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2340 Richards Avenue.
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~ Maho 83401'; Idaho Falls,
September 21,. 1974
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dHs Dixie Lee Ray **

USAEC '7 03 .

1717 H Street NW cs.2 74
Washington. D.C. 20545 ud S 2
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,Dear Ms. Rays 86.' L: "
.

' W.'

-

I am resigning-my position as an Associate. Scientist,with Aerojet
Nuclear Company in order to be free to tell the Amdsi'can Ieople thei
truth about the potentially dangerous condition in the nation 8 s nuclear
poner plants. . As an' employee of Aerojet Nuclear I have not been able
to freely express my concerns about the nuclear reactor safety issues.
Consequently I .uill be uorking .for the Union of. Concerned Scientists

- in an attempt to more fully ~1nform the public about the current state
^ or knowledge concerning reactor safety, particularly the etaergency
core cooling systems.

.

*

I have been employed at the Idaho National Engineering Laboratory-

for the past seven-years 'for Aerojet Nuclear and.its. predecessors.
During that time I have been involved in the development of computer.
codes uhich are used in the' thermal-hydraulic predictions of loss-of-
coolant situations. I was the principal' author of the THETA 1-B code
which was adopted by the AEC as an ace'epted method of predicting the
thermal behavior of a fuel rod during a LOCA. The last several years
I have been working on a new thermal-hydraulic icop code. The primary
goal of this project is to develop analytical models which will more
realistically describe the physical processes that could occur during
a LOCA. -

.

While analytical models for predicting the fl'uld behavior during
a LOCA have been developed by both the nuclear industry and'the AEC
the techniques in general are not capable of describing actual physical
situations with a reasonable degree of reliability. The AEC is using
shaky and unproven computer predictions as a basis for answering such
vital questions as the effectiveness of reactor safety systems in
preventing catastrophic accidents. This is wholly unacceptable.

Adequate experimental programs to determine the workability of
reactor safety systems are also urgently needed. Experimental verifi-
cation of the analytical computer codes is a necessity if we.are to
place our faith in these methodss -

Aerojet Nuclear employees were used by the AEC as consultants
during the ECCS hearings. In 1971 the AEC adopted the methods we had
developed, but coupletely ignored 'our reports concerning the serious
limitations of those methods. They were the best that could be develope
based on the litited analytical and experimental research the AEC and
nuclear industry had carried out, but they were preliminary and definite
not an adequately proven way of determining nuclear reactor safety.
Little has changed in the past feu years, and the safety of nuclear
reactors is still uncertain and unverified.

The, AEC is ignoring advice from many of its experts on reactor
safety problems, a situation that has given rise to numerous resigna-
tions. Several of my colleagues have gone to work trying to help the
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utility companics understand the reactor safety problems that the
AEC would prefer to ignore, but I believe that the general public,
and not just the companies investing in nuclear generating equipment,
must be told the truth about the potential hazards.

I also have personal reservations concerning the radioactive waste
problems. While I am not an expert in waste management I find the long
term radioactive waste question deeply disturbing. The present gener-
ations get the electricity from nuclear plants and we leave the radio-
active wastes for our children and future generations to take care of.
Plutonium, an extremely hazardous material that retains its radioactive
potency for hundreds of thousands of years, is hardly a legacy that
future generations should be given.

In spite of the soothing reassurances that the AEC gives to an
uninformed, mislead public, unresolved questions about nuclear power
plant safety are so grave that the US should consider a complete halt
in nuclear power plant construction while we see if thgse serious
questions can, somehow, be resolved. The most prudent course of action
that we can take is to proceed cautiously.

Sincerel , /

/ -
,

xWI. ,

Carl Hocevar.

cc: Dan Ford, Union of Concerned Scientists
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i. MINUTES.0F
SAFETY FEATURES PROVIDED BY ARCHITECT-ENGINEER

(GILBERT ASSOCIATES INC.) SUBCOMMITTEE -,

' WASHINGTON, D. C.'

.. f . AUGUST 23, 1974
:

*
.

The ACRS Subcommittee for Safety Features provided by the Architect-Engineers
was hel'd at 1717 H Street, N.W., Washington, D.C., was convened at 2:00 p.m.',,

;. Friday, August 23, 1974. Dr. Isbin was chairman. Dr". Lawroski and Mr. Bender
; were'also present.

:

| 1.0 MEETING WITH REPRESENTATIVES OF GILBERT ASSOCIATES INC. (meeting open to the public)

, l '.1 Chairman's Opening Remarks -

4 ?

i

j. Dr. Isbin called the meeting to order and infonned the attendees of the purpose
of the meeting and the rules under which the meeting was being conducted. He

noted that Gary Quittschreiber was' the Designated Federal Employee and that a
notice of the meeting was published in the Federal Register on August 7, 1974.

; He indicated that no requests for oral statements based on previously written
statements had been received.,

1

1.2 Role of the Architect-Engineer

|- Mr. Hans Lorenz, Vice President and General Manager of the Utilities Division,
described Gilbert Associates Inc. (CAI) role as follows: j

;
,

| GAI has about 2,400 people in Reading, Pennsylvania and about 1,400 |o

|
people in Jackson, Michigan. The total organization at the present j

time is around 3,600 people. Th'is includes professional and non-
_

i

professional people. Out of this 3,800, only about 1,900 are involved
,

''

in the. design of nuclear and fossil fuel power plants. About 907. of
the engineering for power plants is done in the Utilities Division
and the Encrgy Conversion Division. Attachment 3 shows a bleakdown

,

of all of the divisions,-

Attachment 4 shows the organization of the Utilities Division. In -io
addition to the Staff groups, there are essentially five large groups
of engineering departments and projects. Each one is headed up by i

an engineering manager. Each engineering manager heads up a group,

of engineering departments. j

Attachment 5 shows a typical enart of a project team organization.o
The project is headed up by the project manager who is the focal
point responsible to the engineering manager of Gilbert Associates
and responsible to the client. The project manager has assistance |
through project control engineers who are im'olved in scheduling, i

QA, estimating, and others, y;* . . . . . .
, _ , , , , , , , , , .
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'I o GA1 stresses the teaia effort. Thcy try to select a team which is
|

'

compatible, a team which has experience in nuclear | work among the key
.| people such as.the projcet manager, senior project manager andi

L
i project engineers.

1

j '- .. j (iThe Utilities Division has a total of 23 departments. . See Attach-
.

ment 6 for a b uakdown of the Utilities Division. There are'a:.'

~i total of about 750. people in the Engineering Departments. About
' .550 of the 750 are professionals, either with a degree or licensed

,f engineers. About 197. of the 550 have advanced degrees, the rest of
the personnel (about 3S6) are draftsmen.

I o Attachment 7 shows gal's growth in manpower. It shows that engineering

j .has increased at a much larger pace than drafting. The reason for
j this is due to the amount of analysis required.
4

1
<i o Attachment 84 shows man-hours per month expended on three different
I nuclear projects. Each of the three successive projects shows a
j' higher manpower workload. The last projcet shows a very pronounced
,1 carly peak compared with the second one. Part of the reason for

! the early peak is the new format of the PSAR. The last project will
take abou t one and a half million man-hours, whereas the first pro-'

ject required only a feu hundred thousand man-hours. The reasons'

j for the progressively larger curves include greater sophistication,
better analytical tocic, client participation which affects the man-*

| hours and AEC requirements.

Attachment 9 shows th'c GAI nuclear workload. The nuclear wark is| o
' about 607. of cal's power plant tiprk, the balance is fos'sil work.-

>.

I GAI is' fully competent and qualified to design systems and structures.o
They are not qualified to design components; they never want to design;

components although they may have the capability to analyze components
and have a good feel of what it takes to design a component or what
it takes to manufacture a component. They intend to stay out of the
business cf component design.

i .

i In response to a question from Mr. Bender concerning difference in workload
between foreign and domestic projects, Lorenz said there was a large difference .
He said even if you compare nuclear islands between domestic and foreign, you
see less man-hours and less duration on the foreign unit. He felt this was due

'

to the involvement of the forcign AEC which is much more passive and the ques-
tioning is more reduced. He didn't think they had to attend any foreign AEC
hearings on these units except for one case.

-
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e

| In response to a question from Dr. Isbin concerning a' comparison of the de-
gree.of quality assurance and margins of safety on the foreign projects,-.

!

Lorenz said the amount of documentation, the amount of paper work, the types
of analysis, the engineering, the internal checks and the design control
work cre about the same, but the requirements for documentation are less.

'
-

.

1.3, St.sndardization

1.3.1 General Design and Pre-Designated Site Criteria

Mr. S. Goodman, Engineering Manager - Utilities Division, mentioned the
following significant items concerning design work in general with regard
to standardization:

,

The first step in the formal implementation of GAI standardizationo

methods took place when they established a design control procedure;- committee in March 1972 Design control procedures represent the'

edminist rative control of design. There are about 46 planned de-
j sign control procedure of which 36 are issued.
,

GAI has a topical report program with the Commission with abouto

25 Topical Reports planned. Only two are in process at the pre-
sent time.

r

.

2n 1973, GAI formed a committee and after speaking with the AEC ando

visiting all of thn' NSSS suppliers, they came to the conclusion
that they would start with Phase 1 of a two-phase program leading
to the submittal of. a BOP. Phsse 1 is essentially to develop
the criterion concepts, to define a detailed scope split between,

GAI and the NSSS suppliers standard package, and to prepare a
plan for Ph,ase 2. *

.

They have certain basic concerns which prevent them from acceptingo

the responsibility of a complete BOPSAR at this time (Phase 2
concept). First, is client acceptance of their standard design,
second, is the AEC Staff acceptance, third, is the cost, includ-
ing AEC filing fees, and fourth, is options and alternatives-
(finish time etc.). The decision for Phase 2 has not been made
yet but is anticipated for lete fall of this year. It may be
delayed in view of the market situation in the utility -industry
at this time since pre-designated sites go along with standard-
ization.

G ra - - ; .-~ . 3g

1 )L i * '
,

, $h|1 'fh h * h s .; ,

H. p l ;1 ; i l iW a J u; t_ d L c.. './
,

,

OFFECHAL USE ONLY
_

_
g 9 PW e

. _ _ _ _ _ - _ _ - - - - - - - " - -



1
., 4. . .

- n-.. .~ -- -. - - . . . - - - . . - .
-. ..-. . - ... u .

OFFHCHAL USE ONLY. .

: A-E SUBCOM. MIG. (GAI) -4- Meeting Date: 8/23/74
.. ,

-o GAI feels a necessary part of the standardization program is
the concept to remoye the environmental, site and. safety issues
from the plant licensing process.by instituting a separate
licensing effort in advance of plant selection. The objective
with standardization is a six-year schedule on the plant sito.
They will still have preceded this with three years in advance.

of that for pre-designated sites.,
,

In response to a question from Mr. Bender conceEting specifying plant'
requirements for pre-designated sites, Goodman said the designated site
would develop with envelope types of specifications. It would probably
receive more than one concept with a different number of units.

,

1.3.2 Desien Control and Assurance

Mr. R. Mathys, Manager of Design Control, noted the following significant
items concerning how GAI maintains control and standardization over
its design activities:

Corporate quality assurance, of which design control is a facet,o
is a responsibility assigned by the president to tha executive
vice president, to whom the operating divisions report. These ,

divisions include the Construction, Services Quality Assurance,
and Utilities Divisions. Each is operated as a profit center by
a general manager.

,

o Within the Utilities Division there are five engineering managers'

(see Attachment 11), who report to the general manager and vice
president of the division, and to whom the engineering departments

,

in turn report. .

Under the executive vice president's chairmanship, a corporateo
quality assurance policy committee exists consisting of the
executive vice president and the managet;s of the Procurement,
Quality Assurance, Construction Services, and Utilities Divisions.
This committee meets monthly. Their purpose is to monitor and
direct the corporate Quality Assurance plan, to assure co-
ordination between divisions, and to develop and disseminate
decisions on QA policy. This committee also implcments audits.
of the Quality Assurance Division, which is, in turn, responsible
for auditing.the other divisions to assure their managemtnt of
adequate implementation of the corporate QA plan.

Engineering design guides provide a standardized method for theo
solution of engineering problems, including calculational tech-
niques, and margins to be used. Department standards assure
uniformity of detail design implementation. Guide specifications

| standardize portions of procurement specifications which are not
uniquely dependent on the spccifics of a particular power plant.

-

a 7 r=m( y! ! ; 9 :: '. I d 'Mp,i

.? Md a1 '

.

OFFECHAL USE OIfDfJ d i d M
,

.. ._..
-

- - - - - - - _ _ _ _ __..____.m._.,



:'.
- ' 8.1 __.. -- . _ . _ . _ , ,

-

-

. . .

-

'

- ,_ X ., . . . . . . . , . . ., .. .

OFFHCHAL USE ONLY>

i
'

A-E SUBCOM. KrG. (GAI) - S-- Meeting Date.: 8/23/74

.
.-

| Each project has its own project management manual which is approvedo
by a Gilbert Associates project manager and an engineering manager

,

j as well as by the client. The mandatory content of this manual is
.i established it the corporate QA manual and in subordinate procedures.
.i 4 t includes infonnation on their scope of work, document distribution,
|. scope of client review, and interface control between Gilbert

Associates and other organizations.8

f

In response to a question from Mr. Bender concerning audits of the design
organizations, Mathys said the audit team would obtain copies of the

| organization's procedures and then prepare a check list. They would then
|. compare the ' procedures for specific compliance to the requirements of

either the design control procedures or with the procedures they have-
written to govern their affairs. Mathys said a complete audit of the
design organization has not been done yet but the audits are on schedule.
Shield added that audit findings may be in relation to department per-
formance and not necessarily related to a nuclear project.

1.3.3 How the Standard Plant Evolved and Containment Concepts
,

Bob 'Hottenstein, Project Manager for the Standard Plant Project,noted
the following concerning the evolution of the standard plant design:

I
Began in late 1973 and early 1974 after the AEC announced its' o

*

standa rd plant program.
* s

i o A survey showed no specific client interest. GAI felt it would
be beneficial to them to provide some effort to standardization.

.

$ GAI's overall schedule for the standard plant is shown on Attach-; o
ment 12.

!'

Attachments 13-15 show the basic objectives of each of the five qo,

phases from development through final acceptance of the standard |
plant. 4

1

|
Internally, both Commonwealth Associates and Gilbert Associaces j

*

o
are participating in the Standard Plant Design. Whatever is

'
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!

j originated by Cor.monwealth Aosociates will be reviewed by Gilbert
Associater, and whatever is originated by Gilbert Associates willi~

! be reviewed by Com anucalth Associates.
!

| o GAI is meeting with Utilitics and NSS vendors to get their advice

| ,e and guidance.
I

*

| o GAI cannot standardize to the degree of getting the two loop and

| four loop IVR systcms with their safety trains into the same geo-
metrical shicid.,

1

o GAI is lookinr, at. bo th a cylinder and a sphere for the final con-'

tainment envelope. Attachme:.ts 16-19 show the standard plant con-.

ccpts for bo th the spherical and cylindrical containments. The,

! spherical concept allows reduction in the size of the plant.
Both conccpts have a single mat for the reactor and auxiliary

j buildings,

i 1.4 Interfaces
!

The Subcommittee heard presentations on interfaces with the NSSS $upplier
and was informed that:

I o The NSSS scope of supply can vary over a wide range depending, to a
; large degree, on the options the utility wants to pick up. Moreover,

it depends to some extent as to when GAI is engaged to do the plant design.

o In the past, the scope definition has been vague, but in the succeeding~;
.

years, the interfaces are beco:.14g more clearly defined at the outset
of design. l'or those interfaces 'that need definition, the following

procedure is followed for custom plants:

The undefined interfa'ces are identifie'd by re-1. Identification -

viewing the NSSS-clicnt contractual documents.

The Client, NSSS and GAI conduct three-way discussions2. Discussion -

to revicw outstandhg issuc(s).

'Ibe Clic nt decides on the placement of each2. Scope Definition -

issue in either the MSSS or the B0P scope.

Once a decision is reached, the interface4. Design Assignnent -

is given to appropriate GA1 Project Engineers who are then re-
sponsible for squaring away the technical parameters that relate to
their individual disciplines.

Safety-rclated interfaces are further discussed5. Safety Recheck -

| and rcsolved before incorpora tion into the Client's SAR.
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I c. The situtation on the, standard plant is different in that they have
.

| no contract. with a client. -Moreover, the NSSS scopes of supply vary
.[ because of supplier options. In'the interest of mi.nimizing the num-

ber of these options, GAI is defining those systems. to be included'
.i

'

in their standard plant. 'A client will still have the opportunity

,to select systems other than-those they have placed in their BOP.
t

E ' scope. If substitutions are made, the design direction will be clear

| .because a point of departure will already have becn defined.
J!

'

,
o Attachments 20 and 21 show the system scope for the NSS and the BOP.

.!
.j o Attachment 22 shows an example of the interface split. for two systems.

In response to a question from Mr. Bender 'on what the GAI Quality Assurance
Organization does about interfaces, Mathys stated that they have procedures,
that' cover the requirement for' checking of the criteria. He noted that

! Quality Assurance would not get directly involved in the technical interface
but assures that it is handled properly and, performs an audit function.to

! see that this can be demonstrated,
t

1
p
.! 1.5 Operating Experiences

'I ,

; The Subcommittee heard a presentation from Bill Meek on how operating ex-
periences are factored into the design. He noted that:

j o The usual sources of information, which are available to all Architect-

| Engineers are: (see Attachment 23)
'

ReactorOperatingExperiencepeports(ROE's)-

Reactor Construction Experien6e Reports; -

Regulatory Operations Bulletins-
,

*
j Monthly 0;$erating Reports from Client's * Plants-

Nuclear Power Experience-

EEI Reports-

Professional and Industry Conferences! -

o Other sources which are not pt.blic information include: (see Attachment 24)
Reports from Start-Up/ Test Personnel-

Continuing Service Projects.

Utility Operating Staff-

Design Engineers Assigned to Operating Plants for Training-

W
Qj. A~Tj,'i? W ? D(p'|6 Mnn.

6 , J'-
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|

1 J o Dissemination of information to the propcr personnel 'is the responsibility
[ j .of the respective Department Head. Reports are routed to department

Lj personnel and' pertinent items are discussed in monthly department meetings.
1. If-appropriate, Engineering Design Guid(s or Guide Specificaticins are
i created or modified to assure avoidance of the probicm on future de -

jpigns.
j o: For the case of serious failures, past designs are reviewed to deter-

l' mine if modifications are necessary. An ext.mple is the extensive
' modification of the main steam safety valve mountings at Ginna 'and
L :I

Three Mile Island, which was a direct result of the failures experienced ':

'

at Robinson and Turkey Point. All f uture designs of safety valve mounting
are governed by an Engineering Design Guide, assuring that all forces,

! and moments are properly considered in the design.
;

f o Although not' a result of actual operating experience, is the orientation
of the turbine-generator. On all futare projects the turbine-generator.
shaft will be oriented-radially-from the reactor to minimize the risk
from turbine missiles.

.l In 4mponse to a question from Mr. Bender concernbg what action GAI took
i concecning Icaking steam generator tubes, White indicated-they de not get q

involved in steam generator chemistry but they are advising their clienc:: ;'

to be able to remove the steam generators. !

4
1.6 Research and Development

; .

j Bill Shields, Engineering Man'ager in the Utilities Division, informed tha
'

Subcommittee of the following concerning,# research and development:j

} |
'

o GAI defines R&D as the application of corporate resources:

I 1. to obtain basic data about the physical attributes and dynamic
'

! response of materials and working fluids .

*

1
'' 2. to obtain new engineering correlations from existing data

|

| 3. to design systems, structures, and components through the use
of new or improved technical data or correlations

4 to study the accomplishment of design by advanced methods and
,

equipment for plant betterment and schedule improvement i

5. to apply systems, structures, and components to situations in
which criteria are at significant variance with previous practice

1
o In the Utilities Division, nuclear power plant development R&D activities

'

are strongly oriented toward immediate drsign, construction, and plant
operational problems; although, pure research activities are carried out |
where potential advantages of promising ideas are foreseen,

i

|
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.

1 oL Related to their R&D efforts and associated to their design activities.
J

are the development of computer progrw.s. These programs ar'e vital,'

.| in that they permit GAI to unify-and control activities in-house, as '

;

opposed to subcontracting.

About 17, of' their direct client billings are invested in R&D on any
! o

/ given project, and about 5 or 6% of their total divisional manhour
,' expenditure is' devoted to this and to services supporting their in-
,' house R&D.
t' The A-E effort for a nuclear project represents.only 2.5 to 4% of theI o
i. overall client cost. Nuclear plant design features requiring R&D

c&n be identified by any of the A-E's active in this field. In view

I of this, GAI believcs it would be best. once these needs are identified,
j for nuclear power plant applicants through groups such as EPRI to
|

jointly fund such programs. The resulting reduction in overdesign
would thus be of benefit to the industry as a whole rather than to

.j any particular A-E. CAI believes their participation should be limit'ed:

! to the monitoring and identification'of such programs.
*
;

GAI feels the following R&D itcms should be considered for industryo
programs:

1. A program to determine.the effect of certain demineralizers in>

removing specific isotopes.
.

2. Radwaste evaporator development for better methods of handling
,

i concentrates.

3. Two-phase multicomponent flow and discharge correlation studies,

Distributionand'flowofgasysinstagnantandturbulentatmospheres.b 4.'

' 5. Investigate in-planc sheer capacity for concrete.-

6. Confirm ballistics penetration formulac for nuclear plant applications. ,
.

7. Basic experimental and analytical research related to mfssile
target interaction with emphasis on the quantification of the dis-
sipation of missile kinetic energy at impact into three parts:
missile deformation, penetration, and structural deformation of
the target.

8. Develop materials characteristics of highcr strength steels for
containment applications.

9. Resolution of P1 probability for turbine missiles.

10. Generating amplified (floor) response spectra frot.. : ground spectrum.

11. Investigate concrete material characteristics under prolonged ex-
posure at temperatures greater than 200'F.

GAI has no planned approach for evaluating the ECCS System.o

' --~; *

j ;
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.

CAI is doing analytical work for the Germans on the ability of theo
''

; compartments to hold pressure. The Germans are running the actual
tests.p

.

| In response to a question from Mr. Bender concerning seismicity studies in
the eastern states, Croneberger stated that they feel a comprehensive study
is needed butGAI as an A-E is not in a position to pe'rform the study.

3

.

2.0 INDUSTRIAL SECURITY (closed session)''

'

Mr. Raquet, GAI Security Officer, discussed designs to improve' industrial
security and informed the Subcommittee of the following:

| !
,

Industrial security considerations for protection of nuclear plants| ! o
I became a matter for concern five or six years ago,'when it became

evident that there are people who will use any means, including de-1
|

| j structive measures, to gain their personal or political goals.
|

f GAI became concerned about the possibility of sabotage of the equip-o
ment needed for the safe operation of a nuclear plant. Proceoures'

were then developed to help protect the safety equipment from'

sabotage,
i Regulatory Guide 1.17 and ANSI Standard N18.17 spell out the design| o

i features and operathg procedures that make an effective security
|

system.'

GAI believes that the ANSI Standard is in substance a necessary and' - o
valuable document. The problem dith the standard is the lack of'

; specific requirements for design.' The problem is amplified by the
fact that nuclear plant security designs are proprietary, and are,

not available for widespread study. Therefore, it is,difficpit to
establish the so-called design state of the' art.

GAI feels that the development and adherence to proper written pro-o
cedures for the operation of the security system is as important or
perhaps more important than any feature they could design into the
plant.

GAI determines what areas are vital areas as defined by the ANSIo
standard. Such areas are the containment vessel, the fuel handling
area, the control room and emergency water intake. They then must
determine the location of the security fence. It should surround all
vital areas. In some cases, the substation and cooling towers are
outside the security fence. Sec Attachment 25.
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f
In' rusio' - detection,' lighting and telcvision, surveillance make upt n1 o
the first line of defense. Both intrusion detection' and surveillance

i. television are recommended. Television alone as an intrusion. detection
'' device is not effective.

o Consideration must be given to exterior construction and openings.>

,It'is common practice:today for exterior doors to be of heavy' metal
' with no opening hardware on.the outside. Selected entrances, must I

have opening devices or security guards operating them. All exterior
doors should be alarmed. Card key devices are used to supervise un-
guarded doors where access is desired and can be used for access

'
control within specific arcas of the plant.

!.

|- o In the spherical . containment, GAI is considering putting the safety
equipment within the containment structure. See Attachment 26.

|
'

o One of the primary threats, as defined in ANSI N18.17, is a dis-
|

. gruntled. employee who aircady has access to the plant. GAI proposes
| both greater access control getting into the plant as well as within

} the plant. One method of control is dual acecss. The inner control
point.would have to be opened by someone already in the plant. This,

j - would preclude overpowering a guard and gaining access Other control-
features would be internal access points where access be tween areas
could be controlled. See Attachment 26A.

o GAI. believes the most important security considerations are the type.

'
of construction, the plant layout and the design for' access control.;

1

3.0 CONTINUATION OF MEETING WITH REPRESENTATIVES OF GILBERT ASSOCIATES INC. (meeting
i open to the public) t

3.1 Regulatory Guides*

,

I
Lynn Myers, Licensing Engineer in the Environmental /Regulato'ry Department j

1 of Gilbert Associates, informed the Subcommittee that:' >

I
( .~ C T o Gilbert feels that the Regulatory Guides are a useful tool in.de- )
~--U signing a nuclear power plant. They consider it helpful to know ]

'

n. n [ what assumptions the staff will make in analyzing an accident. )
LT. ZJ This allows them to predict the Staff's results with more accuracy
f J and gives them an earlier opportunity to modify a design if required.
[b1 Likewise, if there are several design options available, knowing what
LJ the Staf f considers unacceptable allows them either to avoid that

J. option, or to build a better case to support it.
n
* ' '

|j .o GAI believes,in some cases, the Staff is using the Regulatory Guide
series as a short-cut method of implementing new " pseudo-regulations".

,' F' ._g They understand that the guides do not have the force of a regulation

---

l
* " and that the Staff claims to be willing to look at alternatives.

( ' ._, They have seen little, if any, tendency toward flexibility on the
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| , s- .

!' .part of the Staff. What they do see is a tendency on the part of
jthe Staff to say that~if they do not ' commit to comply with a Regulatory -

i-

j' Guide, the Safety Evaluation Report will be delayed,
i

j. .Another difficulty with' the Regulatory Guides is their use by the Staffo
to push the state of the art into uncharted areas.,

.,. ,

i

|- | In today's market, where the suppliers have mi>re orders than material,o

the suppliers have no incentive to attempt to comply. with requirements,

i

| that carry them into areas which are new to them.

Applicants are being asked to commit to issued guides even though theo

industry may at the time he commenting on them.
|

s

} o A problem area has been their uncertainty about how late in a job a'

} new ReguLtory Guide must be incorporated in the de, sign to avoid lengthy
| | discussions during. the Operating License review, It is estimated abou t

i 40% of the engineering on a job is completed at the time the Construction
| Permit is issued. Incorporating a new guide at this point could cause

substantial rework. The new section on Implementation, found in some
Regulatory Guides, can alleviate this concern if properly applied.:

I GAI has developed a procedure, which is undergoing management review,o
' to develop a Utilities Divisbn position on each guide. If the position

developed is felt to deviate from the guide, Gilbert will request a
meeting with the Staff to determine the acceptability of the position

j to the Staff.
';

.

! ' 3.2 Turbine Generated Missiles i

\ \
George Kowal, Manager of the Nuclear and Safety Analysis Department and Don
Croneberger, Chief Structural Engineer, informed the Subcommittee of the
following:

,
,

-.

It is generally assumed that turbine missiles originating from the1 o
q

end stage turbine wheel failures are emitted uniformly within 25*
of the plane of rotation of the failed wheel. Missiles generated due
'to inner disc failure are more constrained with regard to emission
angles and are postulated to occur uniformly within 5* of the wheel
rotational plane. See Attachments 26B and 27.

For a potential safety component or " target" to suffer a direct hit,o

the " target" must be located within the emission sector formed by
]the two outermost low pressure end stages. Any target that is located

so that the path of the missile must first perforate the turbine
1

pcdestal is excluded from consideration; i.e., the reinforced con- |crete is assumed to provide adequate shielding. |
\

L,v = pi, 7 n. m:.

m .
.|;y ',

3 |
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o The. " lob shot" missile. trajectory exists for all plan't locations. -
Previous studies have indica ted that' " lob shot" probabilities ' for
site. targets are typically two orders of magnitude less than'those

'of " direct shots." When the " lob shot" strike probabilities are com-i

bined with the probability of turbine missile generation, it-is found
,that relative to direct shot contribution for a particular target,

'no significant safety hazards exist. -

o 'There'is.still uncertainty in the minds of many in the industry about
the appropriate magnitude to use for P ..t. The Gilbert position at.

this time is to use the vendors' recommendation and to analyze the i

plant site and arrangement for the turbine missile problem rather
than attempt to design all plant structures, which implies " hardening",
for the highly energetic destructive overspeed missile. Using the
vendors' values for P , it is somewhat academic to conclude that the

i

overall probability, P , is-acceptably. low for a plant layout with-a4
" tangential" orientation. See Attachment 28.

!

For domestic plants which are well along in the licensing processo
' with " tangential" orientations, they are performing studies to

determine the order of magnitude of possible P4 values.,

o If the eventual conclusion of the AEC Staff and the ACRS is that
the turbine vendors' values for P1 are somewhat low, Gilbert Associates

9 agrees.that the " radial" orientation illustrated in Attachment 29

should be used to reduce overall damage potential. It was,

noted that this orientation reduces the probability by
approximately one to two orders of magnitude, which is a small dif-
ference when considering the uncertainties in the probability terms..

As an alternate, a local shield oh the turbine pedestal might be
utilized with the " tangential" orientation to reduce damage potential.

~

GAI docs not consider " hardening" all plant structures to be ano
*

acceptable or practical solution. *
-

o The problem of quantifying P3 is quite complex. The precise value
of P depends on the degree of protection afforded a safety system3G1 by structures that would first have to be impacted, perforated, or

MT." . otherwise breached or collapsed before safety systems on a particular

L (... d '
trajectory might be endangered. See Attachments 30 and 31.

--

i 5 T3 o The data presented in Attachments 32 and 33 illustrate the perforation
_ 9_ fL. thickness of concrete required for a selected set of tornado and de-;.

' structive overspeed turbine missiles, the perforation thickness being,'-

d
| by definition,the thickness required to reduce the missile velocity

_ . "_7
,

~ to zero. The drastic diffcrence of required thickness is self evident;

d and the 4 to 5-foot thicknesses required for typical destructive,,

overspeed turbine missiles implies the impracticality of " hardening". .._

-
, , much of the plant site with individual concrete barriers (the cable

.."-.t' values do not rcflect any consideration for overall strength and i

I{{{ stability of structures and associated reinforcing steel requirements).

u o
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In ' contrast. to analyzing 'or "hardenin'g" structures all'over the' planto
1

,- site to achieve %cceptable P4 values, Gilbert has investigated,Lto
'i aLlimited extent, a concept of a reinforced concrete shield located

on the edge of the turbine generator pedestal (See Attachment 34).
Thi_s conecpt is applicable to the " tangential". orientation, and'is,

not intended to provide protection for " lob shots". 'The extent of-
|- .t the wall in plan length and vertical height wo,uld depend upon.the
| T " direct shot" shielding required for a given plant layout. The in-

!
>

tent of the design .would be to provide partial protection for the
" direct shot". The shield would be' detrimental to normal plant operation

~

and maintenance and the' effect would only improve the overall probability .,

;- by-approximately one order of magnitude.

3.3 Ounlification of Equipment to ')perate In A Post-LOCA Environment
f

. i
Thomas McMnhon, Chief Electrical Engineer in the Utilities Division, discussed-''

i the following:
j

|- | o GAI does not itself become. involved in actual qualification testing
|- i for-post-LOCA conditions, they do work closely with equipment suppliers

L to ensure that the design crfteria is' understood'and' correctly; applied.
!'

.
..

o GAI reciev'es assurance from each supplier that the particular piece
- of equipment has been qualified to perform in post-LOCA conditions,-

| they must analyze the interconnected system to determine.the adequacy
j of the equipment group to perform.

e

'o GA1 must check material compatibility, especially in those plants*
,

j in which a potential exists for ges generation due to corrosive spray
j solutions. They must also locate' equipment away from areas of physical

,damage should a LOCA occur or a high pressure line be broken.,

An A-E often has more flexibility than the N,SSS on the selectdon ofo
'. qualified equi'pment for his scope of supply'since he has no commercial

tie-in with a peticular vendor,

gal's involvement with industry standards groups and regulatoryo

agencies helps then establish and monitor the performance require-
ments for equipment vendors.

3.4 Radwasta Management with Respect to System Design and Design Criteria

Don White, Supervising Mechanical / Nuclear Engineer, informed the Subcommittee
that:

- t-- : F"*J ~' F g +
bj \\ ,

) ' \ -* k '| 1s3
kk

M, ,J 3 U a -
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( o GAI has the capability. of supplying complete radioactive Waste Treat-,

j ; ment Systems for liquid, solid and gaseous wastes. This includes
I

i design, engineerbg, procurement, start-up and test of the systems
to meet the operational and performance objectives of the systems,

o ,The NSSS vendor provides the primary coolant concentrations and steam
' activities based on one percent failed fuel for PWR's and 100,000 micro-:

curies per second after 30 minutes decay for BWR's,
i

o Attachment 35 shows a typical process flow diagram for a Liquid
Radwaste System. This example is for a BWR, however, a PWR System
is similar in concept.

'

All wastes are collected and processed on a batch basis automaticallyo
after operator initiation. Normal control of the system is performed,

'

remotely from a centrally located radwaste control area.

| o Most types of waste shipped offsite are in solid form. Liquid wastes
I and solid wastes in slurry form are solidified using a liquid-type
i solidification agent. Low specific activity filter / demineralized

| sludges, if present, are shipped offsite in devatered form.

o Attachment 36 shows an example of a solid waste packaging operation
utilizing the liquid catalyst concept. The filling and mixing
operation is performed remotely behind shielded walls. The waste toi

be solidified, the solidification agent and the catalyst are measured'

I in the metering station and mixed in the drum or cask where solidifi-
cation takes place. .

| ;
3.5 Containment Subcompartment Pressurization

George Kowal, Manager of the Nuclear and Safety Analysis Department and Don
Croneberger, Chief Structural Engineer, informed the Subcommittee of thei

following:

o The FLASH digital computer program has been utilized up to this time
to determine the pressure response within compartments. The code
has been modified to allow the input of the blowdown mass and energy,

release which is usually calculated independently.by the reactor vendor,

o The compartment volumes or subvolumes in FLASH are modeled at nodes
with boundaries determined by expected flow characteristics and special
pressure differences (see Attachments 37 and 38). Where a significant
pressure gradient is expected within a compartment, a subvolume
approach is used.

|

@ F ii M. F, oIN |
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o . Parametric studies are performed to verify the model and its physical:

. assumptions. The flow between volumes is calculated by use of the!
Iorifice (for a small L/D) or one-dimensional momentum (for a large

L/D) equation. When choked flow conditions exist, the Moody model
,(with a 0.6 multiplier) for maximum flow is utilized. An addition

j ' of 402, margin (207,for. blowdown uncertainties.and 207. for critical
' flow model uncertainties) is also included to produce a conservative
' basis for.subcompartment pressurization calculations.

o Gilbert undertook the development of a rigorous multivolume program
,

'(MNODE) for subcompartment pressure calculations. This program is
now in operation and is being applied to solve the AEC benchmark
subcompartment problem.

i .- Attachment 39 illustrates a comparison between CONTEMPT and MNODE; o
for.a two volume problem.

1

| Attachments 40 and 41 illustrate comparisons of the semi-scale'. o

] blowdown tests with RELAP-3 and MNODE.
i

o The analysis results as shown on Attachment 42 must be incorporated'

into the structural design of various subcompartments inside contain-
j ment such as the reactor vessel cavity. Typically, the entire ,

'

i reinforced concrete structure is divided into a number of interconnected
I structural models for analysis purposes. The analyses performed are,
| for the most part, linear clastic static analyses performed with static

or equivalent static loads.

I Toincorporatethepressurizatiohloadingsintotheanalysesincom- io
bination with other loads, such as dead and live load, the peak
pressures are taken from the pressurization transients and multiplied
by appropriate dynamic load factors to account for dynamic effects.

*This transformation is illustrated in Attachment 43.-

Attachment 44 illustrates how the static design load might be combinedo
with others in a so-called abnormal loading condition.

A 1.4 factor has been included to account for uncertainty in pre-o
dicting the pressure load.

1

o it is GAI's opinion at this time that the AEC-DOL position as pre-
'

sently stated is unduly conservative s

3.6 Desitn for Effects of Postulat<.d Pipe Brenks

Fred Moreadith, Supervisor of Technical Services, briefed the Subcommittee
and noted that:

L.a ! ;Q ' ^1 i*~i !"3 ** Q 1 Q ~ ~ .'l . ,8
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o In a given pipe break. accident situation the simultaneous effects of
^

pressurization, jet impingement, pipe whip, flooding and corresponding
degradation'of environment must be considered in the design process.

o To solve most of the potential problems during the layout stage of
,a project' they apply the concepts of isolation, separation, redundancy,

' and enclosure. Where such approaches cannot be employed, individual..

pipe restraints and jet impingement shields are utilized,4

t

o GAI has conducted basic structural analytical work to investigate some,

..j of the parameters believed to be important during the pressure and
| pipe whip transients associated with postulated pipe break accidents.

The results and discussion are related to modeling techniques, to the
effect of varying the thrust rise time, to the gap between restraint
and pipe, and to load combinations.

i o The design conditions associated with postulated pipe break accidents
} have received considerable attention within Gilbert Associates during i

the past several years and they expect to continue to expend ' considerablei
I

effort on these kinds of probicos in the future.

!
' 3.7 Energy Parks

s

|
Ken Broome, Chief Civil Engineer of the Utilities Division, informed the
Subcommittee of the following:+

4

o There are three basic. questions concerning parks -,

What are the capacity limitations?-
,

How closely spaced should multiple units be in such a development?-

How close can related industrial and residential facilities be> -

located? e
,

o Park capacity limitations appear to be limited by the cooling water
supply.

o The cumulative radiation dose from normal plant operations and turbine
missiles would affect spacing.

I

o Current guidelines on population concentration require a two-mile no
population zone and 30,000 limit within five miles. A park could
conceivably have a construction force of 3,000 to 5,000 which could
develop a population of 25,000.

In response to a question from Mr. Bender concerning the possible size of
parks, Broome indicated that they have heard of needs in the order of 20,000
megawatts.

'

m'L. v!:~r;=' r3 m''i ,b 'l .ir,]!
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'
3.8. Seismic Considerations 4 *

|
.-

! Don Croneberger, Chief Structural Engineer, informed the Subcommittee of the,

| following:

! o GAI engineers are actively participating either as members or observ.
'- ers in various industrial committees, e.g., IEEE Working Group 2.5.

on the Seismic Qualification of Class IE Equipment for Nuclear Power
i Generating Stations, Seismic ~ Task Group of ASCE Nuclear Structure
i and Material Committee, and ASME Task Group on Dynamic Analysis.
;

! o The latest contribution by Gilbert has been to define the statistical
independence of three component artificial time histories. Gilbert's
approach was to calculate the correlation coefficients of the com-
ponent strong motion accelerograms recorded in the western part of,

th e U . S . They calculated the mean values and standard deviations
of these correlation coefficients. Based on these studies, they have
concluded that the artificially-generated time histories should have
absolute correlation coeffi, ents equal to or less than 0.16.

In response to a question from Mr. Bender concerning the uppar limit for de-
sign ground acceleration, Croneberger indicated thst without mejor modifications
to their concepts, the upper limit is around two-thirds to three-quarters
the acceleration of gravity.

,

I

!

j 3.9 Combustible Gas Control

George Kowal, Manager of the' Nuclear and Safety Analysis Department, info rmed
,

| the Subcommittee of the following: i
.! >

o General Design Criterion 41 requires that systems be provided to con-
trol the concentrations of hydrogen, oxygen, and other substances which
may be released into the reactor containment following postutated

; accidents to assure that containment integrity is maintained. AEC
Regulatory Guide 1.7 describes an acceptable method of implementing
this criterion for light water reactors.

'

~$C2 o The current draf t of Regulatory Guide 1.7 requires a 0.2 mil metal
reaction in 120 seconds as the criterion for the volume of combustible-"-

,

b gas generated. This volume is an order of magnitude lower than'

y]
~ the requirements of the original guide and the time duration imposes

restrictive design requirements in new generation EWR's.q
' 7..D. )

J gj o During the drywell depressurization phase which occurs appro :imately
; 4 to 5 minutes after a LOCA, the hydrogen concentration increases as'

| L- J the drywell pressure decreases. Since all the hydrogen generated
, , 'j by the metal-water reaction is already in the drywell, without an

.O claborate system, the concentration may exceed the guideline values--

9 for safc limits. If the time for the reaction were extended, even' m

~'J though the same total hydrogen were produced, the control could bes -

g simplified.+
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I- The ECCS by virtue of its-design and redundancy limits the clad temperatureo

'

|. to a design value far below the 2200'F of the interim criterion. GAI

j feels the calculated design value of temperature- should be used.- This
allows them a considerable time margin and, they believe, a more'

realistic approach.

*
;_

; The meeting was adjourned at 5:00 p.m.
i
:
,

I,_
,*************

i

F
.

a

I
l-
;.

5

L

i,

!
s .

{.
'

,

|

e.
,

!

.

p

m c a- mpun ir 4 H nii n '

1. a . h a -a i
' Nu l1 |

,

n ,o le. 1W bb 't u EL LLs J ;

\

'

!

OFFECHAL USE ONLY
'

. . . - - - . - - . . - . . . . .

_



- - _ - . . . . . r -- ._..- . . _ _ . . . _ _ _ _ _ . _ . _ . _ . __ _. _.. - . .. .

, . -

,.

.-

GAI EMPLOYEE TITLE
-

.

Broome, K. Chief Civil Engineer

Chen, C. Research Engineer

Croneberger, D. K. Chief Structural Engineer

Goodman, S. D. Engineering Manager - Utilities Division

Hottenstein, E. R. Project Manager. , ,

Kowal, G. M. Department Manager, Nuclear & Safery Analysis
~

Lorenz, H. T. Vice President & General Manager, Utilities Division
,

Mathys, R. Manager Design Control

McMahon, T. M. Chief Electrical Engineer

Meek, W. E. Chief Mechanical / Nuclear Engineer

'

Morcadith, F. Superviser of Tech. Services, Structural Dept.

't
Myers, L. B. Nuclear Engineering - Licensing

Pflum, W. F. Supervising Electrical Engineer

Porter, H. R. Engineering Manager - Utilities Division

Raquet, D. A. Security Engineer

Sailer, W. F. Project Manager

Shields, W. B. Engineering Manager - Utilities Division

| White, D. P. Supervising Engineer Mechanica]/ Nuclear Dept.

Willems, V. H. Project Instrument Engineer*
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FINAL'

AGDiDA
, . -

ACRS SUBC0m!ITTEE
e

August 23, 1974

PREPARED
STATEMENT
TIME.

ITEM PARTICIPANT ALT EPJ.:ATES ALLOTMENT

:1. Role of the Architect- Corporate / H.F. Lorenz ll.R. Porter 10 min.

Engineer Utility Division
Commonwealth W.B. Shicids

a S.D. Goodman 5 min.|2. Standardization General Design

Control / Assurance % R. Mathys 5 min.

Pre-Designated c S.D. Goodman 5 min.
' site Criteria

Std. Plant J E.R. Ilottenstein 5 min.

!3. Interfaces with NSS /. Custom and Std. E.R. Hottenstein 5 min.
Supplier Plant

.

!4. Ef fects of Operating / W.F. Sailer W.E. Meek 5 min.

|
Experience VI: b ., ,,

|
15. R&D in A-E Areas E--Brocae G. Kowal 5 min.'

(6. Regulatory Guides e General L. Myers 5 min.

Analysis Oi Kowal 4 min.
'7. Turbine Generated -

Missiles Design DJ Croneberger F. Morcadith 4 min.

8. Qualification of Equip- Elect./I&C T. McMahon W. Pflum 5 min.
*

V. Willemsment to Operate in the .

Post-LOCA Environment

9. Radwaste Management s D. Wh1te 4 min.

10. Designs to Improve A. Raquet 4 min.#

Industrial Security

(closed session if
necessary)

o G. Kowal 4 min.!11. - Containment Subcompart v Analysis
ment Pressurization Design 9 D. Croneberger 4 min.

12. Other Generic Items
Pipe Break / whip problems Structural Dept. A D. Croneberger F. Moreadith 4 min.

Energy parks Civil Dept. L K. Broore 4 min.

Structural Seisr.ic Analysis - Structural Dept.f D. Cron :barger C. Chen 4 min.
4 min.v?crsonnel Exposure Data Avail. - Nuclear Anal.5G. Kowal
4 min.9|ydrogen Recombiner Reg. Guide Issue-Suc. Analf G. Ko. al ,

'

llent Sink Cooling Water Civil Dept. 4 K. Broome 4 min.

| i~~~]
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STANDARD PLANT I

i

PHASEI

BASIC OBJECTIVES'

.

1. DEVELOPMENT OF . CRITERIA'
t

11. DEVELOPMENT OF PLANT CONCEPTS |
't .

111. NSSS - SCOPE INTERFACE (S) RESOLUTION

IV. ACCEPTANCE REVIEWS
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V. REPORT PHASE I ACTIVITIES i
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STANDARD PLANT-

PHASE .1 -

BASIC OBJECTIVES

1. DEVELOPMENT OF CRITERIA:

A. GENERAL

1. SITE RELATED
.

2. PLANT - RELATED
'

B. SPECIFIC

1. NSSS

2. i. BOP'
't
i

11. DEVELOPMENT OF PLANT CONCEPTS: !

'
A. COMMONALITY FEASIBILITY 3 STUDIES

1. CONTAINMENT

2. L BOP *
;

* L BOP - Limited in that it only includes reactor, auxiliary,'
control, and fuel handling buildings.

-
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Ill. NSSS SCOPE INTERFACE (S) RESOLUTION:

A. L BOP TlCK, TACK, TOE

B. CONCEPTUAL , FLOW DIAGRAMS

C. OTHER AREAS

IV. ACCEPTANCE REVIEWS:

A. AEC,

B. cal gal ENGINEERING DEPTS,

C. NSSS SUFPLIERS

'
D. UTILITY CLIENTS

.

*

l

E. gal MANAGEMENT

V. REPORT - PHASE I ACTIVITIES:

A. gal - STANDARD PLANT GROUP
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STANDARD PLANT

NSSS . SYSTEid SCOPE SPLIT

. .

1. PWR NSSS SUPPLIERS SCOPE . BY SYSTEM:

A. REACTOR COOLANT

B. EMERGENCY CORE COOLING

C. EMERGENCY . BOR ATION .

!
#

D. RESIDUAL HEAT REMOVAL

E. INCORE FAILED FUEL DETECTION ,
,

_,

F. ENGINEERED SAFETY FEATURES INSTRUMENTATION & CONTROL

G. REACTOR PROTECTION INSTRUMENTATION & CONTROL,

H. NUCLEAR STEAM SUPPLY SYSTEM INSTRUMENTATION & CONTROL

1. FUEL HANDLING EQUIPMENT & FUEL STORAGE RACKS

i
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STANDARD PLANT
~

. L DOP - SYSTEM SCOPE SPLIT

1

| 11. gal L BOl' - STANDARD PLANT SCOPE BY SYSTEM:
| ('

A. CHEMICAL & VOLUME CONTROL

B. BORON RECOVERY

C. RADIOACTIVE WASTE MANAGEMENT
*.

D. TURBINE BYPASS & STEAM DUMP
-

E. SPENT FUEL POOL COOLING & PURIFICATION

F. POST-LOCA CONTAINMENT COOLING & IODINE REMOVAL

G. STEAM G'ENERATOR BLOWDOWN PROCESSING
'l.

H. POST-LOCA HYDROGEN RECOMBINER

1. COMPONENT COOLING WATER
v

J. HEATING, VENTILATION & AIR ' CONDITIONING
~

K. CONTAINMENT ISOLATION '-

L. EMERGENCY FEEDWATER

M. SAMPLING SYSTEMS ,

N. STATION AND INSTRUMENT AIR

O. DIESEL GENERATORS

4
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4.1

SOURCES OF OPERATING' INFORMATION

9 REACTOR OPERATING EXPERIENCE REPORTS (ROE'S)

9 REACTOR CONSTRUCTION EXPERIENCE REPORTS

9 REGULATORY OPERATIONS BULLETINS

9 CLIENT MONTHLY OPERATING REPORTS

i

S NUCLEAR POWER EXPERIENCn (VERNA REPORTS)
't
i9 eel REPORTS

9 CONFERENCES t
. ,

|

|

e
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4.2

ADDITIONAL INFORMATION SOURCES
.

' .

O STARTUP/ TEST PERSONNEL

O' CONTINUING SERVICES PROJECTS

9 UTILITY OPERATING AND MAINTENANCE STAFFS

O DESIGN ENGINEERS ASSIGNED TO OPERATING PLANTS FOR TRAININb -
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FIGURE 2
'

PLACE!.iENT OF SAFETY EQUIPLIENT ;
* '

FOR SPHERICAL CONTAlu',1ENT
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FIGURE 3

TYPICAL PLANT ACCESS C0l1 TROL e
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' REFERENCE: '" STRUCTURAL DESIGN CRITERIA FOR ,
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CONTAINMENT " DOCUMENT (A), STRUCTURAL
ENGINEERING BRANCH, DIRECTORATE OF

LICENSING, USAEC, REVISION 1 JUNE,1974
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WASHINGTON, D. C. 20555.;
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o -i April 28, 1975.

Meeting Date: 9/11/74 ,i
(|

,

Date Issued IAAY 7 bi '
p I

*

!

GENERAL ELECTRIC SUBCOBEfITTEE MEETING ON
i GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT (CESSAR)

WASHINGTON, D.C., SEPTEMBER 11, 1974 )
~

i.

i The General Electric Subcommittee of the Advisory Committee on Reactor {
a

i- Safeguards-(ACRS) met.in Room 1046 at 1717 H Street, N.W. in Washington, -)
I .D.C. on September 11, 1974 as announced in the Federal' Register on August j

'

'f.. 23, 1974. .The purpose of the meeting was to further review the General |
Electric Standard Safety Analysis Report (GESSAR).

Attendees |
!

' ACRS AEC Regulatory Staff ]
'

,.

; H. 1sbin, Subcommittee Chairman V. A. Moore
,

j L. Fox, ACRS Member J. F. Stolz
1 H. Monson, ACRS Member D. Crutchfield-' |

j J. He"inlcy, ACRS Staff L. Shothin
[ T. M. Novak
i !
,

General Electric Company Public

, K. M. Ketchel 't R. E. Schaffstoll - B&W
[ P. W. Marriott James A. Domer - TVA'

! A. E. Rogers Ira W. Merritt - TVA/ODEC '

! B. P. Grim J. M. Gibbons - Bechte}
| A. J. James Charles R. Wienke - Bechtel
t J. L. Embley A. E. Toombs - S&W 1

i I. F. Stuart R. R. Brems - GAI
! W. D. Gilbert K. L. Howard - VE&C

')- J. F. Quirk
i
! *

.

', Executive Session (Closed)
*

..
!~

| Dr. Isbin characterized the preceeding Subcommittee meeting (July 1, 1974)
t as GE's presentation of an overview of the concept with no details. It
! did develop the fact that the water depth in the suppression pool had been ij reduced. The Perry Station applicant has cited Amendment 16 to GESSAR as )

,

J justification for his reduction in suppression pool depth.
{| 1
i,,

.

I OFFICIAL USE ONLY 'Ni-[ j )
. '.e!

'

LI*

,

L.

._ _ . _ , _ . - . . . . . .. _. . . . _ . _ ___ _

________________---m- - - - - - - - - - - - - - - - - - - - - - - - -



_ - _ _ -____------------ -- --- -- - - -'e='=" """ W Z
_

.t ,i OFFICIAL USE ONLY
*

-
. -

GESSAR -2- Meeting Date: 9/11/74
-

!

Another topic that needed to be addressed was that of ECCS analysis.
Dr. Isbin noted that GESSAR does not directly include either the General*

Electric Thermal Analysis Easis (GETAB) or the GEXL correlation.

Dr. Isbin interperted the ACRS position to be that GES AR should resolve
some of the major unresolved generic issues such as: ECCS, ATWS, and Mark III
containment. Other issues such as prompt relief trip and instrumentation,

! and control also need to be addressed. It did not appear that hydrogen
generation and control was cn issue for GESSAR.

. It was noted that, hopefully, once the ACRS has reviewed and approved
j GESSAR it will not have to gc, back and review the details of a plant that
; references GESSAR. It was also noted that the ACRS has always felt freej to reeva]uate anything it vanted to and there was nothing to preclude a re-*

$
revicw of a previously accepted position.

,

A number of other topics were identified for possible discussion,1 I

including; leak detection and location, industrial security, reliability
analysis, and recirculation pump coastdown.i

$
$

}
No Regulatory Staff report nad yet been received on GESSAR.

| Necting with the General Elcetric Company and the AEC Regulatory Staff (0 pen)) . -

1sbin began the open portion of the meeting by making an introductoryDr.

statement regarding the conduct of the meeting in accordance with the
Tcderal Advisory Committee Act. He noted that no statements from the'
public had been received and no requests had been made to make oral state-

He briefly reviewed the July 1,1974 meeting of the Subcommittee.ments.

f' \.j Mr. Stuart, Manager of Safety and Licensing for GE's Nuclear Energy Division,
! expressed GE's appreciation for the opportunity to present its case to the'

Subcommit tee and urged that GESSAR be included on the ACRS's N,ovemberagenda. Mr. Stuart distributed an agenda of topics tha't GE would like to
|

1

cover at this meeting (see Figure 1),
. Mark III Containment
I
i
I Mr. James (CE) reviewed the test program that had been conducted to date to
|

confirm the performance of the Mark III containment system. He reviewed
the tests that had been conducted in the large-scale pressure test facility

| at San Jose. He described the t<st facility and three series of tests that
| have been run to date. 1he first series involved one, two, and three vent j

1

I steam blowdowns, the second series involved air blowdowns, while the third
I series involved three vent, one third scale steam blowdowns.
1
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'

[ ? 'Mr. James presented a table showing the relative ratios (scaling) of-

| various' parameters of the rest rig.(see. Figure'2). He noted that the*

air volume, pool volume,:and pool surface were not full. scale. Some of'

i the . scaling ratios can be varied by varying the vent size and number, and'
.

the pool geometry by means~ of baffles.
.

'i

The first test' series was to confirm that.the Mark III system would work ,
and would condense steam as had.been predicted. The results of this series
appeared to confirm the conservatism of the analytical model. The. test
series confirmed.that the vent clearing model is what controls the calculated-
peak' pressure in the drywell and the tests showed that the vents-actually
c1 cared faster than calculated..

The second series of tests was to evaluate the impact loadings of the water
i splashing from the pool surface against the undersides of structures"

located above the' pool. Pool swell occurs as the air in the drywell is-
pushed into the pool, before the bubbles break the surface. Impact targets'

were located above the pool surface. The experimenters were able to achieve
j , the air flow rates that would be representatives of the Mark III system..

These resulted in plots of water surface profiles as'a function-of time
j

.
(see Figure 3) . When the li ame.nt.of water above the bubble decreases tot

i

2 or 3 feet it becomes unstable and the bubbic breaks through.in many- places
creating a froth that is thrown into the air. Breakthrough occurs at an,

;. elevation of~ roughly 1.2 times the vent submergence. Mr. James claimed-j that there was nothing unexpected. in the- results of this series of tests.
1

*a Rather high loads were measured by the $mpact targets. At some locations-'

average surface pressure,s of up to 115 psi were measured for very short
. durations (seven milliseconds). ,

t

It was also found that about twentYfeetabovethepoolsurfacethemixture
; was primarily air with some water entrainment. This was useful in evaluating

the flow past the constriction of the hydraulic control, unit ()lCU) floor.'
This is important because a restriction of ait flow past the IfCU floor by

j the two phase mixture could result'in a pressure buildup beneath the floor
and excessive structural loads. Froth pool swell can be expected to a

j height of over thirty feet.

No attempt was made during this series 'to make a sensitivity comparison
j .between initial reactor vessel pressure and impact loadings on structures

above the pool. *
,

j The third series'of tests was run after the test facility had been extensively
modified to produce a 1/3 scale model of the weir annulus, vents, andj

:[ suppression pool volume and surface area, and drywell volume. The objectivej- of this test series was to measure the pressure rise in the space above the
,1

,,

ht
'

s

OFFICIAL USE ONLY
.,

.

-- * 4,.;a- ~ '~ ~. . ,. . , , . . -
,, -- ~ , _ , , . . ,,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . _ _ _ - _ _ - -



_ . _ . - - -- + ... . . . . . . - .. _ . . . .c:: . . .-

.') . . ' |1 *

'
,

; - .- ..
. .

4 *
*

-
. ...

<. .. .-.. .

1
p

f) p . .1 o k,h o
-

.

80O = --

. g ,

_. ___ [. 'i
.

~* %~
~

,
~ ;, . N; .

. .-
,

-
.

t - :. .

N.

I 88'o Ie o

dJ h. o O 2 O G h!

O
'' i u to p O O N3 4 *

.

N h; N i 3
p>

1
\. &

L.., c t) n t cx. x u. -

ax -4.Jq
' O O

! d 2 0 o t;

fl@ef d ~ 'd g o
-iO p UO o o

.

g ] 4) 0-- -

E o .g #ni_,>v vu
.

-;. 4 -

ID 0 !
'

l J $ 8
-

: 4 -

) d I '

g
,

m g-

i
\' a.3 2

t Ro
; .J o +

.J >- il.
! >- -

; $c _ . _ po3 g .,

1. , 13 ;- 4- 2g .

t i c ,. ;> g j w
a

! u E a
1 2 :, ni.n 2 s u

.

'd ,u g, g d 4 2. n O ,.

L >
\

o D g .- a o 4 m W
-\
OT QJ

G 13 El Oy g ,

4 u4 E O
> 4. (0 >o

;
J 4 y b ~, tj

I -e
4 9 4 I J

e .3 Ja n.L3
_

j
- -- p > () o 3. LJ l'; 2 l') O .

m.j tj d O o 3 ff d to M 3 ;- - - - - . -

i - > 0. k 4- C k t) > G G --
.

',
. .,,4.

.

. .
;.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ - _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -



7 .., .
__ _

|: e **
- 4a ., ,

! -
); -

> -
.

L i
'

:a - 124
,' . ; ,

I Il as'
-t.

~ sta
. <<

- 24

'

| . - is i
-

_ , , ,

:
, - so
|

, .

-> on-
.

_
'

.

I
-

.

- 23<
_ _.

'''*%,f DA~

- 24

$ --m 1.2 1A $-

i Tma neren / % _y?
.

c - _ i.i
; 4-- ao

*

t.t
_ , ,

-|
" " *"'-' -

i.o > 7""% ,

1 ~

- 10 c.o-, _ - - -%
!- ns *r.

. % ._ __ "%. 141

) 1.0 -

! E 12
#~

[,

, .,
-

,t
-.

.

- to as-.
O.9 | .' '
'

1 -- - a
!

-| -
2.on - -

i aa.2.-::.r- ~~y ,
s,

_
-,

,

l
-4

- - 1.0
3

1-
3,

- -

I 1 I I I I I J t 1 i , ,,
; o 2 4 a s to 12 is . is is.

Xttt) I' .

I f 1 I t i 14

4

o n.o 2.o 2.o 4a s.o so- '

x cmAo -

.

Pool.S"well a.cd Bubble Location Map*

1
. _ . . ..

_ 1

F/sune 3
;
1

w,

.

1
-



__ - _ _ _ ,_ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ , - -

,,

i4

*[ OFFICIAL USE ONLY ', ,

+ ..
,

f
*

CESSAR- ' 4- Meeting Date: 9/11/74-
, ,

:

}

I suppression pool due to the restriction of air flow by the frothy. mixture.

passing the HCU floor. 'In addition, data were obtained on' pool swell,' froth,

| impingement, vent-clearing, and drywell pressure response. It was found*

that for Mark III design conditions, with a 25% clear passage past the HCU1

j floor, the peak differential pressure across the floor is about 6 psi, which'4- corresponds with a calculated value of 11 psi.

Mr. James described'the next series of 1/3 scale tests which are directed' i

[ at obtaining confirmatory inpact data on various structural steci shapes ,i

1!
pipes, gratings, and electrical penetrations. Planning beyond this series
is very preliminary and subject to change but the facility is tentatively

'} scheduled to be returned to the full-scaje configuration in early 1975, with
i three vent tests to be begun in May 1975. Pool temperature tests are
j scheduled for the. second and third quarter of CY 1975. Small steam blowdowns i

into a large pool are scheduled for the last quarter of 1975 in order to~,

investigate the potential for pool stratification. During the first quarter
{ of 1976 some liquid blowdowns are scheduled to confirm that the steam blow-
i down.is controlling for the containment design. Multi (9) vent tests are
[' also planned but the timing is not clear. Mr. James did not believe that

multi-vent tests were nececcary to confirm the validity of the pool swell '

loadings on' structures above the pool. The multi-vent tests are intended
to confirm that there are no horizontal interactions between vents.

Some questions were raised on the schedule and the priorities of various
i test series. Mr. James noted that the test facility was booked solid until

at least the middle of 1976 and the priorities were established primarily to,

| meet Staff needs for licensing.

, Mr. Crutchfield (Regulatory Staff) said that the AEC was very satisfied
! with the results of the GE test pr6 gram thus far. He complimented GE on the

way it had accommodated the changes requested by the Staff. Ec pointed out
;

j that the Staff itself is auditing both GE and the architect-engineers doing' ' the detailed design of the Mark III. The Staff and the A-Es are tryin
develop independent analytical tools to model containment performance.g to

t
'

Mr. James next addressed design changes that have been made in the Mark III
j system as a result of the test program. These include:

'A 1. Reduction of the top vent submergence from 11 feet to 7 1/2 feet and
the addit 1on of a means to and water to the, pool later in the transient.

''

2. The structure known as the rcactor water c1ean-up floor was relocated
j out of the annular space between the drywell and containment.

3. Several small structures were lowered to the pool surface to eliminate' the impact loads.
.

,

j 4. The bridge between the containment equipment penetration and the drywell
1

vall was made removable and will be stored on the operating floor..

:
M
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5. -The remaining structures above dbe pool will be designed to withstand
:Ifthe impact loads resulting from pool swell.*

1
*

.

The
hycr, pool level was~lowere', not only to. reduce the impact load on thei

sulic. control unit (HCU) floor but also to improve the air flow' thro' ugh.,

.L qthe npace between that floor and the containment by reducing the amount of
{m.-liquid in the froth.-

_.

The improved air flow reduced the differentini pressure
.

acroas -the HCU floor and the pressure occurring in the drywell.
|-y

!.
'

. - One criterion for the Mark III is that the submergence of the top venti should never be less than two feet. ECCS pumpo take suction out of the'

pool and deliver water to various locations where a significant volume of'

j
it gets held up and results in a reduction of vent' submergence. In order
to keep the vents properly-submerged, additional water must be supplied to
the pool from a. Category I supply system taking water from the. upper con-

). tainment pools. The system is designed so that if there is an inadvertent.
q thug) of the upper pools into the suppression pool, the water will not over-

flow the weir' wall and will not flood the drywell. The supply system will
be redundant and testable and either of the two supply lives'will- providee

,cdequate makeup' flow. The system will be locked closed in the refueling.
mode of operation.- The make-up system will :be actuated by a LOCA signal.
coincident with a low-low water level signal.

Emergency Core Cooling System Calculations
*
.
,

Mr. Marriott (Manager, Emergency Core Cooling Systems Engineering, CE)"

reviewed the status of GE's reanalysis of ECCS using the criteria and require-ments of Appendix K. Ho noted that the analysis of ECCS performance is'

covered in Section 6.3 of CESSAR aqd that Amendment 19 addressed the
Appendix K requirements.

}

'

Mr..Mariott pointed out that GE met with the Staff many times in developing; .its new models and formal submittals are being prepared. The' draft report]. has been assigned the number NEDO-20566, a final report is scheduled for
'

i

the end of 1974 GE believes its model for Appendix K is essentiallyj complete. A few documentary and minor technical issues still need to be
.j cleaned up, but resolution is expected shortly.
l -

> .

, -
.

. .
.

.

1
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Mr. Mariott presented the following table comparing the acceptance criteria;
#

with the calculated values for BWR/6.,

,

h BWR/6 238-732'
i

-

j Conformance to JO CFR 50.46
4

) CRITER10N LIMIT _BWR/6!
1

i Peak Cladding Temp 2200F 1550F *

Peck Local Oxidation 17%
.

i 0.5%

j Core-Wide U Generati n 1 4 0.02%2

j Coolable Geometry YES YES4

,I Long-Term Cooling YES YES
!

* Flat local power distribution, gap conductance at lowest value,

; as function of exposure.

' One procedural change was mde in the analysis that resulted in an increase
in the calculated peak clad temperature, this was the introduction of
GEGAP-3 a new gap conductance model. In addition, all pins are assumed to,

be operating at the design linear heat generation rate of 13.4 kw/ft., this,

j assun:ption results in a .100-150*F $ncrease in the calculated peak clad
temperature. !,

l

GE has determined that even under the worst f'cl duty conditions andu
highest internal gas pressure, the perforation temperature fou the Sx8:

i fuel rods is considerably in excess of 2200*F'and thus no perforations
or internal clad oxidation are expected.

j
The final ECCS acceptance criteria have not produced a dramatic differencein BWR evaluations,,

s
Ii

-

In the analysis of the LOCA, the recirculation pumps are assumed to coast'

down with a time cunstant of about five seconds (that is not a precise '

definition of the coast down characteristics but is sufficiently close).!

| The Staff has recently asked CE to evaluate the consequences of a closurei
of the flow control valve in the unbroken loop of BUR /6 during a DBA.

l In
prior analyses the pump in the unbroken loop was assumed to coast down and

| provide some forced circulation during the initial part of the blowdown.j The GE analysis shows this situation to be no worse than others studied.
The study results had not yet been transmitted to the Staff.;

;

i
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:

For pipe breaks 2 inches in diameter or smaller, the reactor vessel will:

j' not be fully flooded after 10 minutes, diversion of one of the LPCI pumps.

to the containment spray function at this time will delay the completej
,

, filling of the reactor vessel. This delay results in a rather small
; increase in an already small calculated peak clad temperature.

Noting the rather low calculated peak clad temperature for the BWR/6,
Dr. Isbin asked what GE intended to do v.ith regard to the ACRS's expressed,

desire for 1mproved ECCSs. Mr. Marriott thought GE would strive for a
better understand 1ng of the phenomena relating to the LOCA and ECCS effective-
ness and to further assure that the margins of conservatism, believed to be
present, continue to exist. Mr. Stuart said that GE was also seekingi

standardization in ECCS as well as in the rest of the plant. GE was not'

prepared to address reliability criteria; Mr. Stuart made a major distinction
between reliability and the single failure criterion.-

Dr. Isbin expressed'

the Committee's continuing interest in reliability and suggested that it
could be a topic for detailed discussion at a future meeting. Mr. Stuarti pointed out that GE, too, has an interest in reliability and is participating
in a program to collect data on systems and components. i,

'

_ Thermal Analysis Basis
I

.
\

Mr. Rogers (Manaccr, Nuclear Steam Supply Thermal Hydraulics, Nuclear Energy |Division, GE) summari::ed the General Electric Thermal Analysis Basis (GETAB)
|as it applies to BWR/6. The design basis for GETAB is that transients !

caused by a singic operator error or equipment malfunction shall be limited
'such that, considering uncertainties in monitoring the core operating state, I

,

more than 99.9% of the fucl rods would be expected to avoid boiling transitica
Mr. Rogers explained in detail how.,the operating limit of 1.21 for the
minimum critical pouer ratio was espab11shed based on ATLAS test data and

;

; multiple uncertainties. He compared the ATLAS test facility parameters withi those of BWR/6 to show the validity of the ATLAS results. A study of the
ATLAS data aided in the development of the GE}1 correlation to' predict critica ,

; core parameters. GE believes GEXL can predict core behavior to within about l} 3%.

i
! Mr. Novak (DRL) said that the Staff was completing its review of GETAB rnd'

would issue a report of its findings in the next few weeks.
i *

; Mr. Rogers pointed out that the operating limit c,hosen is to assure fuel
.

integrity (99.9% of the rods won't fail) for the most severe design transient.

I at the most adverse time in core life. GE does not believe fuel rods will
a

fail immediately upon the departure from nucleate boiling and this is'
factored into the correlation.

!
!
i

..
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| Anticipated Transients Without Scram (ATUS)
1. _ )*' ,

Mr. Stuart expressed GE's concern that its present reactor protection
j system is being considered inadequately reliable and that the AEC ,

|

believes there is need of some back up system. The reliability requirements,

i for the back-up system are not defined. He thought that GE had demonstrated
and documented that its system is adequately reliable. He said that some,

of GE's customers are urging GE to resist additionni requirements regardingI j ATWS for EWRs.
i

| A Committee member pointed out that neither shutdotm system alone might be
;

shown to have adequate reliability to prevent an ATWS but two toge ther
i might have sufficiently high reliability.
1
I

Mr. Embicy (GE) reviewed the history of the ATUS concern which was firsti
mentioned in the ACKS report on Hatch, Unit 1 in May 1969. GE submitted a
topical report on common mode failures in July 1970 and ATWS in March 1971.;

The ATUS report was supplemented in April 1973. GE believes that a failure
to scram is improbabic but if it should occur, tripping the recirculation,

pumps and manually initiating liquid boron solutlen injection will control
the situation.

The AEC position was published in September 1973 in UASH 1270. The Staff
criteria were much more restrictive than those established by GE. Mr. Embley
presented a comparison of some of the major differences in criteria (see7

: Figure 4). GE analyred its designs and found that it could meet the
i

requirements of WASH-1270 and that the temperature of the suppression pool
water was the limiting parameter. In order to meet UASH-1270, certain
hardware changes are required; including automatic recirculation pump trip

'

on high reactor pressure or low redctor water level, automatic boron injection
x

automatic start of RCIC and HPCS, a'nd trip of the feedwater pumps. A topical
,

j report on this topic is scheduled to be issued in October 1974.

The Staff has had Brookhaven National Laboratbry make an indep ndent
evaluation of an ATWS in a BWR. The results of this study tend to confirmt

!

GE's conclusions.
I

Regulatory Staff Review,

a
-

Mr. Crutchfield presented the status of the' Regulatory Staff's review of
'

GESSAR. A Safety Evaluation Repert (SER) is in preparation. The Staff has,

; reviewed the application through Amendment 18; Amendments 19 and 20 had justj been received and may resolve some of the current outstanding issues. At
i the moment the Staff has about 46 open items on this application. Eighteen

of those items are areas in which the Staff has taken a position but GE has
; not agreed to that position, about 9 or 10 items require verification of GE's
g position or a date for the submittal of additional information (post-PDA),
1 about 14 items require more information before a PDA
.

i
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[
4 can be issued, 'and 6 items on which GE has submitted information 'but' h' ave4

j not been conpletely reviewed by the Staff. The Staff has slipped'the i.

, . expected' issue date of its SER one month, to October 9, 1974.
''

-

Mr. Crutchfield briefly summarized the _open items on GESSAR-(see' Attachment A) j
He noted that GE has indicated that a better safety / relief valve design is ;.

forthcoming. |

The instrumentation and control systems are completely redesigned and the
Staff review will.be based on dcrign criteria and functional diagrams

| rather than detailed review of detailed plant drawings. 1

! i

'j - GE responded to selected items including drywell testing, free water.in
solid waste, automatic containment spray actuation, and RHR operation with..

j a singic failure.

. [1 The Regulatory Staff intends to require structural proof testing and' leak
-

.i testing;at high pressure for the drywell. GE pointed out that this was a
i primarily concrete structure uith walls about five' feet thick. The drywell"

is totally enclosed in the contaitucent and surrounds the. reactor vessel.,

4 -The dryuell is not intended to be a leak, tight barrier' To perform a high..

) pressure test on the dryuell will require leak tight closures.over'the
~

120 vents into the suppression pool while a low pressure (2-3 psi) could.
,

be done without closing vents but with having water in the pool'. GE had
appealed the Staff requirement for a high pressure test and the appeal had
been rejected. GE estirates the cost of sunh a test to be $4 million to- ;,

j -$8 million due to the construction- delays it would cause (3 to 6 weeks). '

GE conceded that the tests could be done but pointed out that the costs are
rather'high and can affect themarytabilityoftheMarkIIIcontainment.
With regard to assuring that there is no free water in the solid waste, GE

| described the proposed method of solidifying the wastes from the waste
.) concentrator. The products from the concentrator are placed"in steel
l, barrels to which an appropriate amount of cement is added and mixed with an
! internal paddle. The cement absorbs any free water. The paddle is left in
! place in order to avoid voids and the barrel is sealed. GE believes this
j will assure no free water in the barrels but also admits there is no
! instrument currently availabic to detect free water in the barrels if it was
} present. *

.

4

1

! With regard to the Staff requirement for automati actuation of the contain-
ment spray, GE pointed out that, except for certain transients associateda

i

.} with the hydrogen system, the Mark III does not need a' containment spray
'

L j. system. .Even if there is significant bypassing of the drywell, the contain-
| : ment sprays are not.nceded for about 10 minutes. Over the long term, after

L a LOCA, the containment pressure will increase due to the increased temperature.

of the suppression pool water. GE's basic argument was that'there was plenty
of time for considered manual operation and automatic operation was not'

{
4
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i !

necessary.'' i

i

j' Hr.-Quirk (CE) discussed the' combination of loading conditions and the .{
.

stress limits allowed for each combination.for piping and other system |
components and equipment. GE is designingEits systems.to ASME. code
. requirements and to Regulatory Guide 1.48.except for upset plant conditions i

-4

j plus a combination of an abnormal operational transient and a' seismic
J- event one-half'of thi SSE. The analysis for this combination has been made

but the allowable stress limit is. higher than the Staff allowable. GE
i

objects. to .the use of tuo upset evehts simultaneously- and believes the
i probability of that occurrence is no greater than that of an emergency-

|cvent and the allowable stresses should.be comparable. GE is exploring a' '

] possible compromise position that may resolve this issue.
l' !.f The second item that Mr. Quirk discussed was the use of the RHR system for !

shutdown cooling and the single failure criterion. The Staff position is: !that the RllR system must be abic to bring the reactor.to a cold shutdown q
condition assuming a single failure in that system. GE has argued that, |J, although a singic failure could prevent the RUR system from cchieving cold !

J shutdown,.there are functionally redundant ways of.achicving that goal. I
f Normally, after the reactor is cooled to about'340*F by venting steam to the
] main condenser, the RllR system is lined up to take suction on one of the

recirculation lines, purp water through a heat exchanger and return it toe
i

;, 'the reactor via the feedwater lines. If, for some reason, the valves to

-| the recirculation loop failed to open, steam could continue to be vented to-
the main condenser and system temperature and pressure reduced to the point-+

1
where personnel could enter the containment and repair the valves. AlternateT|,

j the RCIC turb3nc could be run and one RHR heat exchanger could be used as a
1

L condenser for reactor steam and the condensate pumped back to the reactor. ;,
;

'

CE'took issue with recently releasdd design criteria for the radwaste system.j
.

t GE had proposed a system based on Regulatory Guides 1.26 and 1.29 but the
i proposal was rejected by the Staff on the bases of recently proposed AEC

criteria. The new criteria are substantially more restrictive than GE or
industry standards. Currently the industry is designing the radwaste
buildings as Category I structures and designing them such that. the lower,i

i portions are a catch basin for any liquid Icahoge resulting from seismic
j damage to the liquid waste systems.
1 -

] The Staff wants the gaseous waste storage tanks (charcoal filled) designed
'j to a quality better than Quality Group D (Group D augmented). In the dose

evaluation of failure of the storage tanksg the Staff assumes that all the
i

s

1 gas on the charcoal escapes. GE complained that it had not seen the Staff's
!analytical methods. '

4
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1 ~ Mr. Gilbert presented a comparison of the Staff's assumptions with-those
j. ef GE and what was reasonably expected (see Figure 5). He went on to

-

f tabulate the deses at 300 and 500 meters, calculated for various release-

j- assumptions (see Figure 6). Mr. Gilbert interpreted the Staff's require-
1 ments to be; take the waste gas system out of the turbine building and:
[ put it in a separate seismic Catetory I building. GE believes this is an-
3 unnecessary expense. Mr. Gilbert objected strenuously to the quality-
l' requirements the Staff is proposing to . impose' on the radwaste systems. ~

;

q

j Instruments Hen and Control
.I

l ' Mr. Grim (CE) discussed the nucicar system protection system and the rod
|~ control.and position system. The latter includes' rod pattern control and
; rod position information.
p -

! The functions incorporated into the nuclear system protection system (NSPS)'j - were shown (see Figure 7). The changes are intended to improve reliability 'i'

4. The sensors of various parameters have been changed from essentially on-off

'. devices to analog transmitters, protection functions can.be,casily and
'

d

continuously checked by con.p.' ring meter readings with si:r lar control-
parameters. .The. protection system can be tested on line and will utilize,

tuo out.of fcur solid. state' logic, that is, two like variables must trip
to cause the reactor to scram, the logic can be reduced to two out of three

'-
to permit maintenance on the fourth channel. The protection system is

] -completely separate from the normal plant control system.
'

There will be four independent power supplies, one for each of the separate-
|

-. divisions. Mr. Grim de' scribed how the proposed system would operate with
; regard to inputs, outputs, and seppration. The outputs of various sensors~

for a given parameter can be visually compared at the appropriate instrument
j cabinet.

j GE has initiated a development effort that will extend over the next 2 or
J 3 years. This program will include reliability and equipment qualification.

The second major modification in the instrumentation and control system is
in the rod control and information system. The primary function of this
system is to effect control rod motion and the secondary is to obtain and

j display rod positions (see Figure 8). Part'of the rod notlon function is to
restrict or prohibit certain rod actions. This , system will replace the rod
worth minimizer, the rod block manitor and the' rod sequence control system.
The new sy' stem will be designed to perform correctly or rod movement v'ill,

be inhibited even in the presence of a single component failure. The systen
I

j will be fully testable to verify correct operation at all times.
4

Each control rod is provided with two separate channels of rod position,

i detectors, the information from these detectors is fed through individual I

l
).

i
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-Assu1PTIONS USED TO. CALCULATE OFF" SITE DOSE CALCULATICMS AS A RESULT OF GASEOUS
'

,

RAD,lASTE SYSTD4-FAILURE.
-

.

J
~

q ..

';;.

.

|.j

1 *
,

v -

AEC EVALUATION-
DESIG!1 l.1MITS

:

I ASSUMPT10MS*
(GE EVAL.. ASSU'4P) EXPECTED''

-

..b -

'

| . 90BLEG5SESAT30
.

~iL
Mlfl. DECAY,

350,03] .uC1/SEC 10f033yC1/SEC 257030vC1/sEC
t- .

!. )
.. '

l' 10]% RELEASE 10% UOBLE GASES
- 1,2% -+

'f' 1% PN(T1CULATES 1%
-

1%10 DINES '1%
..

1

VEPhSTADLE(1 METER /SEC NEUTRAL (3 f4ETERS/SEC)
! ' ACCIDEllT METEOROLOGY

REGuidsTORYGUIDE1.3 WHDVELOCITYN
'

.

4
i SDil-lljFilllTE CLOUD FilflTE CLOUD DDSE IDDEL . SECTOR AVERAGE Fl!11TE

DOSE MODEL
DDSE lODEL; ,

.

j .-

r :- -

,

!
'

'

f- 'USE OF NtY THREE OF THE AEC EVALUATICM ASSUMPTicils WITH CME OF THE DESIGN LltilT
.

ASSUMPTIONS RESULTS Ill CALCULATED DOSES LESS Tlwa 10 CFR 20 LIMITS.)
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!, - DDSES RESULTitlG FROM FAILURE OF OFFGAS SYSTEll
(MREM /EVEllT)

-

|
~'

,

i'
,

,

; .
\-

-

: . .

'

.

a

i SITE B00tlD/aY DISTN!CE - IIETERS ,

i i
'

: GUIDELINE A B C

DOSET0: DOSE 3 03 503 303 503 303 503 |
'

:

TOTALBJDY-GNFA 500 33 10 78 60 7 11 67
,

StaN-DETA 0 Gevu 3003 120 72 930 560 1203 119 0
;

LuNs 1503 10-5 10-5 10~3 10-3 10-1 10-2

BONE 2800 10-2 10-2 y 1 yt; g'

'

.

,o

!

.,

f ASSUMPTIONS - 350,003 uCl/SEC C0ifflNUQUS RELEASE

A .' I E RELEASE FROM St'ALL VESSELS, 20% RELEASE FRQM HOLDUP PIFE, 10%'

RELEASE FRC'l CHARCOAL, VERY STAELE METEOROLO3Y (1 METEP/SEC), FINITE

CLOUD GN7% IDDEL, NO BUILDING DILUTION.'

i

,

'

*

B. SNE AS A EXCEPT 100% RELEASE. ,-
;

5

|
C, 10 % RELEASE, METEOROLO3Y OF REGULATORY GulDE 1,3, Fl!11TE CLOUD GMi'A

i 4

l'ODEL, FACTOR OF 3 REDUCTICN FOR EUILDING WsKE.-
,,

.
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i. . J. | PRIMARY FURCTIONS: t,
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_
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. . . .. .

. .. .

. . . .,,
.

. . , .,

'2'. . . .

' 'L.' ,J - *Effect Normal- Control Rod Motion (Not Scram)
*'

.
.

:.r.. .
. ,. .

. ,c . . .o .. :. .e ... .,
*

Initiated by: .r .
'sy' u.- 'l ' .r' . .

. .. .. u..

' ~ Operator ,' i* *. :.
. ,,

--;.
, ,.,

- .
. .. . , . ,

; .

i .' . Restricted by:
- s' s ~-. '3 .

' , . , . -'
.

. . . . ,.
. "': .- i

..
. ..,.

Rod Positions (Rod Pattern).
'

- .-

,. .,

: Plant Status .; !'
--

.. .
.,

-

. ..;
.

'

[ - *0btain and Display Rod Positions- .
, e., .. .; . . . .. .

..
"

REPLACES AND/0R INCLUDES: !
*

,. . ..

, . .
'

* Reactor Manual Control System li.-

1 . Rod Drive Control System (RDCS)L ,

RodPositionInformationSystem(RPIS)

- .-.
.,

-
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. r

. ' ':
I
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.e . ^

-RodWorthMinimizer(RWM) O . ' . '
~~

4
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7. . ,.f. . '..l ? . . J .- * Rod Block Monitor (RBM) . . .: . " ,
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.. ..

!
. .

.
. ,

'. i..,

'|' l'? / * Rod Sequence Control System (RSCS) .v
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..j - GESSAR -12- , Meeting Date: 9/11/74<
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-)|
,

rod position inf'rmation' systems into.two rod pattern control. systemso
b
};

- where a' determination is made regarding the permissibility'of~ rod move-). ,

ment', cither individual or ganged' rods. The determination would be based.

ij on'a preprogrammed rod withdrawal pattern,
~

~

t
I

,

:l ..
Conclusion (Open) '

1

The' Subcommittee did'not caucus.
v

-| Mr.~Stuart (GE) made a ' strong plea' to have GESSAR on the November 1974
3 ACRS schedule.

: - Dr. Isbin explained that the Subcommittee was~ attempting to resolve as
. many issues as..possible, including generic lestes before bringing the i

*

project before the ACRS. He said that the Subcommittee would try.to meet,

.;
f;. - with GE again but he"could not provide a date at this meeting. He adviced I

Mr. Stuart that a date for'the next meeting could not be established'much-

{ before September 23, 1974.1

- e

.,. - Dr. Isbin pointed out a number of outstanding issues, including ATUS and
compliance with Appendix K.-

'It was established that anot her Subcommittee meeting would be held before
GESSAR would be brought before the ft.11 Committee.

.
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Documents Available to the General Electric Subcommitteej September 11, 1974
1

1. Agenda dated September 6,1974.-

s

|
1 2. General Electric Standard Safety Analysis Report and Amendments 1i through 18. '

i 3. Table of AEC Regulatory Staff "Open Items on GESSAR" (Attachment A).
r

4. Viewgraphs used by General Electric Company,.

f

5. AEC Regulatory Staff surnary status of GESSAR open items.
.
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l OPEN ITEMS ON GESSAR
, i
| } s

! *

;

! ] 1. Seismic and Quality Classification of Relief Valve Discharge Piping
We say it should be seismic Category I, Quality Group C. GE.

i agrees up to the first seismic restraint. From there on, they
| ,

say non-seismic and Quality D. (RSB-3.2.1) minor *

; I

| i 2. Offgas Quality and Seisaic Classification
I j We say se.fcuic I and Quality D " augmented." CE does not agree.

(RSB-3. 2.1) maj or
.

!
3. Liquid Radwaste Quality Classification

,

;
' We say Quality D " augmented." (RSB-3.2.1) minor ~

i
t

4. Tornado Missile Velocitiesi

*

GE's analysis eliminates cany missiles since they say the
velocity is zero. We have assigned velocities to all missiles
considered. (AAB-3.5) minori

1 <

' 5. Broken Pipe I!ation
'

We say broken pipe can " garden-hose." GE says it will move in,

. , , .. - a plane but have not adequately justified their position. ..
(FEB-3.6) minor'

,

4
: 6. Pipe Restraint Minicum Cap Size
i GE needs to document that the ui,nimum gap is 6" or greater.

(FEE-3.6) minor j

f 7. Break Criteria for Piping Passing Through Containment
; GE needs to provide specific criteria for these pipes. Out

criteria outlined'in 1. n for pipe breaks bre acceptable if
'

I documented by GE. (FEB-3.6) minor

; 8. Dryvell Proof and Leak Tests

|

- - We require both. GE has appealed. We've rejected their
.

( --

1
,

app e al~. . (SEB-3.8.3) najor*

,
,. ,

I 9. Analysis Methods for SSE and Steam Line Break for' Internals
'

G2 needs to co=mit to provide more detail either in the FSAR
'

or in a topical report covering this subject. For the PDA,
all we need is their conniement. (:E3-3.9.1.5) ni.or

'

j 10. Upset Condition Loading Combination
f We will require CE to define the OBE plus upset transient

loading ceabinatica for th'e upset condition unlrm they can
1 justify that such a con 51 nation is not required They think

they can justify by time history cethod. (MEl -J. '1. 2) ra.in:
9
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11. Seismic Qualification of Instrumentation and Electric Equipment
i CE has previously tested to IEEE-344 (1971). We require that
i 'added criteria be used or GE commit to 1974 IEEE-344 (draf t) ..
1 (NED-3.10) minor :-
i '

i 12. Scram Reactivity Curve
GE needs to provide the "D" scram reactivity curve in the
transient and accident analyses. They say they will have that

; completed by October 15, 1974. We need prior to PDA.
,

(CPB/ Physics-4.3.8) =ajor
,
'

13. Appendi:.: 4A Ouestions,

'

GE needs to reply to our questions on the core power distribution'
study prior to the PDA. They say these responses vill be in by*

September 27, 1974. (CFB/ Physics-4.3.8) najor
i

j 14. Physics Analytical Methods
-

!
. Uc need further description of the methods used by GE prior+

to PDA (CFB/ Physics-4.3.8) major We have no date from GE.
t

j 15. Verification of Physics Methods
'

GE needs to compare measured reactor characterisLies to calculations
j and document uncertainties prior to PDA. No date ham Leon proposed.

(CPB/ Physics-4.3.8) major'

h 16. GETAB
^

~

! GE has factored GETAB into GESSAR. Uc need to revieu the results.
.

j (RSB-4.4) major
i

| 17. S/R Valve Designs
|

) Mc need a co=mitment by GE to prqvide cutaway drawings of the '

j. valves, justification of why they expect better performance,
.. results of bench tests and commitments to surveillance program,
i This can be an R&D item if GE will conmit to it. (RS3-5.2.2)minor '

.

.

I 18. RilR Single Failure

Based on our interpretation of the GDC 34, the RHR systen has to
I bc able to bring tha reactor to cold shutdown assuning a single
j failure. GE says they have functional redundancy. (RSB-5.5.7)i major .'
i -

.

J 39. Rl!R Suitch to Spray !!oda '

j' The switch from ECCS tede to spray node should be automatic.
} CE says manual switch is 01*.
I

.
(CSB-6.3.1) najor

i -

s

*
.

4

|!-
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;1 " 20. . Suppressiori' Pool. Makeup System

.This'systen is new and our. evaluation is not complete.
-

.

, ]. (CSB-6. 2.1. 4) maj or ' .

di i

.p '21. External Drywell Design Pressure
* ,

,

_

Ue vill require the dryuall be, designed for an external
a 'I

.[ . pressure of 21 psid.since the drywell depressurization xarc
,

'

cannot be accurately determined. . (CSB-6.2.1.5) minor,.

,

'l 22. Containment Vacuum Breaker Sizing
,

,
,, , ., GE .has 'not presented cc plete information as to how they sized-

.

.'

the containment vacuum brenkers.. We need added-information on
. ..

i
how heat sinks were handled and why only one spray train was
considered operating. (CS3-6.2.1.5) najor' ,

.

.;'

23. Subcompartment Pressure Analysis *

'GE has not presented assumptions used in the analysis or results,

'
,

of. calculations. (CSE-6. 2.1. 7) maj or
-

j 24. SGTS Separation
g -

GE needs to verify that the components of the SCTS are redundant~

and separaticn is . appro,n iate for .an ESF. (CSB-6. 2. 3) inino r
~ .

'
25. Pressure Analysis of Fuel Building, ECCS, and KUCU Rooms*

.--CE needs to provide analyses that show that these rooms are-
- -

,

! . . _: .xiaintained at . a 7 negative pres.sure follouing a LOCA- (CSB-6.3.2) ^
. r. : .

ninor
-

!.I- - 2 6.. Secondary Containment 3ypass. ~ ~ *

GE needs to identify potential bypass leak paths and commit,

to periodically leak tests the gaths. (CSB-6.3.2) cajor>

'Ii- 27. Containment Air Cleanup
GE has not adequately justified his exceptions to posit 11ons

,

C.3.d , C. 3.1-c, C. 3. h, _ and C.3.j of Regula tory Guide 1.52.
_

.

j (AAB-6.2.3.1) minor ,

; - .28 Continuous Purge.of Con:ain:ent
!
: GE uill either have to provide internal filters and discontinue-~

continuous purging or they will have to provide further design! iineasures to assure rapid purge valve closure. (CS">-6. 2.4) naj or
.

!
, ;

.

' 2 9. .8 x 8 Spray Distribution Test Results ',.

GE needs to provide results of 8 x 8 spray tests to assure spray ,
..

{ gets.to all of the fuel. (RSB-6.3.1) minor
: 4' i

t 30. ECCS Reanalysis Assuming 2 LPCI Pumps Diverted to Spray'j Uc need CE's reanalysis of the LOCA cith two spr.tys diverted
)j to assure 2CCS perio.ms ageptably. (RS3-6.3.1) ainor, i

..) krrnchwser 0.

L
'

-
.

" $ W"'
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I 31. Post LOCA Manual Actions*

We need a discussion by CE of what these actions are to assure
i that there are no ur. desirable consequences resulting from

irsproper operator actions. (RSB-6.3.1) minor '

> .._ _,

i 32. Recirculation Yalve Clor,ure During a LOCA ~

f | If the recirculation valve closed during the LOCA the flow decayV j
vould be greater than pump coastdoun as assumed in the present

i analysis. CE needs to show that valve closure is OK or that
| ESF grade equipment prevents such closure. (RSB-6.3.1) minor

| 33. ECCS per New Appendix K .

-

This is in Amendaent No. 19 and we need to review. (RSD-6.3.1)najor

; 34. Pipe Insulation

GE needs to tell us the type of pipe insulation used in containment,

and demonstrate that it cannot foul the ESF strainers. (CSB-6.5){ minor

| 35. R11R for SFP Cooling
'

# . We require that the plant be in the shutdown condition whenever -

,-

. the lulR system is used to essist in the cooling of_tha spent fuel
. !pool. (APCSB-9.1.3) minor

36. EllR for SFP Water Makeup * ""- ~ ~

GE needs another source of seismic Category I makeup. Use of:.:

. . . . . . ..the EllR, as this source, is unacceptabic. (APCSB-9.1.3) najm . ..
37. SFP Cooling for Abnormal Condition

GE has only given the analysis of cooling fctr normal conditions..

Uc need abnornal analysis. (APCSE-9.1.3) minor
i

38. Water Systems

!!any of the auxiliary water systems do not have adequate deperip-
tions, P&ID's or interface discussions to allow us t'o complete our

-

review. (APCSB 9.2) uajor+

| ;~ 39. !!SLIV Leakage Control System
-

!

The revicu is not complete by us. We vill need a discussion
of hou stem leakage is handleci. (APCSB-9.3.2) minor

*

' ..40. !!VAC *

There are several. single failure concerns associated.with:-

j auxilisry liv.iC's. (A'CSB-9.4.3 .1) minor
_

41. Fuel Building Radiation Monitors
Ue feel these should be in the fuel building rather than exhausta

| ducting to detect potential, activity puffs. (APCSB-9.4. 6) nimir
, .. ,

) ArrB6HMENr /)
i.

'

*

-. .... . . . - .
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42. Caseous Effluents.
*

CE needs to provide additional racons to reduce netivity of relcaces
i since the SCTS is too small to handla exhausto frc:a drywell and !

,

i containment purge, sheild building, ECCS pucip roo".:s and fuel, .
'

i building. (ETSB-11.3.2) najor| .

L ;

h 43. Solid Uaste Storage
GE only provides for a one month storage of solid ' wastes. He
feel 6 nonths is noic appropriate to reduce short-lived isotopes.
(ETSB-ll.4) minor

.

44. Free Water in Solid Wastes
GE needs to provide verification tilat there is no free unter I

in solid wastes. Our concern is for leakage in ship::ent or,

storage. (ETSB-11.4) minor,
-

,

45. PRT V"C*cr Cruct %d'

, CE has not toid us why PRT is needed or what the alternatives
'

arc. (RSB-15.1) r.ajor

46. Further Staff Uork,

EILC Writeup - Nonc exists to date for Chapter 7 and itsa.

impact on Chr.pter 15 (new designs)

b'. -
. .

Other Accidents - He need dose calculations for refueling
[ <. . accident, etc.
*

.
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