licensing

S review basis laid out more than two years ago and we

6 found that it's been an extremely helpful document in

7 terms of guiding the process.

8 (Slide) Next chart, please.

9 We have had a very active review and

10 dialogue with all of the parties involved in the

11 review and certification effort on the ABWR and I just

12 listed there the various meetings we have had with the

13 Commission, with the ACRS Subcommittee and full ACRS,

14 and with NRC staff management. So you can see that
,

IS there's a great active dialogue going on.

16 (Slide) Next chart, please.

17 The standard safety analysis report status

18 is shown on this chart. We now have all chaptert of

19 the standard safety analysis report into the NRC steff

20 for review. I say 98 percent complete instead of 100

21 becuuse there are a few loose ends that we have yet to

22 submit to get up to 100 petcent. But the full

23 description of the deaign, with few exceptions, is now

24 before the NRC staff.

25 (Slide) Next chart, please.

NEAL R. GROSS
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L- 1 The requests for additional information,

2 numerous requests, have been received from the NRC
# 3 staff. To date we've received some 598 questions on

4 the ABWR submittals and have provided responses to
,

5 some 524 of them. So you can see that there's a very

6 active review effort going on and active effort on our

7 part in terms of responding to that review.

8 CHAIRMAN CARR: How many of those are -

i
9 satisfactorily resolved?

|

10 DOCTOR WILKINS: From our perspective, we do

11 not see any major unresolved issues at this point. I f

12 think you would have to put that same question to the

13 NRC staff, but we think the review is going very well. !

i
'-- 14 Now, I'd like to devote most of the [

15 remainder of my discussion to what I think is perhaps
t

16 the most important technical areas in the review and

| 17 that's the severe accident capability of the ABWR.
|

| 18 We submitted in January a probablistic risk

' 19 assesamont for the ABWR which covered internal events

| 20 and this past summer we submitted ti e second portion

*1 of it which covered external events. So, we now have1

1

22 the probablistic risk assessment work completed. It

1
'

23 covers both prevention and mitigation of accidents and

24 it addresses both the probability of core damage and

25 the off-site consequences of accidents.

LJ
NEAL R. GROSS
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1 I'd like to give you an overview of the !

| 2 results and some of the thinking that went into the

3 decisions we made in the course of that. This design,

4 I might say, is one that has benefited from t he T'9 A in

'
l 5 that after we did the PRA we changed the desiga and

6 added some features which weren't there earlier. I i

7 want to particularly talk about those.

8 (Slide) On this chart and the next two, I

9 have summarized some of the key features of the ABWR ;

10 which contribute to its very good accident prevention :

'

11 capability, which we've designated with a P, and its

12 mitigation features, which we've designated with an M.

13 I won't go through all of them, but I would like to

14 highlight a few. '

,

15 The stability issue is handled in the ABWR

16 by having an automatic run-in of rods. If you

17 approach the region of operation, you would have

18 marginal stability. So, you're precluded, in effect,

19 from operating in that region.

20 The pressure vessel provides no large

21 nozzles below the core. Because of the internal

22 recirculation pumps, we nave a large water gap around

23 the core which provides very low fluence to the

24 vessel.

25 We have integrated the containment and

NEAL R. GROSS
1323 Rhode Island Avenue, N.W.

Washington, D.C. 20005
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1 reactor building to provide a very high seismic-

2 capability. In fact, the design is being analyzed for

3 0.3 G on any site within the envelope. So, for any

4 specific site, in fact, it would be somewhat higher

5 than 0.3.

G We've applied everything we know about BWR

7 materials and water chemistry problems. All of the

8 materials being used have been qualified either

9 through testing or in field service and in most cases

10 both. We've adopted a belt and suspenders approach in

11 the sense that we are, in addition, planning to apply

12 hydrogen water chemistry to the ABWR.

13 (Slide) Next chart, plesse.r_

'- 14 In the system design area, the plant i t,

15 designed for no fuel uncovery during any loss-of-

10 coolant accident, including any break of any line

17 without uncovering the core. We have three full

18 safety divisions for both core and containment cooling

19 with, in the case of core cooling, diversity in that

20 some of those divisions are powered electrically and

21 others by steam-driven pumps.

22 The control rods, unlike past BWRs, are

23 diverse. They can be inserted both electrically and

24 hydraulically and we've eliminated the scram discharge

potential source25 volume, which was a source of -- is a

I

L _
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1 of common mode failures.r

[ 2 The contninment is inert for hydrogen

3 control. We've gone to advanced solid state fault

!. 4 tolerant safety systems in the control and
:

5 instrumentation area with full two out of four safety

6 system logic.

7 (Sli.de) Next chart, please.

8 Finally, and I'll talk about these each in a

9 little more detail, we have added some severe accident

10 features which really go beyond what we have done on

11 previous BWRs. We're conscious of the NRC policy that

12 future plants should be a step forward in safety.

13 Three out of these four features are, in fact,

14 required by the EPRI ALWR requirements and our
,

15 decision to put them on was made in close cooperation

16 with EPRI. I'll talk a little more anout them.

17 (Slide) But before I do that, in the next

18 chart I've summarized the results of our probablistic

19 risk assessment against tha goals we've set.

20 In terms of core damage frequency, the EPRI

21 ALWR requirements and our licensing review basis in

22 1987 set a goal of 10-r per year or less. Our ABWR

23 results indicate 4x10-7 So we have exceeded the goal

24 we set by a factor of about 25 in terms of probability

25 to have core damage.
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-J 1 The licensing review basis also established
i

2 a containment performance goal. The goal we selected j

3 was a conditional containment failure probability and

4 we met the goal at 0.1. The ABWR PRA work indicates

5 that we have a conditional containment failure :
!

O probability of 0.004. So, again, it's about a factor
;

7 of 25 times beyond the goal that we set.

8 Finally, both the ALWR requirements and the

9 licensing review basis set an off-site risk goal of

f10 less than 25 rem off-site. Off-site was defined as
v
'

11 half a mile at the 10-8 probability level. In the

12 case of the ABWR, the core damage frequency is, in

13 fact, below 10-6 So, we, in effect, have zero off-r

14 site risk at that probability level. And I'll show I
'~

'

!

15 you shortly what it looks like at other levels. '

:
16 COMMISSIONER CURTISS: Before you leave that j

i
17 chart, I wonder if you could say a few brief words i

18 about what the logic is in your mind of having a i
:

19 conditional containment failure criteria? Why is that [
!

20 something that you think makes sense to do? i

:

t
21 DOCTOR WILKINS: Well, we think there are-- '

22 we think it makes sense to have a measure of i
'

23 containment performance. We think that the

24 conditional containment failure probability is onc
!

25 logical way to approach that problem. I don't think ;

t

'. JIi
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%- I we would say it's the only one. There may be others,

2 but it's one that the more we've looked at, the more
,

>>

3 logical it looks. And I might say that if you didn't

4 set that as a containment performance criteria, then

5 you have to consider the question of how would you

6 feel if you set some other one and the conditional

7 containment failure probability is high. We think

8 this is a logical way to do it, certainly not the only

'
9 one.

10 COMMISSIONER Ct!RTISS: Has it had any impact

11 on the approach that you're taking on the prevention

12 side?

13 DOCTOR WILKINS: No.

14 COMMISSIONER CURTISS: By knowing that you

15 have to meet a conditional containment failure

10 criterion, does it affect the logic on prevention

17 rather than mitigation or the balance between the two?

18 DOCTOR WILKINS: Not really because to have

19 a properly optimized system, your containment should

20 handle what your pHA tells you are dominant sequencen.

'21 In that context, if you do something to make those
,

22 sequences better, both the core damage probability and

23 the off-site risk go down and the containment failure

24 probability tends to stay the same. So, it has not

25 had any adverso effect in terms of our approach to it.
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L- 1 Let me talk about these four features that

2 we have added to den) with the severe accident issue.'

L

'
3 Again, I'll try to do it very briefly.

4 (Slide) Can I have the next chart, please?
|

[ 5 The first one is the addition of a gas

G turbine to provide an alternate source of on-site AC

L 7 power. This was required by the EPRI ALWR

I 8 requiremento. It provides diversity in terms of on-
|

9 site AC power. We now have both diasel capability and

10 gas turbine capability and it therefore reduces the

I 11 frequency of station blackout.

12 The diagram shows how we have hooked this
e

13 in. In effect, the gas turbine can backup any of them
'- 14 three safoty divisions or the operational buses that

_

16 handle the plant investment protection loads. So,

16 it's a whole other layer of reliability that goes

17 beyond what we have had on existing plants.
t

| 10 (Slide) The second one, and this again is

19 one that are our PRA shows us is quite attractive, is

20 we have taken advantage of a unique BWR capability,

21 namely the ability to depressurize the reactor to
,

22 provide AC independent water addition. This is done

23 by providing the piping and valves which would enablo

24 you in a very unusual situation to add fire water to

25 either cool the reactor or to flood the containment.

I ,

L.-
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1 This can be donc either from the standpipe or, if |
i

'

L 2 necessary, could actually be done from a fire truck.
!

3 This is made possible in the BWR because we have the i,

j 4 provisions there to depressurize the reactor and to

S handle safety at ambient conditions. |
'

! O So, these features which are relatively I
i

:
7 modest in cost and easy to add, provide another layer

,

!? 8 of protection for the reactor and the containment.
|

9 They would be operated manually. In fact, the valves
;

j 10 you have to operate to perform this water addition are j
!

:

11 all in one room and would be relatively easy.to carry {
12 out. This does not provide the passive safety that we

!

13 are looking at in the longer term for plants beyond
;

14 the ABWR, but this is very close to providing a !
!

-

i

15 passive capability even in the evolutionary generation j
16 of plants.

t

17 I will, in the interest of time, skip over !
!

! 18 the next two charts which talk a little more in detail

i
19 about the water addition. Let's go to the one that

i
t

20 says lower drywell flooder. j

[
|

! 21 (Slide) This is again a feature that was

22 called for in the EPHI ALWR Requirementr. Document.
!

23 The ABWR has a large cavity below the vessel which is !
i

i

24 there to provide maintenance space and equipment for i
e

25 the control rod driven and the pumps. But that cavity

i

1-

|
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I also provides an opportunity to ensure that if there j_

!,

,
2 were a core damage accident in which the core came !

L i
'

3 through the bottom of the vessel, that it would be [
l

4 handled in an effective way. j

5 What we have done is provided a fusible plug f
[I

G that would allow, if the under vessel region became'

! :
7 very hot due to the presence of corium, wculd flood it

|

f8 and allow the suppression pool water to enter that
'

9 region. This provides for an early and very reliable

10 passive water addition to the under vessel region, I
!

11 would quench an' corium that arrived there and stop |
*

t.
12 the core concrete reaction and also greatly reduce the |;

'

!
13 temperatures within the containment. Again, it's a !, _ _

t

14 feature. The only thing really we're adding is that f
'-

-

r

15 fusible plug and it provides another layer of I

!
16 protection beyond existing plants, j

f17 DOCTOR WOLFEt It, in effect, allows you to

i
18 make an assumption that you've just got a core on the i

f
10 floor and the design takes care of it without arguing,

;

20 as we would normally argue, that that probability is

21 very, very small. !

22 DOCTOR WILKINS: (Slide) Let me speak to

23 the hydrogen generation issue, which I know has been a [
!

24 topic of discussion between the NRC and the staff and j

25 the industry on future plants. I'll try to give you
!

| I
|

| LJ ,

1,

'
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1 our perspective on it.

2 The current NRC regulations require that we

3 design for 100 percent met al wat er reaction. EPRI, in |
r
'

4 its requirements document, has submitted a technical

5 case to the staff that supports 75 percent as being

G conservative. OE was involved in the EPRI work. We

7 believe that 75 percent is, in fact, conservative and, ;
t

8 support EPHI in that view. On the other hand, it's

9 inconsequential for the ABWR.

10 (Slide) Look at the next chart. [

11 It turns out in the ABWR that the size and '

i

12 pressure capability of the containment is set by other

13 considerations and nothing would be different if we

14 adopted 75 percent instead of 100 percent. So, we
,

15 opted to do our analyses at the 100 percent level and ;

i

16 we can obviously meet 75 porcent if that's the ;

17 outcome, but it won't make any difference on the i

18 design whichover way it ie. So, we chose not to
j

19 engage in lengthy discussion of an issue that really L

20 had no consequence for us. That's why we have taken
;

i21 the course we have.

22 (Slide) Let me talk about containment
.

23 overpressure protection on the next chart. This is

|
24 the final severe accident measure I want to talk |

25 about. This one is not required by the EpHI ALWR
1
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! I requirements. What we are doing with the ABWR goes |
|,

2 beyond those requirements and I'd like to give you our j

3 perspective on this. And this one, I might say, is a f
4 continuing area of discussion between ourselves and

r

5 the staff.
3

i

'G In any PRA for a light water reactor, there

7 are scme sequences that if you carry them to a ;

i

8 sufficiently degraded state they lead to containment '

9 failure. In the BWR, when we do those analyses, the !

,

#10 location of the failure is very important. If the

11 failure occurs in the drywell, you have an unfiltered ;

r

12 release. If it occurs in the wetwell below the water t

!

13 level, you lose the water. And if it occurs in the
,

i'- 14 wetwell above the water level, you have a filtered !
, t

15 release that has -- any fission products that would be

16 released would be scrubbed.

17 Because of that, we felt that in the ABWR it
{
,

18 would be appropriate to make sure that we controlled |
|

t 19 the location of the failure for these extremely
i

20 unlikely events. The way we do that is by putting a
'

21 rupture disk in the wetwell air space with two

22 downstream valves which are normally open. That is
i

| 23 then piped to the stack. The rupture disk would be
|

| 24 set slightly below the ultimate capability of the

25 containment. So, because of that, we characterize '

,

1

P--
'

i
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I 1 this as overpressure protection as opposed to a vent.
!

2 It is there to ensure that if containment f ai l u r as is
3 inevitable, that you get a benign failure.

!

4 (Slide) On the next chart we discuss some

5 of the benefits. It's a passive system. Our pilaj
,

j G indicates that it would be very unlikely to ever be

7 used down in the 10-' per year range. By the way i

8 we've designed it, we think there is very little risk I

9 of it being misused. The operator can't open it.

10 It's a rupture disk and only mother nature can open

11 it.

12 It has the advantage of making if the--
;

;

13 failure is going to occur anyway, it makes it benign. ;

14 What I mean by that is the release is scrubbed by the,
,

15 suppression pool. It's an elevated release. The

16 operator con later reclose it and because of this it,
,

i

17 in effect, makes the containment a fail safe
,

18 containment. It virtually eliminates off-site doses -

i
19 greater than 25 rem for any of the accident sequences

20 we've studied. It has the advantage of making sure we .

21 don't lose the coro cooling water in the process. It |

22 has very high seismic capability and it's a passive
t

23 feature.

24 (Slide) If you look on the next chart, we

25 show the impact it has on our probablistic risk

;

',
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L 1 assessment. The upper curve shows the probability of
!
L 2 exceeding certain off-site doses without the

3 containment overpressure protection feature. Thei

4 lower curve shows the probability with it and you can
a

5 see that it's worth about a decade in terms of
i

G reducing off-site risk. Plus, it virtually eliminates

7 the possibility of large off-site releases greater

8 than 25 rom.
'

9 So, our thinking has been that this is a

10 worthwhile insurance policy. It's something that can

11 be dono at very modest cost in the ABWR because it

'

12 takes advantage of features and capability which are

13 already there. Because of that, we've elected to,_

' 14 exceed the ALWR requirements in this area.
,

15 COMMISSIONER CURTISS: Let me ask a question

1G on this chart. If I read it correctly, it looks to me

17 like you Just roughly you would meet the EPRI--

18 Requirements Document goal as well as the safety goal

' 19 of the Commission, according to your PRA, at about 10-

20 7 Do I read that correctly? 10-*?

2) DOCTOR WILKINS: The box up in the corner is

~

22 the goal represented by the ALWR requirements.

23 CilAIRMAN CARR: Both of these meet those*

24 requirements.

25 COMMISSIONER CURTISS: Yes.

I

a. i
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1 DOCTOR WILKINS: Yes, both of them.

2 COMMISSIONER CURTISS: In view of that, I
'

3 take it what that means is that without the vent,
'

4 without the overpressure feature, according to your

S PRA, you would' fully satisfy the EPRI goal as well as
'

G the NRC safety goal.
i'

7 DOCTOR WOLFE: That's correct.
;

! 8 COMMISSIONER CURTISS: In that correct?

9 DOCTOR WILKINS: Correct.

10 COMMISSIONER CURTISS: Why isn't this an

11 issue that really is in the background noise then in

12 terms of overall risk? Why is it that you think this !

13 feature is necessary if, according to your PRA, you

14 meet both the safety goal of the Commission as well as -

,

15 the requirements document? ,

16 DOCTOR WILKINS: Well, I don't think we
i

17 would say it's a feature that's necessary. We think

( 18 it's. a feature that for a very modest cost provides a
,

ID substantial degree of protection. !

20 DOCTOR WOLFE: But let me put it a different

21 way, Jim. It provides a satisfaction, I think, that !

22 goes beyond detailed calculations. I t, other words, as ;

23 designed this way, you can ask a question, what if the

24 core goes on the floor and all your safety devices

25 fall? The answer is, in this case you can let the

NEAL R. GROSS
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I core go on the floor and through this vent you |
:

2 essentially get no significant o f f- s i t e dose. *

f3 Now, if you go through the analysis to your

4 point, the answer is you don't need it. It's an added '

5 surpender, belt and suspenders. In our case, this is

G something like $200,000.00, $250,000.00 extra to a

7 billion and a half dollar machine, billion dollar |
,

8 machine. And in our view, just the inherent
i

9 satisfaction or inherent ability to make the statement

10 I just made to you, we think from a public standpoint

11 and from just the standpoint of saying maybe the

f12 probablistic assessment missed something, is

13 worthwhile. If it were a billion dollar adder, we,_.__

"- 14 would be here arguing with you that it wasn't
,

15 necessary.

16 COMMISSIONER CURTISS: Okay.

17 DOCTOR WILKINS: Let me finish with one
,

!

18 final perspective on the ABWR severe accident |
!

| 19 mitigation. The industry is looking longer range at
.

20 passive light water reactors, passive safety features.

21 The ABWR, in fact from the point of view of the

22 public, has passive protection. The threats to

23 containment that you worry about in a light water

24 reactor are failure due to hydrogen, combustion due to

25 core debris or due to overpressure protection. Those

I

s
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1 are the basic three ways to fail containment. In

h 2 fact, for each of those, the ABWR provides a passive |

3 capability to protect the public against those i

4 threats.

5 So, we have, in a sense, achieved with the ;

6 ABRW that is now being reviewed by the staff, many of j

7 the objectives that we are looking at in the longer :

8 range for passive water reactors, including in GE's

9 case our SBWR, our smaller, simplified BWR,
,

10 (Slide) In summary -- the final chart -- we

11 are nearing the three quarter point on the

12 certification effort. The program is still

13 essentially on track. We think the program is on

14 course to achieve a final design approval next year
,

15 and beyond that a certification in '91. We've

16 completed our severe accident work and meet all of the

17 goals that we, the EPRI and the NRC have set. We have

18 a number of remaining actions which we are carrying

19 out, but we think the program is going along very vell

20 and we're still on the course we set back at the

21 beginning in 1986.

22 With that, we'll -- questions?

23 CHAIRMAN CARR: Commissioner Roberts?

24 COMMISSIONER ROBERTS: Well, it's

25 encouraging to hear that a multi year project that

NEAL R. GROSS l
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'
1 involves the government and the private sector is on

i 2 schedule.

3 I've got just a couple of nits. I'm

4 interested in the Japanese endeavor. If you're doing [
.

S the nuclear steam supply of fuel and turbine
! i
| 6 generators, what are Hitachi and Toshiba doing? ;

N |
7 DOCTOR WILKINS: In the first unit, Toshiba !

8 has the balance of the nuclear side of the plant and
,

,

9 Hitachi is handling the balance of the turbine side. ;

r

10 In the second unit, they will reverse roles whereas *

11 our role remains the same. So that by the time the

12 two unt.?s are complete, both of the Japanese suppliers |
13 will have had experience in the entire plant.

,

;'-- 14 COMMISSIONER ROBERTS: Where will the
,

15 reactor pressure vessel be fabricated and by whom? ;

16 DOCTOR WILKINS: We will purchase the

17 pressure vessel in Japan.

18 COMMISSIONER ROBERTS: In Japan? Who will

19 make it?
'

20 DOCTOR WILKINS: It will be made by Toshibn

21 on the first unit and Hitachi on the second.
'

22 COMMISSIONER ROBERTS: This has nothing to do

23 with any of the NRC role, but I'm ju t curious. Have

24 you publicly announced a projected installed cost per ;

25 kilowatt for the Japanese plants? Don't give me an

r-~~
i
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1 answer if you haven't.,

2 DOCTOR WOLFE: We have a number with the

3 Japanese. I don't know that it's been published and

4- we'd prefer to not mention it.

5 COMMISSIONER ROBERTS: I understand.

G CRAIRMAN CARR: You don't want to publish it

7 here?

8 DOCTOR WOLFE: Pardon me?

.9 CRAIRMAN CARR: You don't want to publish it

10 here.

41 DOCTOR WOLFE: We don't want to publish it

12 here.

13 COMMISSIONER ROBERTS: Sure.

14 . DOCTOR WOLFE: Let me make this comment
,

15 though. When we do our analysis of the ABWR for U.S.

16 application, we. think it's going to be a very cost

17 effective competitive source of power.

18 DOCTOR WILKINS: Ne have published numbers

19 in the U.S. overnight cost excluding financing and so

20 forth, in the vicinity of $1,100.00 a kilowatt.

21 That's assuming that it's done on a rapid construction

22 schedule that you can do with pre-certification and a

23 pre-approved site.

24 COMMISSIONER ROBERTS: Last question. Slide
-i.

' 25. 17, on you gas turbine alternative AC source. Is this
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1 shown for one reactor? Have you got three diesel !__-

,

2 generators for each reactor plus, the gas turbine?

3 DOCTOR WILKINS: Yes.

4 COMMISSIONER ROBERTS: That's all I have.

5 CHAIRMAN CARR: Commissioner Rogers?

6 COMMISSIONER ROGERS: Yes. I wonder if you

7 could say a little bit about the assumptions in the

8 modeling that you did in working out your PRA for the
>

9 conditional containment probability? What's the.

10 status of that? What -- '

11 DOCTOR WILKINS: Well, let me --

12 COMMISSIONER ROGERS: Were there any outside

13 organizations involved in that as well as your own .s,

''

14 internal' assessment?
,

15 DOCTOR WILKINS: Well, we did our own PRA,

16 but we have been involved with outside organizations >

17 in the PRA area for many years. I think the key

18 assumptions in that area are we looked at two
'

19 different definitions of containment fnilure. Our

20 initial definition and one which we see a lot of merit

21 to was a functional definition where we defined

22 containment failure as 25 rem off-site. And anything

23 that produced that obviously must have had a -

24 containment failure.

25 In discuenions with the NRC staff, they

1

L
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I naked us to look at a different definition of
'

2 containment failure, namely any uncontrolled loss of,

3 the pressure retnining capability of the containment,
,

L, 4 barrior. So, we did the analysis both ways. For !

'

5 internn1 events, we are able to meet the 0.1
:

6 conditional. containment failure probability goal -

7 either way. For er.ternal events, we would require, the

8 overpressure protection feature to meet it.

9 COMMISSIONER ROGERS: Well, there have been
:

10 a number of questions about the details of a core melt
,

11 and its effect on the containment and rupture of

12 pressure vessel and so on and so forth. I'm just

13 trying to understand to what extent your PRA analysis
! ,

14 built in certain assumptions about what thome' models
,

15 are and to what extent there's a disagreement in the

16 com.nunity as to the model that you used. |

17 MR. QUIRK: Let me may that the PRA analysis

18 that GE did did look at the phenomenological effects

\
19 of what occurs should the molten core penetrate the i

20 vessel and drop in the cavity underneath the vessel

21 without cooling water. In our original pHA nubmittal,

22 we evalunted the struc+ ural effect of that. Then we

23 looked at if there were water down there, what the

24 phenomenologien1 effect in the generation of non-
4

25 condensibles would be arrented and the overall

NEAL R. GROSS
1323 khode Island Avenue, N.W.

Washington, D C. 20005
(202) 234-4433

_ ,



{|', *

I ,.

7 ,. .3

36
|

J l temperature would be suppressed._,

2 So, if you're looking for modeling and to

3 what extent we go in and look at those interactions, I

4 can assure you we.do that. I'm not sure though -- it

5 'seems like you're saying, is this modeling a point of

6' departure with our associates.

7 COMMISSIONER ROCERS: Yes. There's a common
''

8 egreement in the community as to the model that you

9 used to arrive at those numbers.

10 MR. QUIRK: No, I wouldn't characterize it

11 that way. But it's not a point of argument either. I

12 mean each organization has their approach and they

13 must defend that and calibrate it against other
j,

i
'-- 14 mode.is, and that's the approach we took.

,

15 COMMISSIONER ROGERS: Yes, but are the i

|
16 consequences of these different models significantly 1

17 different?

18 MR. QUIRK: We haven't seen another analysis

19 at the same level of depth as ours has to compare it. |

20 MR. MARRIOTT: I think the answer to that is t

i

21 when the results of the analyses are applied in a

22 bounding way as they are in the core melt sequences, !
make '

23 in our PHA it doesn't/a great deal of difference what j

24 detailed phenomenological assumptions are used in the j

25 model. As you correctly point out, there's a good

I

i. -
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i.
I deal of, for want of a better word, controversy over

2 the details of core melt among the national labs and'

"

3 with NRC Research. But those are phenomenological
|

4 niceties which are necessary to model in the severe
i

5 core melt sequences in a PRA.

6 COMMISSIONER ROGERS: To what extent have

7 you had independent organizations look at your PRA ;

l
8 analysis? Is this strictly an internal analysis or '

9 .have you had any independent groups look at that and

10 do it themselves?

11 DOCTOR WILKINS: Well, we did our own PRA
i

12 work on our BWR 6 GSAR submittal and that, of course, i

13 was subjected to a review'by the NRC staff and also
|

*

14 the NRC- staff consultants. And so, many 'of the |
1

| 15 methods that we have used come from our earlier work
|

16 on the BWR 6. This PRA, of course, will also be

17 reviewed by the NRC staff and consultants.

!

18 MR. QUIRK: We have just recently made this !
'

i. [,

!, 19 PRA available to EPHI and'their technical associates.
,

1 !

|- 20 They have that now for their une and study.

21 COMMISSIONER HOGERS: But no comments back i
k

22 from them on it?
]

,

| 23 MR. QUIRK: They just received it, i

|-

|. 24 COMMISSIONER ROGERS: In the area of the i

1

|: 25 tests, inspections analyses and the acceptance
1

,

1

\.
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I criteria requirement to Part 52, what have you done so_ .

2 far on that?

3 MR. QUIRK: Well, we have worked with the.

4 NUMARC organization in follow-on to the Part 52 work.

5 They have set up a NUMARC task force to say the proof

6 of the pudding in Part 52, in one-step licensing, is t

7 demonstrating that the as-built plant conforms to its

8 licensed basis. The proof of that pudding is test,

9 inspections and analysis. Very, very important. So,
|

10 NUMARC has taken this upon themselves to draft the

| 11 approach and we've been working quite closely with ]

12 them in that regard, as other vendors have as well.
i

1

13 COMMISSIONER ROGERS: Okay. Thank you. |, .

'-- 14 CRAIRMAN CARR: Jim, is it okay if I ask a
,

15' couple? ||.
,

l' 16 COMMISSIONER CURTISS: Fire away.
|^
'

17 CHAIRMAN CARR: Are you going to request j

18 certification for the exact design you're building in.

!-

i 19 Japan?

20 DOCTOR WILKINS: Almost.

|-
| 21 CHAIRMAN CARR: Now you know what my next .

1.

22 question is.

23 DOCTOR WILKINS: We have committed to keep a|

p.

| 24 list of the differences and to make both the NRC staff
|
l' 25 and the Japanese aware of them. That list is

|-

| '

< _ _
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1 continuously maintained.

2' CHAIRMAN CARR: Is it this kind of a list or

3 is it this kind of a list?

4 DOCTOR WILKINS: I would -- how long a list

5 is it?
;
'

G MR. QUIRK: It's less than 20, I'd say, some

'

7 of them quite minor. You know, we keep track of all

8 of them. I think we've pointed 'out some'of these to
'

t

9 you. For example, the orientation of the turbine. '

10 Land space being as vital as in Japan, they do not

11 have an in-line plant arrangement. They turn the

12 turbine building so that it's perpendicular to . .the

... . 13 containment to save space and that's a difference. c.
1 ;

14 So, it's -- .
,

15 CHAIRMAN CARR: Well, isn't it good for,us

16 to save space teo?
1

17 MR. QUIRK: It's not quite the same land

18 problem. '
,

.s.
19 COMMISSIONER ROBERTS: That is where it''s '

,

20 mindful of that problem there.

21 DOCTOR WILKINS: Yes. I think it's less of

22 a space issue than Japan.

23 COMMISSIONER ROGERS: Is that a missile

24 protection --

'S MR. QUIRK: Well, you do need that.
: <
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__

l' DOCTOR WILKINS: For missile protection !*

- . _

|
'

2 regions. They turn it transverse primarily not--

3 just space, but the rocky coast. They have a lot of '

,

4 -excavation --
',

!
'

5 CHAIRMAN CARR: Needless to say, that will

6 be an interesting list for us to look at. !

7 COMMISSIONER CURTISS: Just a quick '

8 question. 'Will the Japanese design include the.

9 containment overpressure feature?

10 DOCTOR WILKINS: That is still being looked

11- at. >

f'12 COMMISSIONER CURT 7SS: No decision has been
. . .

13 made yet on that?r -- ,
,

'
14 DOCTOR WILKINS: No. '. +

_

15 COMMISSIONER CURTISS: Okay. -

16 Sorry, Ken. Go ahead.
i

17 CHAIRMAN CARR: I guess I have some problem

1 18 with how this is' going to achieve standardization.for-

| .,

| 19 se if I continue on with what I call business as

| 20 usual. Everybody that submits me a design to certify,
|

21 I certify, and I end up building all these plants out

22 in the country. How do you see that?

'
23 DOCTOR WOLFE: I would think the ABWR is

24 different than other plants that you're being

25 presented with now. i

i
I

'

_
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1

1 CHAIRMAN CARR: I realize you'd like to
!

2 certify on your plant, just have that the standard
,

3 design.

4 DOCTOR WOLFE: The point I was going to make,

>

.

5 though, commissioner, is that the plant is a detailed
'

|. 6 design. It's had' several' hun' dred million ' dol'lars'[
,4 . ,., ,<

7 invested in it in terms of tests as well as detailed- -

nu. a s. , ,in8 ' design. It's a plant that''s goi:ng .. ,

to be built<

9 Japan- as a power plant. It's one that's elbarly ' >

1
'

10 suitable and meets all the requirements -- - fl

11 CHAIRMAN CARR: I rea'lize all that but let's
. . , c. p > 4;? "

12. look -- if we get a U.S. buyer for your AL -- - f y;,% .
c e ,,

,

13 DOCTOR WOLFE: ABWR7
-s p7.h z , Q .

,

; .
,

14 . CHAIRMAN CARR: -- ABWR. We also cre' comi$'g'
'- 3N ,,

15 along with passive designs. We're coming along with .

a 392 : < ";,,

16 three other proposed designs. I can seo us having as
. r

17 many, say, as eight different designs out 'there.

18 - While that's probably better than 52 or '112' 'o r
"

19 something, is that what you see as standardization?

'20 DOCTOR WOLFE: Well, again, let me say.

21 We're working on the passive design also. Our ---

22 CHAIRMAN CARR: I know. That's two.

23 DOCTOR WOLFE: But that's several years down
s

24 the pike. The results, although we're very optimistic

25 and enthusiastic about the design, nevertheless we've

h NEAL H. GROSS
1323 Rhode Island Avenue, N.W.
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1 got a few years of detailed design before we come up--

[ 2 to the final design and let me say to the final cost

3 estimate, to show that it really would be cost

4 effective.,

,

5 CHAIRMAN CARR: Well, is this a 40 year

6 design or a 60 year design, the ABWR7

7 DOCTOR WILKINS: Sixty.'

8 DOCTOR WOLFE: It's a 60 year design.
,

9 CHAIRMAN CARR: Sixty year design. So, a

10 few years down the pike for a passive doesn't mean

11 much.. In 60 years, we're liable to have another three ;

12 year designs. Standardization being the goal, I'm a
,

13 little worried about if I'm really getting there., . .

''

14 DOCTOR WOLFE: Well, again, if we go back to
,

15 our present situation where we have 111 plants out

16 there, no two plants being identical, I think our

17 thought is that the ABWR is going to be the next <

18 generation of large BWRs and they're all going to be
l

|- '19 identical. That's going to be quite different than
1

20 the present situation.

21 We're looking at the 600 megawatt plant

22 because we think there may be a requirement for

23 smaller sizes. It's not clear whether the small or

24 the large size, and I could give you a ten minute

25 discussion of the differences -- we think there's an

I

s. .
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1 application for both. So, we're looking at a small
i

2 size which, of necessity, has to be different because '

3 the economics of small plants are going to be

4 different than the large plants. '

5 So, in five years, if we're successful,

6 you're right, you're going to have three standard

7 designs, maybe four with the combustion plant standard

8 designs. Now, I think that's going to be what you'll-

,

9 have in the~next decade because those are plants that

10 meet utility requirements and they meet your

11 requirements in terms of using technology which the

12 NRC is well acquainted with.

13 How many of each type will be built is a

14 question I can't answer here, but it seems to me that

| 15 there are four plants which have been reviewed by you
!
| 16 in detail which will be built as standard plants, if
1

17 all of them are built. I think I share your kind of
1

18 question. I'm not sure that all four plants will -

l~ 19- ultimately be built, but if they are they at least are

20 standard plants which can be replicated and which can

21 be operated effectively, much more effectively than

22 the present hundred different plants that we bave out
L

23 there.

24 CllAIRMAN CARR: Of course they're not going

25 to go away, so we'll have 116 different designs.
|

|
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1 DOCTOR WOLFE You'll have those too.- - -

2 CHAIRMAN CARR: The next question is, what j

3 do you --

4 ' DOCTOR WOLFE: I think let me make a--

5 point though. I think those will go away quicker if -

,

6 we can get decent standardized designs here so the

7 utilities can build them with assuranca.
. . .

8 CHAIRMAN CARR: Well, I'm not saying

E 9 standardization won't be a few kinds of plants. I

10 just wanted to get your opinion of that.
,

11 This next question is, what do you perceive

12 as'the value in completing the NRC review of the EPRI

13 Requirements Document for evolutionary plants?,m

'-
14 DOCTOR WOLFE: Well, we'd like to see it

15 completed it because we think it provides a good base

16 for those who are designing a new plant. We think

17 that the EPHI Requirements Document by itself does not
,

,
18 provide a means of licensing new plants. As Dan

1\

i 19 Wilkins has just mentioned, as you go through theo

|

20 actual details of an honest to God plant, you find

|" 21 things that you can do that really make, we think,

22 significant safety and perhaps other improvements that

23 you don't see when you do it generically.
,

|

| 24 CHAIRMAN CARR: Well, but at that point do

| 25 you change the EPRI Requirements Document or do you

| i

t- -
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! I change the plan?
.'

|

2 DOCTOR WOLFE: Well, I think what you do is

3 you use the EPHI Requirements Document as a major +

4 guideline and where you see that there are reasons to

n 5 depart from the EPRI guidelines, you depart and

6 explain why you depart.

7 CHAIRMAN CARR: But then if that's such a

F 8 valuable idea, why wouldn't you change the guidelines?
9 DOCTOR WOLFE: Well, I think you .might

10 change the guidelines ultimately. I think it's an;

11 iterative procedure. Let me say, when you take the
,

12 EPRI document, it tries to span the light water

13 reactor field. So if I take the venting that we find
.

'

14 is very, very inexpensive in the ABWR, it may, in a
_

15 different design, be much more expensive and it may
16 well be in that kind of a situation there'd be a cost
17 benefit analysis which would say that you'd do

1 '
'

18 something else. You'd find other advantages in one

1 19 design over another.
1'

,

- 20 So that the EPRI docutee n t itself might not

1 21 require a venting of the containment because it's a

i 22 general document, but in our case, an Dan has said, we
1

23 think the venting would be required. On the other

24 hand, it might look at what we've done and then change
25 it's requirements if it finds that in the details

.
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1 there are things that could be done more--

2 expeditiously.

3 CHAIRMAN CARR: And one comment. I would -

4 like to encourage you to take a look at the failure of

5 the rupture disk for those two open valves. Having ;

,

6 participated in the failure of a rupture disk that

7 wasn't supposed- to rupture and flooding the lower

8 level of a reactor compartment, you've got it in a

9 -water environment right' next to the according to '
--

10 your diagram.

11 DOCTOR WILKINS: No, it's in the air space. '

12 DOCTOR WOLFE: It's in the air space.

13 CHAIRMAN CARR: But you don't think that's,

14 going to be steamy?

15 DOCTOR WILKINS: It will be in normal--

16 operation, i t --

17 CHAIRMAN CARR: And on the other side of

18 that is going to be outside cold air, the way you've .

19 got it perhaps. All I'm saying is if that rupture

20 disk fails, personally I want to be sure there's a '

| 21 manual valve shut somewhere in that so that we don't

22 have inadvertent --

23 DOCTOR WOLFE: Well, we've considered both.

24 Let me say, commissioner, you can end up now in one of

25 these philosuphical debates.

| F~
L.-
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1 CHAIRMAN CARR: I can Join the argument.

2 DOCTOR WOLFE: The point that Dan made is
..

3 that the operator doesn't have to do anything. Now,

I 4 we've also ~ considered keeping one of those valves i

:

5 closed and so the operator just has to push a button.

S CHAIRMAN CARR: Well, you can put'it outside
1

7 the wall if you want to, but I feel like initiation.of
e.

8 venting a containment is going to be a very tough

9 decision for anybody to make, especially with the

10 margin that's usun11y in a containment that we really
]

11 can't figure.

12 Commissioner Curtiss, I'm through.
. |

13 COMMISSIONER CURTISS: Three q'uick |

|
14 questions. 'j

,

15 DOCTOR WOLFE: Just let me make the point--

16 COMMISSIONER CURTISS: Go ahead.

17 DOCTOR WOLFE: I think the analysis that

| 18 we've done so far has shown that even under the most 1
|

|'' 19 severe accident condition where you want to rupture
1

20 the disk, even then the off-site dose is less than 25

21 R. So that if you imagine the --

|
i 22 CHAIRMAN CARR: Well, you may want to put

|- 23 two rupture disks. i

24 DOCTOR WOLFE: Yes. No. I understand what

|- 25 you're saying.
1'
1'

|
,
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. 1

[ .L-. 1 DOCTOR WILKINS: We're looking at that

|- 2 issue.
i.

3 CHAIRHAN CARR All I worry about is t he.t

4 steamy environment up against that --

S COMMISSIONER CURTISS: The complications of

6 an issue like this that you've described, whether the

7 operator ought to be involved or not,- might be

8 important if we were talking about 10-4, but we're up

9 to 10-6 I guess I wonder do we even need to get to

10 those questions, even if it-is inexpensive.

11 Quick questions. The EPRI Requirements

'

12 Document, as a practical matter, the evolutionary

13 requirements document is really irrelevant for you atr _.

'- 14 this point because y e. " proceed ahead of that. We
,

15 haven't completed our review of that document.
j

16- The question that I have is, the passive

| 17 requirements document which is coming up on our screen

18 and which could provide some bonefit for those vendors

19 that want to build passive plants, if you had your

| 20 druthers, do you think from your own parochial
| l

| 21 perspective it would make sense for us to complete '

;

L 22 action on the evolutionary document or to devote our
L i

23 resources to getting a leg up on the passive document?

24 DOCTOR WILKINS: I think, first of all, the ;

4

25 evolutionary document has had a big impact on our work

I

i
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1 already and it has come from our working directly with
; 2 EPRI as opposed to coming from your review of the

3 requirements document. But we have --

|~ 4 COMMISSIONER CURTISS: Yes, but if it'sn

5 already been accomplished or achieved today --
i-

6 DOCTOR WILKINS: Yes, but I think it's --

7 COMMISSIONER CURTISS: In there any future;-

8 benefit for you?

9 DOCTOR WILKINS: I think that to the extent

10 there are still issues open, that there is au

11 opportunity by proceeding with both the requirements
12 document and the certification in parallel to close

13 those issues and to have the right balance between )

14 generic and plant-unique content in the solutions that
_

15 are reached. So, we think both should go forward.

16 I would also say that we think there- is

17 merit in the requirements and the design proceeding in .f
18 parallel. I've been involved in reactor designs for !

19 many years and you always try to write down the
;

!20 requirements first. You ought to do that. But you !

21 always find that when you try to implement them into {
22 the design, you have to go back and take another look
23 at the requirements. We think one of the advantages !

4

24 of the current program is the fact that you do have

25 both the requirements and the design on the table
i

d
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L
BI together and can look at both of them..

- -.

p
'

2 COMMISSIONER CURTISS: Just one final

3 question. You'll be the first design that goes

I 4 through our Part 52 process. You've had a chance now

g. 5 to take a look at the rule. It'a been on the books ,

~,i

6 for some time. Based upon what you've seen and where
:
,

7 you're headed, are there particular soft spots or
'

i '- 8 potential glitches that you think exist from your

9 perspective in terms of the design certification part

10 of that rule, what has to be included in the design,

11 procedural glitches that you think we ought to be

12 especially sensitive to?

13 DOCTOR WOLFE: We're reviewing those with f,

'- 14 our consultants on this matter, Mark Rowden for
,

15 example, and we think we have a path to meet:your Part
,

,

16 52 regulations. It will be the first one, and so

.17 there will be give and take between you and your staff

i 18 and us. But we think we have a path that --
1

| 19 COMMISSIONER CURTISS: You haven't

|~ 20 identified any problems yet, to date?

L 21 DOCTOR WOLFE: No insurmountable problems.
|

22 Joe?

23 DOCTOR WILKINS: I would say we're not very,

i 24 far into it yet either.'
,

25 COMMISSIONER CURTISS: That's all I have.

I I

a. _
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1 Thank you.

2 COMMISSIONER ROGERS: I'd just throw in one.

3 That is, in your view, what do you think the role of
;

4 the EPRI Design Requirements Document would be after

5 this -- assuming your design is all approved and so on

6 and so forth? What do you think the role of that
,

7 would be, as far as you're concerned, in the future?
.

8 DOCTOR WILKINS: Well, the EPRI Requirements
,

9 Document could very well become the bid spec for

10 utilities to use in ordering future plants. Our view >

w ..

i
! 11 is that the utilities, through that document, are

12 putting down their requirements. Over on the other

13 side you have the NRC structure and the regulatory

14 requirements and our job as certification applicant is
_

-15 to meet both. Certainly there is merit to having a

16 standard utility bid specification for future plants.

17 In fact, one of the reasons we have 112 plants, all

. 18 different, is that there wasn't a standard utility bid

j' 19 specification.

20 DOCTOR WOLFE: But I think after we finish

21 our procedures and clearly we begin producing ABWRs, I

L 22 would say if we make changes in the ABWR for future
!.

!- 23 uses, we would be looking at the requirements document

|_ 24 and either suggesting they change the requirements
l'

25 document or making sure we conformed with it. But I
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I think there will be -- and this is a Judgment -- there.
-

2 will be people following us who will then start with a

3 base of requirements which- I think provides a
;

4 uniformed way to develop a plant. i

5 As Dan said, we did use the we were part--

6 of the EPRI Requirements Document. We helped
,

7 formulate it and we did follow it and we found it very

8 useful in getting the initial design through.

9 CHAIRMAN CARR: When I look at your chart '

10 here and hear your words, are you really telling me I

11 don't need an Ep2 anymore?

12 DOCTOR WOLFE: That's what we're trying to -

;
13 tell you. #

,

'
14 CHAIRMAN CARR: Okay. I just wanted to make

_

15 sure I was reading the message.

16 DOCTOR WOLFE: That's correct.

17 CHAIRMAN CARR: Any other comments,

18 questions?

19 Well, I'd like to thank the representatives

20 of General Electric Company for coming in today to

21 brief the Commission on the status of the advanced

22 boiling water reactor design certification program.

23 The perspective you've provided will help the

24 Commission making an informed decision as to the

35 priorities to be applied in performing NRC's review of

I

L_
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i:

1 specific plant designs, as well as the EPRI Design i

2 Requirements Documents.
{

| 3 If there are no other comments, we stand-

; 4 ' adjourned.
,

L ..

I- 5 (Whereupon, at 11:16 a.m., the above-

j. . 6 entitled matter was concluded.)
I'
t 7 i

8
:

'

9 '

)

10
,

11

12

i 13

14

15

; 16

17

18

19

20

| 21

22 -

23

. 24
1
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SCHEDULING NOTES
l

- Title: Briefing by General Electric on the Advanced BWR
Standard Flant Review ;-

Scheduled: 10:00 a.m., Wednesday, November 1, 1989 (OPEN)

.

Duration: Approx 1 hr
i ;

| Participants: General Electric 60 mins

- Dr. Bertram Wolf Introduction-

Vice President andg

General Manager of GE Nuclear Energy,

Dr. Daniel R. Wilkins Status of GE ABWR- -
,

ABWR Program General Manager standard plant review
Severe accident design-

and other changes .

.

P.W. Marriott, Manager-

Licensing and Consulting Services

.

Joe Quirk-

Program Manager
;
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L' ABWR Certification Program i

L. , Progress Report
u ,

L

Presented to ;

u
'

L Nuclear Regulatory Commission
, " .

November 1,1989 -

Rockville, Maryland i

GE Nuclear Energy
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Advanced BWR (ABWR)
,,

.

'

1350 MWe-*
;

i

World class design by International Team
| .

L Best proven features'
-

.

Development complete $ 250 M.

1
|-

|
|-

|
- ,

4

|-
1

|

3-

,

* - ' " * ' ' - ~- + , . . . _ _ . . . _ , , , _ . , . _ _,



y _ _ _ _ . .- _ _ . _ . _ _ _ _ _ _
.

. a. .

+ ,. ,.
l

.]
1

:

!

|
|
|

'

,

1

,c -

h

Advanced BWR (ABWR) (cont.)

U.S. certification underway .+

!
First U.S. standard plant-

.

Cooperative DOE /EPRI/GE effort ;-

Demonstrate standard plant licensing [-

process

Complete 1991- )-

:

1

*
9

i

b

h

.

-4-

1
j

i

!

[.
'. .. .__. - - - _ . _ . . . _ _ . . _ _ . - _ . . _ . . _ _ . . _ . . _ _ - _ _ . . . . _ _ _ _ _ _ _ . . . . . . _ _ . . , _ . . . . . _ _ _ _ . . , _ . . , _ _ , . . _ . _ . . . _ . . . . _ . . . . . , _ _ _ _ _ , - .



,, . . - - .- -- .- - .-
.

!,. .
,. ,

i14.,; .o;
f

. f ''r - | '

1
1

;

..

1

t

. .
.

r

b

.

'

r

.

.

ABWRIn Japan
.

ABWR is next generation standard BWR for Japan.
,

Imd plants committed by Tokyo Electric Power Co.e

- Kashiwazaki 6 & 7 -L

- Licensing application 1988

- K.6 commercial operation 1996
'

- K.7 commercial operation 1998
i
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ABWR In Japan (cont.) ;
;

-
,

GE/Hitachi/Toshiba joint venture !,

GE to supply nuclear steam supply, fuel, and !-

turbine generators !
:
'

U.S./ Japanese regulatory interactione
!

.
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SCOPE OF ABWR SSAR ,
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1. Reector containment,

'

/ 2. Remeter building;

;

de 3. Control building*

/|
0

v / 4. Turbine building ,

f '$ .

i

f/[[ 5. Reaseate bul; ding! //
i V//1re .. - ce b.I$<5ng

f
f

,'[' ,. 7. Switchyard

d / 8. Coollag tower
i

9, ' S/// Ultimate heet sink .

< . . . . . . .

9.
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ABWR Certmcation Program |

Tasks '

,

IJeensing basis completed in 1987 !
: e

Dmloped neceptance buis for mlew !.

.

.

Denned review precedures and inledeces || .

Established review schedule i.
| ;
l

Preparation and submittal of SSAR . in process |e

Prepare and submit SSAR !.

Respond to NRC Questions !.

Participate la ACRS meetings i.

Obtain FDA |.

:
!

I e. Design certification to be initiated in 1990 !

menemaking proceedins !.

obtain ninc.ti |.

;
i

|

}
}
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iStatus of i

Regulatory Briefings and Meetings ;
i

pommisalon Briefings ACRE Saheemmittee Meetings |

)I
.

Bept.19,1986 an,7,1987
i

Apr. 30,1987 un 1,1988
I

Jan. 36,1988 v.1516,1988
!

Jan. 24,1989 May 1011,1M9
Nov. 1,1M9 Oct. 31,1M9 |

P

AnE Full r'ammittee Mwines NRC Manapenent Maatings
1

Jan, 7,1987 Oct.16,1986
Mar. 6,1987 Nov. 2122, IM7 |
Jan. 7,1988 Mar.1314, IM9

|; Aug.11,1989 !

i
i.
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| |
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| Status of SSAR Submittals .

sugj i ;I

Dessdauna i
; i

Reactor and Safety Systems 9/29/87 i

Plant Arreasement & Criteria 3/29/88
- ;

R&C, Assiliary System & 6/29/88 f
iQuality Assurswee

Turbine taland 12/30/88 i

Radweste, Human Factors & 3/31/89 |
Retinbuity :

Techntent specineations 6/23/s9 i

se=re Ae: Meet Evalantaan 1/as/s9 i

!
)

ALL SSAR CHAPTERS NOW 98% COMPLETE i

|
:
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Status of Response to NRC Request 1
i

for AdditionalInformation (RAI):

i

!
-

:
i

598 NRC Questions Received !e

l

524 Questions Answered ;e

4 !
!

ACTIVE DIAthGUE CONTINUING j
! t

!

J

;

I

|
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ABWR ACCIDENT PREVENTION (P) j

L AND MITIGATION (M) FEATURES ;
i

' e SYSTEM DYNAMICS t-

. INCREASED THERMAL MARGINS P l

FrAsttrfY ASSURED BY DESIGN P !
,

|
.

i

'
+- REAC'IDR PRESSURE VESSEL ASSEMBLY

'

. NO lARGE NOEELES BELOW CORE F i

,f
' REDUCED vsSSEL FWENCE F-

,

. CONTAINMENT STRUCTURES |
. INTEGRATED CONTAINMENT / REACTOR ;

BUIIAING F/M i

. . IAWER 14CA IAADS M

MATERIALfSATER CHEMISTRYe

. PROYEN MATERIALS P -!

. HYDROGEN WATER CHEMISTRY P |

i

|

|
!

1
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ABWR ACCIDENT PREVENTION (P) |
AND MITIGATION (M) FEATURES |

t
-

. SYSTEM DESIGN |
;

. No FUEL UNCOVERY DURING EDCA P |

. THREE EUTTY DIYlSIONS P/M !
DnTJLSE ECCS BYSTEMS P ;

.

!'DIVERSE CONTROL ROD F.

No SCRAM DISCRARGE VOLUME P.

DfERT CONTAINMENT M |.

FAULT 701EJLANT CONTROL P i
. '

FULL 2 OUT OF 4 EMTTY LOGIC P.

;

.

!
t

I

;

;

.
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h
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'
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ABWR ACCIDENT PREVENTION (P)
AND MITIGATION (M) FEATURES :

i
'

+ SEVERE ACCIDENT DESIGN ENHANCEMENTS |
'

. COMBUSTION TURBINE P ,

!
DRY %TLL FLDODER M
AC INDEPENDENT COOUNG WATTR M [

.

.
i

CONTAINMENT O\TRPRESSURE
rnoTECf10N M !

.
,

!

fPR N A A ON
i
r

i

i
'

l' ,
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I

i
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SEVERE ACCIDENT ANALYSIS RESULTS
i;

9

,

'.
; Summary i
' :

i

| Goal Result j

Subject'

<104 Per Yr. 4X10-7 Per Yr.
Core Damage Frequency

|
|

Conditional Containment 0.004 |<0.1Failure (25 rem) Probability
4.:.

Offsite Dose at 1/2 Mile /10 0*'

<25 remProbability
; i

i

,

I

| !

AII Goals Met i
i

| I
j
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! GAS TURBINE - ALTERNATE AC |i
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,

;
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- AAC Backs up Emergency Diesel Generators

e Benefits:
- Reduces Frequency of Station Blackout in Internal Events Analysis
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AC INDEPENDENT WATER ADDITION
|

i :
1
.

!
;e EPRI-ALWR Requirements: >

!

- Connection to Decay Heat Removal Lines for |
t

Introduction of Water to Drywell Independent
| of Normal Systems 1

,

o Operation
! Y - For Addition to Reactor Vessel: If No High

,

Pressure Core Cooling and No Low Pressure

|
Injection Pumps Available, Manually Depisssurize ||

|Reactor Vessel. Manually Close One, Open
.|| Three Valves to Admit Fire Water!

- Accident Mitigation: If Not Available in Time to;

f Prevent Core DamageNessel Failure, Adds
Water to Containment, Slows Pressure Rise

i
A7sG4.73
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AC INDEPENDENT WATER ADDITION :

.

!
'

|

|
e For Drywell Spray: If Reactor Vessel Melt Occurs

|
at High Pressure and Normal Drywell Spray is Not |
Available, Manually Close One, Open Four Valves to |

;

Admit Fire Water to Drywell Spray. Mitigates
| !Potential for High Upper Drywell Temperaturei S'

!

! Benefits i
.

,

1

e No Dependence on AC Power. Adds Reliability to
; Low Pressure injection and Drywell Spray Function
i

| e Seismically Qualified System with High Capability
i

i
-

1

! !
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!. LOWER DRYWELL FLOODER
1I

(
i
I

|

I

| e Required by EPRI-ALWR Requirements
|,

| e Operation
e,wr =. Poes i ory a |

- High Drywell Temperature After |
.

Vessel Failure -

;

l
- Melts Fusible Plug h aw. j
- Suppression Pool Water Flows |

r to Drywell |
t

e Benefits |
- Early Water Addition. Very Reliable

|
1

!

- High Seismic Capability !

- Quenches Corium
- Stops Core-Concrete Reaction

!

- Reduces Drywell Temperature,!

Leakage Potential
A2004.75
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HYDROGEN GENERATION i

!

e NRC REGULATIONS REQUIRE MEASURES TO |

ACCOMMODATE HYDROGEN GENERATED FROM i

REACTION OF EQUIVALENT OF 100% METAL |
*

(EIRCONIUM IN ACTIVE FUEL CLAD) AND !
WATER -

i

+ EPRI ALWR REQUIREMENTS PROGRAM |
TECH NIC AL SUBMITT ALS TO NRC !

DEMONSTRATE A DESIGN BASIS OF 75% i

METAL WATER !
:

e GE BELIEVES 75% METAleWATER DESIGN BASIS |

IS CONSERVATTVE ;

i

|

:
e

!
!

!

!

i
i
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HYDROGEN GENERATION I

+ DIFFERENCE BETWEEN 75 AND 100% ;

METAL. WATER IS INCONSEQUENTIAL FOR !.

ABWR (BECAUSE OF ITS INERTED j

L CONTAINMENT) j

i e GE MEETING EXISTING NRC REGULATIONS (i.e. I
100%) ON ABWR !

, '

| + GE CAN EASILY ADOPT EITHER BASIS SINCE
IT DOES NOT IMPACT 71tE DESIGN

| |
,

;
'

\- .

INCONSEQUENTIALISSUE FOR ABWR |
i

:
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CONTAINMENT OVERPRESSURE PROTECTION :
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I !
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.

2 Reactor M
-
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........

|'
;

e Ongoing GE-NRC Discussion1

t

|
|

,

I

|
- At Pressure Above Design Pressure and Belour

capability Rupture Disks open ,

:

i
- Later, Operator closes isolaeon vasves to Regain

j
;

contros at containnent integrity ||
)
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CONTAINMENT OVERPRESSURE PROTECTION
i

| e Benefits
j Passive /"Never" Used/Can't Be Misused-

Insures Benign Failure: Release Scrubbed by
-

Suppression Pool, Elevated Release. Virtually3
*

i

Eliminates Dose >25 rem
No Loss of Core Cooling Water-

High Seismic Capability'
-

Low Failure Probability-

:
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SUMMARY j
i
|

e GE ABWR Certmcation on Track ;

. NRC redew nearing 3/4 point .|;

NRC corrent schedule consistent with DOE FDA . i.

sallestone of September 30, 1990 |

| * ABWR meets all severe accident goals j

Remaining actions prior to certmestion !.-

!

outstandlas ssAR portions i-

. Tests,Inspeetlems, Amelyses and Acceptance !
Cetterla j

Response to NRC Questions ;
.

i
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I
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1
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hStatement of

Dr. Bertram Wolfe
iVice President and General Manager
!SE Nuclear Energy '

before the '

U.S. Nuclear Regulatory Comission
November 1, 1809 j

i
:

IW1R000CT10N

We appreciate this chance to meet with the NRC on the SE ASWR Certification !
Program. This is our fifth meeting with the NRC since the program began in ;

late 1986. The program is progressing well and is still basically on target. '

Dr. Wilkins will give you a status report shortly. First, however, I want to
.

address several questions that have been the subject of recent discussions
among the NRC, NRC Staff and groups representing the industry. i

,

U.S. MARKET FOR EVOLUTIONARY LWR
!

The first is the question of whether there is a U.S. market for the evolu- i

tionary LWR, My answer is I think there will be. I can tell you that U.S. {
utilities, government and industry are making major investments in the ;'

evolutionary LWR as the best way to provide our country with a nuclear option
|when new base load commitments are needed. .-

Utilities will need to commit new base load plants in the 1990's. The chart :
shows that for the past 15 years or so, s.ince the Arab oil embargo pushed i

energy costs and load growth was cut in half, there has been an excess of ;

electrical generating capacity in the U.S. This led to no new nuclear i

comitments and in fact cancellation of many nuclear as well as fossil units. ,

This situation is ending, however. Electrical brownouts occurred in the .|
Eastern U.S. during the past two summers, and new base load comitments will .i
be needed in the early 1990's to avoid electrical shortages on a national
scele. Estimates for new generating capacity needed by the end of the ;

century range from 100 to 200 GWe. '

There are no perfect energy sources. Environmental issues including air
pollution, the greenhouse ef fect, acid rain and oil spills are receiving !

ifront page attention, and the public is becoming increasingly aware of the
risks of burning fossil fuels. In addition there is increasing concern over
our rising dependence on imported oil, which now constitutes 40% of our oil ,

'

supply, and subjects us to the vagaries of Mid East governments.
'

The coming need for power, and the rising importance of environmental and '

energy security issues are creating a renewed interest in the revival of
nuclear power. This i s why U.S. utilities, government and industry are
investing in the ALWR in the near term, the evolutionary ALWR - to ensure
the option is available when the difficult choices must be made. {

!

In GE's case, our ABWR has several hundred million dollars invested in its
design and development by GE and our worldwide associates, it has been
adopted as tne next generation standard SWR in Japan, and a two unit lead

,
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project has been committed by the Tokyo Electric Power Company. We are j-

seeking NRC certification of the AgWR design because we bulieve it could be
an excellent plant for U.S. application not just to support our overseas !

business. With the serious energy problems facing the U.S., we believe it ;

important that the American public not have excluded from them mer.ningful i

options which could ameliorate the problems. |

!Perhaps the most important factor governing whether utilities will be able to
iturn to nuclear to fill their future needs will be the existence of NRC !certified standard designs. Lead time for design, development and certifica-

tion is on the order of five years or longer, and it is unlikely that any ;

utility will order a nuclear unit unless < t is certified in advance. This 6

necessitates that we conduct the design and certification work now as a j

precondition to any market need. ;

Further and importantly the AgWR certification proceeding provides both
the occasion and the opportunity for a working demonstration of the effec. ,

tiveness, predictability and timeliness of a major element of the Commis- |

sion's Part $2 standardization and licensing regulations. This also is a e

vital factor governing whether utilities will turn to nuclear as a viable ,

option to fill their future energy needs. ,

;

GENERIC RESOLUTION OF SAFETY ISSUES

| The second question is whether ALWR issues should be resolved generically.
We believe the the answer is yes to the extent practical. We should be i

careful, however, not to impose generic resolution of ALWR issues where plant ,

I specific resolutions would yield better results. Our experience has been j
' that generic resolution of ALWR issues frequently results in 'least common
( denominator" approaches that fail to exploit plant specific opportunities 4

which only become apparent in the context of a specific design. Certifie:3 tion !
I

i
itself represents a generic resolution of issues for a class of standard .

plants, and has the advantage that issues can be considered in the context of i
an actual design rather than in a more abstract context.i

,
.

We believe the EPRI ALWR Requirements and DOE ALWR Certification Programs
'

'

provide an unusually effective vehicle for considering both the generic and
plant specific aspects of issues, and encourage the NRC to continue to
support these programs. We recomend against generic rulemaking a t. an -

approach to the resolution of ALWR issues. Generic rulemaktug would be ;,

'
enormously disruptive of both the ALWR Requirements Program and the ALWR
Cet tification Programs which have major private sector investment and are :

nearing completion.
!

| GE has been a participant in the EPRI ALWR Requirements Program since it's
|

inception. The ABWR currently under review by the NRC staff is in substantial
'

L
conformance with the utility ALWR Requirements, in a few areas -- most

| notably hydrogen control and containment overpressure protection - we have
elected to exceed the ALWR requirements. In the case of hydrogen control
this was done to avoid lengthy discussion of an issue which was inconsequen- i

'

tial for the ABWR. In the case of containment overpressure protection it was
|

done to take advantage of unique ABWR features to provide a substantial added
measure of offsite public and property protection which could be achieved at

l
-- - _ _..- - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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modest cost. In these two areas, we fully support the poneric positions-

reflected in the ALWR Requirements Document while, at the same time,
believing there are sound reasons for the ASWR to exceed the ALWR Require-
ments on a certified standard plant basis. Dr. Wilkins will discuss both of
these areas in more detail in his presentation.

REQUEST FOR CONTINUE 0 $UPPORT

We appreciate the very strong support the NRC and the NRC Staff have provided
to the ABWR Certification Program. We believe the program has bsen remarkably
successful to date, and is on track to provide a convincing demonstration of
the benefits of the Part 52 standard plant licensing process. It is being

closely followed in the U.S. and around the world as a pioneering effort
which will set the direction for plant ',tandardization in the second nuclear
age. We request your continued support and I assure you that GE is fully
committed to the successful completion of this program.

Thank you.

|

|

|
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pie birth of peacetul nuclear;

( u gxmer in the US datn to Persident
'

Eisenhower's * Atoms for l'eace" pio-
gram, enacted into law in 19M.Toda),#
nuclear power in the U.S. provides

; more electricity than was generated
by all sources in 19M, and saves this
countn the equivalent of a billion

; harrels of bugmirted oil a year. In la(t.
y our nation's nuclear generatmg bawt .

| consists of more than 100 light vatra
,''

(D'J reacton (1M'Rs).

. 4} The successful history of LWR
development has included the apph-p ,

; .f' cation of technological advances
and plant modifications to achieve4

a h prompt, satisfactory resolution of
4 the unforeseen problems inevitable

4 ABWR 88WR i". the deselopment and apphaitionJ

1
~

of any new technolop. laulav we can
build optimind light water reacton
based or'Jie thrtv decades of experi-

,. ence. The Advanced lloihng Water
, Reactar (AhWlO and the Sanplified
,,

w A- lioiling Water Reactor (SinWR) are
gg* | designs which take advantage of thr.

*g experie xe.

M".' {,
logether, the AllWR and SliWR**

I are innovative, near-term ca.ididatesda*
,

for expanding electrical genentingdg
'

- - capacity in the U.S And, thes [xasess(,f>

; ~

eft gq die features necessan to do so safel),
. 3 rehably and economically

i ^

E' P [/Uf 4% nuclear power and a key participant
dMa* GE was a pioneer of commercial'

h
[,f h, f g in the deselopment of die U.S. Nan

,

nuclear submarine and surface ship -y g

f.' I

% propulsion programs. GE chow to

,.

* ' *
.

*[.M deselop the 1\WR for land Insed cles-1

trical [n.wer generation becauw of its
% [?q inherent simphcits and the advan-
If / | tayn of its direct steam cytle deugn

m.4 | | r

{
' ' M 2; I in respone to iniuatnts to enmm

,..a | |
I

iM- a' age improsements m nuclear pl.mt6

- - -g 7, II Hill design and htensing bs the 13

4
' '

- s,.%4,,4, uwa .a ss wa . .
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--- M ABWR and SBWR: Meeting the need for

)[ k future power systems !
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$5f,7 Ny,. Deparvnent of Energ3 (DOE), the Tor AllWR is the e,nh achaoced
-

Electric h>wer Research institute light cater reactor currently being
'@2 _k,,4.} (EPRI) and the Nuclear Regulatory commerriall) deplo>rd it embodies 1
- *

4
i,4 Commission (NRC), GI is jomtly the best sale t) and performance expe-'i

4

'M ' kq
dneloping two new hght water reac- nenc. ofIlWRs worldwrde. Its accep-

j
Fior designs, the Advanced ik>ihng tance is cWdenced both In its eclettioti_Y f Wuer Reactor and the Simplified as the in u generadon !!WR tr Japan.i hoiNig Watri Reactor.b. h and b) its pnigtess u> ward 1.ecomingg ye

the first tertified US stand ud nuclear> r Q %c AllWR is a 13% MWe reactor plant design.,g dnrioged by an international team of
G.

'g( facturers-from the United States than the AlnVR in its development,
-

ik>ihng Watcr Reactor (15WR) manu- he SilWR, four to five 3 ears later

g Japan and Europe-to respond to conunues the AinVR's uend m design
j
i

ge worldwide utiht) needs m the 1990s. simphcin. In doing so, it extends the
48 e

$' The SliWR is a 6f K) MWe reactot
t;norable econorrn of nudear gun.rrt

which uses natural circulation and generauon to sinaller output raungs
-

)(. S panne salen features to minimise
? k.h dependence on mechannal compo- |
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, tg nents and operator actmn. i
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*: "A 11Wjorib' in 0W nlwlMTfXnWY industly OfMYt escarch and desclopnnent on the
4 an imfmnal1mion ofOw light tmtsr rmctor us_"nt,'',$c"*,*,',' ["'|||,''b*ce''

@
' to (M' $wfTrferYfd dWiCCfoY YV TMNt inCmnwnf tric |%wer Rescatch Insutute, snajori. ,
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gMg,, and supplien.
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- In die global nuclear power inouw
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X-
i try, IAm are the unquesdoned expe-u

&
rience leaders in terms of design,

P W i comtruction, licensing and snainte.

[ I
nance. An extenshe wuridwide infra-,u

structuir is already in pl. ice to supjunt
them.11% are the nuclear electrical

F
,

generating technology choice of
.

almost all industrialiied nations. InA
j Lut, four out of fne operating reacton

w

.
- | today are lim.

'

Advanced 1.WRs are endoised bs
l'5. utilides as the reactor technol@,g , for the next 10 to 20 yran. Worldwide,;

- i

1A% hase accumulated over 4tiOO
f G "

dunng the past three decades.
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k .eactor yean of operudng experience:a g.
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4 ABWR and SBWR: Based on experience

i fromleading LWR technology

b Aldmugh IM% make up km .han

b " CGS Coolnl fY.Get073 tilill / kit 4' drir plt 2tt et2rly one fifth of U.S. generating unpacity.
. 118l}W784%iCalhlly,lnliOnlyOdMnCH$uGlfr Oscit perturnmnce has teen note-.

wthy. In a recent five-year penod.q; !
'hi' Tft1tlul3 Will it 1Mdy W5th5R Di yt%2TS, Ubfn 14 of the top 20 pedorming steam

MR fouyllty Will fl#d 7110Tt Od,, power plants in the U.S. werr IM%..

). -A dsi.un.pr Historically, unforeseen technical- 1*a** #
inues have been the nemests of many: ,

-:.g,gf; , .. une,4r w : 9 g 3'c emerging advancements. Inut in theg
- Q

g,3.,
,.

.ddQar.N [L$4? g;hD ej |J Y.'aj. M@tf, ggs. j
IM'R, such maturation ihues haverm<

been encountered and solved.With af-
life cyde for most reacton of 40 ytan

". or tnote, it takes decades of experi-
ence to identify and mrrect unantici-

.

pated techniati problems. Favorable
p,6[ guiunotung on the " learning curve,',-

is a distinct advantage which IM%.,

w +

> D' like the ABWR and SitWR, have over
nore developmental nuclear power

$~ technohigies. such as gas-nwiled teat-
'

.

F. tois and liquid-metal last breeder
d I tracton.
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.b; MN intanationai ca,peraiarfnogmna are gn inten-uonal -, mave enonV !i is now under way to establish the
'R .,y,h@3Q in |>lG[e tu $117ng tnto IM7ng a 1Nw grnflullon psWR as a sv,ld. class stamt:rrd plant.

. . . . .

q'

gjdQ&$ ofB WR f>lants. Tiuse f>lants will inccnf> orate Insign simplificatim. cnbancnl s*t,

Y |,f'j& tlwlxstfmturis and twhnologfmm the ""|' ''0e'$,',',',' |u",'l$1 |',",,,';'*"''
,,r

$ W Q&h Cn17TnigC1K7DtiUn oftWrltlWidCIMRS and cmts are among the attributes cited

,.M?;fEfhs will refnaent uorld-class standatrif>lanfs to "Q'x|Q",",','*"', '.cL"!'',"f'",}',

7"M.hk f sC110 til/ll/J N#dS ift tir 1.990$ and Egond." include imprmed maneuverability
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e ag w,m,,,, and n duced occupational exposurea

a 2 c,w,.t u ,, and radwaste sulurne.,

' '3.g d J GEa h nfAHRf W'
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,p? %g;r%g
- < w. - - > L-~ In 1978, when GI' launched itssfly * *D _

..i Advanced ILWR program, it assem.
$ bled reptrsenntises of IlWR suppli-

#;h ers and leading architect. engineeri

?Wppjji finns from around the world in an
, yi- Advunced Engineering 'leam.These

.-'g ' , e, jj individuals established the basic*

Al3WR design parumeters: A reactor
,

C.m , which takes advantage of the strong-
p

Pg
,[7dJ- k est. operationally pmven featurrs imm

d' w,,pM llWR designs in Europe, Japan and
3

;;3 Ig the United States,
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. ABWR: A world-class reactor
~ I from an internadonal team

1, -

*;I

41 mil bree Mile lsland, incorporates all Simplification-and the abiht) to
h,5 reinant design impnnements resah- take advantage of 'iO ran of interna-3

/- ing imm the lessons leamed trum (kmal BWR experience pla) a Le>
.; , dui nent rule in the ABWR development pn>-
'''i gram. Far example, the ABWR males
r

. The AliWR program reached an reactor operation and maintenance
y+ 7 kruportant milestone in 1987 when casier by using internal circulation

$ the h Lyo Dectnc lbwer Compan) pumps, m place of the external
y selecied two ABWR units for its pumin of mast operating plants.This
y Kashiw.uaki Kariwa Nuclear Ibwer elimmates piping. decreases con-
? Sutuin Commercial operation of the strucpon time and reduces in senice
?

fini plant will take place in 19mi and insputions.
the wo.nd in 1998. A joint venture

%w
.

inmlung GE, Hitachi and Toshiba is internal citrulation pumps also
. supplying the units. GEhcope of sup- enharue safen by climinating large'$

pl enoinipasses the reactor systems, reactor sessel norries and piping3g
-

fuel and cutt >ine generatort below the top of the core. As a resuh,-

V; the fuel remains covered with water
y Armther milestone, certifistion of esen in the caw of a postulated, has-
'[ the AltWR design as a pre appnned of-coolant accident.
;, US uanrtud IlWR plant,is on target

fur 1991 mmpleuon.n.
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i ABWR: The benefits
- E

-
ofstandardization ,,G

fd ..

4{' QC welcomes the initiatnr taken 7 S
Ub b) the NRC in adopting argu- 'T 90 7 '

latioru (10 CFR 52) to surarnline the % % g, I
* g,
2 licerning of new, stancLuttimi nudear ,,,uici t.clow ..p i f con-

power plants. 'Ihe new NRC regula-
d| tions ctrate a licensing fratnework that '

,
,

, <
iL will enable the benefits of design stan-

E darttuation to le tralized in die UA
'

The AllWR, based on such staintarti-
Liation, b only two )ean awuy from,

.

certification.

i f The entire AllWR plant-includ-
e ', ing dw nudcar island, turbine ishuid

t_ and nidwaste facility-is now twing As,,need yressuro suppr.eeise
'

reviewed as a preapprum! UA stan- conten.m.st.h mue raput %j
} ! $mel depressununon Ldard IlWR under the US Depart.4 "

1
rnent of Eriergv's ALWR Program.F

When completed in WJ1, the AllWR4 m
will be the first such standard U.S.

g
v

nudcar design to achicst certifianon.
Y k

'
P, With cerufication, the AllWR can

le cui.structrd or' u Lunil) of sun-g

j ,; y, as defined b) its site envelo[r-with- - - -,,

, FL out tunher timew of the design. As a g,,,,,,,,,,,,,,,,,,,,,a,,, |p ;
"

result, expensnr 10. to 15->rar con- ,ny ,,p,,4g , ,,,,n,,,,,, - .

!
h.c - struction tyles wri he replaced in ,c,,noni, _

fne-year (unstruction programs, as 4"

planned forJapanifirst AllWRs.
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"Thepayf> frum theNRCk April 1989,

*G rulemaking on one-step limning is more
'

immediate than many people reali:.e.

,}; , -
the NRC1)irst standardplant certijication

,

The ABWR design is on schedule to receiw
:

[ in 1991. Using that dengn on a preappnned

(N [ sitewillmean a dramatic, near-tmn
constnictiou cyleinspnnementfor

{$, p, &y. - a utility appliaint."
e

o.Ng _ a. ,
N 1wndret and Gewral Manager

P k AM, ,%a _S;m,y . .N"W""D
,

C

'',4n; - @g
.
r th a e

-

,-m ,, a . ._ m , a m ,.
.

T ,W

L U
En

. d. f{ ' v

c' a -. . ' " ' ' ' ' ' -RJT, "Qy:
, ,[ . - - ;, ; e y ', y.r ir. . ' . ; > .eg ; 3.,

. < ,i*h. > M ' .l'9" m'
.'- ' . . -

"
l - "w ,=..'.m.t : s.,, .y .m . ,1 . : .. . .

:e

Q!.hh,WyZ;.,4? | ; P 2 s.u , - o* '

; f v .. tPlant .e WQ t.o r W Core and fuel
Net electrical output M ' .1556MWe 1

,. :

M^yf ,Ag[", j , , Crem thermal power : Active fuel length' S.81 mg VD
-3926 M We L*.

- Equrvalent core diameter 5.14 m
+.J
[y .gj q. - Plant cyde M - f threct ' ' h>wer density r. 50.5 kw/l

i k Vessel dome pressure . 73.1 kgtm' Number of assemblies 872'

g)
-

Main steam Sow ."|,'& 7640 tons / hour Fuel material , UOe '

4-H Reheat seages$g~ ,3;-f
purtune Q 'IC6F 52 inches Claddmg material . 7.ircaloy 2

'

, ' . .Two
"%] * ' ^ & V

Fuel narucr type , 8 m B barner,g.

k .. * Nuclear boiler Reactivitycontrol *. 1
. 34n ;. Reactor vemel ' 'i c.

* 7.1 m Neutronabmrber ' B4C
Number of control rods 205

to *: 7 . Inner diameter i +.,

f M.I f Height ? ' 21.0 m". Contr.al rod ivrm ^ Cruciform'

h,t T
.,

Q' 1.*b|.|,," p_. Primary cixalant circulation Control rod drive Electro hydrauhc,
;;,% ;- Recirculation system Internal pumps fme motion

'

J. '1
| il- kecirculationGow s 52,200 tons / hour - Other contml humabic gnison

m
> M / .I

af;dcr 3 Q Obj tW 'T * contai.me.

<

( M M 4 f W e$ git
;, , -

(Gd Os).'* '

< -
-

T 4 Hec Type Pre =*re suPprmion4

q >< M 7 g % d 7 w &w
,

, W
.

!, ge [' ,
,=a'

< t ConGguration Cvimdrical
i ,p, N
- . s.p .Mi, y .$, . 3,dJg.f &W V~ reinforced concrete'
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" Mat titilitics in the United Sta/45 hate eatunng im than half die elcarical,

. output of the ABWR, an SBWR
gTidS$35 C01H]X2tiblf titt08 btWl0Gl|UnilS Of plant will extend the favorable eco-

i. 600MW, Orliss. Cornbirutiurade sinctrtain nomics of nuclear power to smaller

?! IDadgTottF08, OliS SCCnGriDfDintS Yaf tlGJ
'' "

,

h ' lO Sinall, }M2?Sitt adtGnC4t$ lighl tlGttr 182Ct015." The SBWR takes full advantage
W
h

- V. _p % of its smaller sire by using gravity
v., w and natural circulation of the coolantib, ., mw w hwd.:r

( *[k c,1), , ,-![E.$ri.Dd2df II$ydb _ event of an emergency, the teactoi
w ,, to mitigate potential accidents. In the,.

.71
shuts itse'f down and cools itself w.th-

k- out the need for operator intenvo-
tion. SBWR safety features aim amid
reliance on external pumps or power

i supplies.
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g SBWR: Passive safety and favorable
economics in smaller outputratings

* $q-

1Ae most GE lx>iling water rear-
* L tots the SBWR utilizes a pnvure sup-

h '$hlectrial pnmion n>ntainment to atmtb wssel

% SBwR <-i-----
4,1c eco. SBWR wuct is depressurized, and

M M[2 axilmg water flows by gravity hum an

$g;,dhunallera. ygg elevated [xu>l into the reactor wssel.
Qfj No operator action is needed to acti-

h;(h4gmvityhbantage ute diis automa6c safeguant

p Significant design features incor- -

Qtmlant purated in die ABWR, such as fine-pf) In the modon contrul rod drives and digital

N)[%.. actor controls, have been carried o'er to
g' +i the SBWR.hyrven-*

g.'iD4' avoid;N A passive nintainment axiling sp-.

r
tem uses naturul (unvection to pro-,,, 3 . , ,

g? j vide long-term oxiling capabihty.
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,i ' y SB WR natural terraienson amemseau SRWR uelatwa condowurrfor peanesw. SSWR grevetydrmo eewrgews>

,. ree,heut fresufer. deng seres kret reinos.el. core evolmg syssein.
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| SBWR's simplified design
enhances operation and maintenance

are bawlms M
ology arv!
t capitalim mu V - + +

~ Plant esseput '
y' " ' -

" G15714'.$G[fh' .
.

J Net cIcctrical output 600 MWei.

Getas thermalpower 1800 MWs .
IGl I@e ^ ' Plant cycle threct

:' Vennel dome pressure 71.1 kgtm'
Main steam now S490 insu/lunir*

' ^

.. luridne TC2F.52 inches

1m. . . Reheat stages .f,[. i. . , ., g,f '[ .d: . ... , , |,} , {', One
m . .,

Reactor vessel '' , .[U ~

Innes dumeter tiO/7.0 m
9 licight .. 25.6 m

Pnmary cruitant circulation*

Recirculation system Natural circulation
',

' Recirculation Dow 23,700 tons %cier
! Core ead fuel ,.

Acuve fuellength 2.44 m

.14uivalent cure '
4.75 m

,

duimeer
' Ibwer density 42.0 kw/l

Number of assemblies 752

Mi"Idif'"
. 00:Tuct matettal

1 Cladding matestal Zirtaloy 2
ulMicranon ! Fuel natuce type ?,

, ,
8x8 tarrier

Reactivity control " C
Number of contmlrtdia - 177

o >Contml timi kirm -
,, kCNeutmn almirter .

Cruciform
Control rod ddve Dectro-hydrauhc,

fine-monon' . , s. ' , . .
7: ' Other cimtml ' Inumable pmmon

, .A (Gd Os)
protese sys. )mConeannaient
'ucunn an 'lypr Pressure suppression, ,,

- Configuration ,
Cyhndncal

* reinherced
concrete

' Schedule
First concrete to 50 anonths

( fuelluad
m:
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SBWRimproves cost-effectiveness
through reduced capital outlays

I"' ''U* *' * **' i"Y"*'O '"'i"'''."(An admnCid Tract 0Y) 1HUSt |HWidt tCry high nance and enhanced quality nintrol
etelopment un the

f rotection ofthf utillyinnstmentin terms
htoaular com;wnens alw c'ontri6ute

' *");ed by d|'
, offiral/Clable construction CaSLt andSchululcJ,

'"'h""'' canstruction schedules.a,e yg
h Institute, ma.ior

GSTUYid litenSabil5G, f] Tid 5Clublf O})CTaling hiuch of the cmt asweiated with' ' " cunent reactors is the result of
and mainttilanCf CGitS...." long construytion periods which tie

g , ng g

up a utilit) s capital and impose,

- cas e/im ' , , - , excessive carrymg charges. Gnen aar gunwer indus- ' y ".: r - ., C=h Na #W % c ,

4 cenified SilWR desigit GE anticipates
iestioned expc. r;c" ^ / ". "t

~ ' '' '" '-

%nmuth cosmetion pedmi in>mnns of design,
- a.

fini concrete to fuel kuding.
1g and mainte,

,ddwide infm. at reactor syvenn offered t<xiay
ace to support have a cajucin of 900 to 1200 *Ib achieve a pedictable liceming

lear electrical h1We, in contrast, die SitWR has an pnKew GE plans to submit the S11WR

choice of output of 000 hMe. This smaHer for staixtard plant certificadon by the

1 nations, in capacity, coupled with its simplified
NRC. Panicipation in a DOE program
for detailed design and NRC ceni.

ting reacion design,shoncin construction time. fication is expected to yield a pre-
licenwd.standantized invest:,r ready

The simpler design incorporates
idorsed by more factory fabricated components SIMR design by 1995.

echnokigy
Voddwide,
wer 4600

lx rience Compete
5. seeemet g,, g,,,,,,

heest

CompeteReeste vesset
w

re u,4.

w.q.
L

'

Pesental Comphte
neester

teMacOperedes
Heer

Of

tseeths 0 3 10 17 20 26 30

,

38H R Construenon $dwrfair Afsicsrones

.1

b

n

s.



- , ,,- _. ,- .

/ - . ;
.

/ '
,

1'

k j''
-

,

..g ,
.

*
i

). '

' f., ,

.. . . . ._ .. _ .._. _ .. ,,,_ .._ __.,_ _, _ _ _

J

J

..

.\
'

i

I
I

:'' 4 . .f y
.[ Q|,K'1 ~

s - . 4 ;

1 (
- i ,

3

| ,,

,y V .>

d,,,'s a<

5 3
1

-

4
'

; <

;4 . {-

,

,;;,y . . -
-

|n ,

I d I_ , .? 4

'h , ,O -? to

\ W | w?%f ffg$
-

s-

s_g ,, ,7.
:p , b1 :. !

,

> :, n > ,<

N Ul ii |

- . , . . . .

Current BWR *$$'ABWR X_fs%.,.8 ) SBWR
*

. . .

E 900 1200 MWe ~ E 1350 MWe E 600 MWe r

E External, forted circula- E Internal, forced circula- E Natural circulation i

tion tion i

E Focus on simphfication
|

5 Nearly 100 plants operat- E World. class design b) and automatic safety
ing worldwide international team

E Builds un llWR and

l'
5 Selected as Japan's next AllWR technology bases

generation of standard
HWRs E Design and development

in progress
| 5 U.S. NRC certification pn>. -Ccu);>erative DOFAPRl/
|' gram in progress GE c flort'

! -First certified U.S. stan. -Innernational support
dard plant -iesting under way

| -Cooperatise DOFJ
EPRIG effort E U.S. hcensing certification

targeted for 1995

| *

. w w osanvoem .++g. t e ge .m .- -v.aa

!

_ __ ___s_.__ _ _ . _ _ ______ _ . _ _ _ _ _ , _ _ _ , . _ . , _ _ . . . . _ _ . _ . - _ . . _ . _ _ . . . _ _ . _ _ . . . . . _ . . . . . , _ _ _ . _ _ . . . _ . . . . . , . . , _



, , , ,
,

o e :

\ |( .<

L :
.

_ __ | . . ..- -.- --- ~ '

',

!

'

The BWR: A study in disciplined evolution

,

" Tid ,Eriis o>fIlWit nointion lasw1rsultal acdun " " P'''\ cat'*" "*scs With
cach esolutionary change, snajor

en hw rme raxtor disigns-tiw ABM71 and u,,nponent,-pro,en unuccessa,y to ,

tlw SBM71-that irworjximte tlw lxst ofatrient chc scc *m scncrati"n <vle-were'

ch.m:nated to simplify die llWR and
ttdmology with sa. j>lijini dtsigns and inhwal enhancereniah;u,y

,

m

NsbY amstrtwtion, ofwration and maintenatet ash,"'

Gl' Im,Rs enjoy worldwide accep.
fjl1 tance. Shonly after their intnwiuctioni 6

_6, | .

ta u.*=r oung, . < commercial hght water reactors ever
in the US., GE IlWRs lecame the firstcwuw

/4? - ,

' '

. g' ,.

t,. . u. _<_,# . .

ordered inJa;un, hicxico, the Nether-.s

5p lands, India, Taiwan and West Get-,

E pc AllWR and SilWR are based many hion than half the cunent and
; @ g on eno,e than 30 years of txiiling planned nuclear power capacity in

'). water reactor experien< c, GE designed Japan, Swiuerland, Mexico and Tai-
- the fint licenal US. nuclear plant. wan is committed to GE type llWRs.'

a llWR-which began operation in-

[ . 1957. GE pursued the llWR design in total, more than 100 llWRs,su;>

/ because the simplicity ofits direct phed by GE and its technical ano-
;Y steam cycle eliminates the need for ciates, use now operating or under

constnacdon in 11 countries.
,

Y intennediate steam generaton.
1

k During the succeeding 30 yean,
'' (%,j[/i' the llWR has evolved thruugh newnd

%.g
., -

y -

c
0,

.j .g
gx

.

SRWR|
o

'

$ circulation
s

du simplification
hmatic safety i

on llWR and
Technology bases .

c

$nd development .
ress -

{rative DOE /EPRl!prt .
&tional sup;x>rt
p under way

psing certification
por 1995

i,.

|.
, , . . . . -

i

l'
- . - . _ . .

-. _ _- .



. , . - _ - _ , _ _ - - . _-. - . . - .

/ ;-

j' '>
,

1,

\ |>
. . - . - . .

:

)

Meeting U.S. energy needs !
of the 1990s and beyond j,
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