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H. S. Isbin

GE BWR/6 MARK III C0!fIAINMENT

Attached for your information is a copy of a statement prepared
by GE after receiving the Staff evaluation of the Mark III
Containment concept.

[)ri,cinal Sigrc d t7'
g, c. P.crarl;;

J. C. McKinley
Staff Assistant

Attachment:
4 pages - Article entitled "AEC
Evaluates Mark III Containment"
undated
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The ALC lent week it ned it.s st:-< f f saf ety review of the Goncral
F.le ct ric TepicM. Pepor'. NECD-13571 cnLitled "';cneral Electric
Doi. ling detal Reactor Mark Ill Con t ai nk.cnt Concept ," thun bringing

n e .- pn. duct line off^ ringthe CE p n e y .i ' . .L i can s i:1g c'ntivity on the
m|R 6 an<! t'a r) 171 to anotner inportant level of cocopplishment.
The N W. 11; Contcintent review now proceeds to ACRS for their
con c i de.. r a t ion .

While the AEC hiu- some current concerns with Mark III about which
they will acaire f urtner inicrmation , thic recently received staff
nafety review states, "Although the concept ual nature of the infor-
rac t i ca on tne fla:-k Ill Containic.cnt presented to the Regulatory Staf f
at thin tum 3 caves many details untettlcC, te believe tsar questions
recording ..ont of those details can be resolved in our review of the
fi rs t applicct:.on that incorporates the Mark III Containment." This
statenant is very encouraging in that it in this conclusion which uc
vore scuking f rom ths Cor' mis sion at this time based en the prelimi-
nary dancriptjor in NEDO-10571.

With respect to the stater'ent that t here are de tails which re.r.ain
un n'' tt le d , this, cf courne, is certainly the caso since we have
or.ly filed our first topicci, NEDG-3 0571, containing the concept
y -.. g a ps - .- .- 4 m .s . . + 4 <, onv p1nn tn + 31 n tho tota) reauired in-

6vn w.e= *
.kg,, u , 4 g,n A4. h - 4

- ~-s.1, .. p 1 rs at as .n...f,. i.. .. ..t .

Aee b ase ..e v s. a. a *d e ** **- * -s. U L s.t.a G .L V. e y O % fs Le s,; G

ackno.ledgment by the AEC that " details ccn be resolved," u? ne o
moving en to e similar "cencept 3evcd only" review with LCRS.
The main thru;:t of the CE program of generie review.cf En/6-Mark
III, and the contral theme in the AEC cv.irataon is the applienbility
of safety guides 3 and 7. Safety guide 3 c ctavlish2: a very con-
servat i rc ficcion product release assurption requireti in current
reactor denign baccs and safe ty guide 7 established a simi2 arly
co.mervctive hydrogen assumpti en for these nar..e rear tors . Neither
gui& , GE feals, takes any account of the degree of conservatism
innerent aa actual picnt eesign +eatures relating to ther:e aw ump -
tions. The '3UR/6-flark III de:signr. were specifi cally addressed to
thew HEC safety guide concerns, i.c. core and ECCS design is such
that no fud perforations and therefore no fuel fisr. ion product
release occuro in the de:.ign basic accident and a trivial quantity
of hydrogen is calculated. Thut,, CE felt thht these improvements
were to significant that the npplicabi]ity of the guidou was a
qua r,ti on tha t AEC shou)d conrider. It wan also recogn.u d by GC
that the carly AEC concept. cf dcccupling (i.e. no denandence) cf

rr .:^'vnts was no longer invTS requircmonic and containment
C ?
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use by AEC rince in the PWH ECCS approved mode). there is reliancca
upon containment bachpretsure to imurove heat transfer. Wi th the

readily apnerent ve*y large margins in the DNR/6-Mark III designs,
Gb felt the ITC should consider af the edditional margin obtained
from the decoupling concept was still approprint.c.

The history of these two safety guido.s is heavily involved in pre-
Vlous ACRS Opinicas on the relate 6 macters. It is known that ACRS
is now reconsidering thcsc carly opinions .largely because of GE's
frequent expression of concern that such continued arbitrary con-
servatism stifics rather than promot.os imorovrments such as BWR/6-
Mcrk HI e.' d , in fact, can lead to designs not in the best interests

,

of safe'y. Apcarently, such co sideration has lead ACRS to sat up
a urbcommittee to specifically reeva]uate safety guide 7. 'lho AEC
Staf f evalectr on must be read with the above bachground in raind.
It in apparent tha: tne IWC staff a.tso wrestled with these concerns
but haa elected not to takc a position :;t this tire (they viu "re-
consider tne SE com:a :nts on safety gui des 3 and 7') but euerely have
applied the existing requirernents chile leaving room to imploraent
any outcor.:e of their cwr. review o* the ACRS review and other vagoing
AEC matters such as the ECCS ruler.'aking hearing.

,

|
The AEC Staff discursion acknowledges the advantages cf Mark III

|

i.e. reducca requirements for sequentia'. construction, lower design
pressta:e and elimination of cash handling over spent fuel while at|

. e .. . .... .- . . . .
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| in tne areas of pipe whip, improved in-service inspection and scismic
I capability. Information on thest ]atter areas vas, of course, only

presented in a ect.ccptual manner so it was appropriate for IsEC to
conclude "that qucstions Icgarding nost of these details can be
reso]ved in our review of the first application that' incorporates
the Mark III Containment."

|

Three specific issues which AEC felt were important are identified'

in their evaluation. These are evaluated below in the conter.t of
the background above.

1. AEC believes the previsions of safety guides 3 and 7 as they
| now stand chould apply to the Mark III Containment (This is,

Item 3 in their list). This r eans the decoupling concept is
still to be employed on the BWil cven though in other ways
(e.g. interacc. ion of containment function and ECCS performance)
it is not epplied to the PWR. The substantial margins that
exis *. ir. BWR/6 arc (1) zero core perforation is calculated
compared to a fission product release cquivalent to 1001.
fuel me] ting rcquired by sofery guido 3 giving a raargin of
much more than a f actor of 100 and (2' O.02% metal-vater
hydrogen release is calculated corapared to It permitted in
ECCS criteria (a margin of a f actor of 50) or SE required

|

|

t
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by safety cui de 7 (a margin of a fcctor of 250 in. containment
design). These are not recognined even though they are much
larger than in Pi.'R designn wherc 905 perforations (a margin
much less than the BUR) and 0. /.4 mo to2 -water hydrogen (a : ar-
gin of a factor of 13 in containment design) is calculated
all on tha basis of ItEC approved calculation t.cchniques.
The Marh III design is capabic of handling safety guide 3
requirarents and more than adequate to accommodate PWR style
nargin on metal-Pater hydroger uithout any additional features
being added. However, to assure timely li censing review of
the first applications utilj zing Mark III design, GS is de-
veloping an added systen to accen.nodate the safety guide 7

i req uirement s . System details will be available by year end.

2. AEC notes that bypass ledage paths iram the drywe31 are not
cons.4dered in the GE rnport and that this leakage will r;c

'

| coa. plicated by inc]uding provisions for atmosphere recircu-
lation (this is Item I in their list) . In discussions with
the 11C , it was pointed out that Mark III has 20 times the
bypass leakage capability of previous GE pressure suppression

| containments. The complication caused by atnosphoric recir-
culation is indeed true, however, recirculation provisions
are ona and probably the most likely of the several possible
solutions that would be used to accommodate the safety guide
7 requirements. This is preci scly an exa:rple of the type of
w.m n ~.E ;m , mioed in .:.e pm,L ubvai utbi Liat y a.:y uitew.w ,
cictating ciesa.gn teatures not in the best interests of safety.
In the course of developing our design of :. system to accommo-
datc safety guide 7 as r.oted in 1 above, we will, of course,
be paying close attention to attendant bypass J.cakage problems.

3. The AEC states that they wi31 requi rc further model tests of
| the pressure suppression capability of the Mark III contain-

ment concept. This is not surprising to us. The ICC notcs
that "no further tests are proposed by GE ur.til they have
received the results of our current review." The AEC was,
in fact, inf orrad that reduced scale testing was continuing.
In addit.icn, full-scale testing of the Mark III nori2cutal
vent de5Jgn has bOen an integra3 part of the Continuiag GE
program and philosophy of rystematic testing of improved

| designr.. The details of this Mark III testing will be pre-
sented to the AEC in the course of their review of the first'

application utilizing the Mark III design.

GE wi31 continue to work closely uith the IIC Regulatory Staff and
the ACRS to obtain reconsideration of the need to apply the current
safety guide 3 and 7 requirements to the Mark III Containment. In

u
_____ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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the :acan time , action is bning tal,en to assure that no EWR/G-Mark
JII project schedule wi31 he atiersely of fected by this interim
AEC actior4.
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1.1.4.2 ' Review of C.E. MK-III Containment
,

Dr. Isbin informed the Committee that although the General
-Electric Company had requested disassociation of the Subcommittee
review of the MK-III containment from considerations involving
Safety Guides ? and 7, _ it was the position of the Subcommittee
Chairman thct a meaningful review could only be conducted within
the context of those Guides. In response to his request for
guidance on this issue, the Committee concluded that the review
of the MK-III containment should be made in the context of the
requirements of Safety Guides 3 and 7.

; [ Note: Some of the Members (principally Mr. Etherington and
Dr. Stratton) expressed the opinion that controversial matters,

related to the Safety Guides (particularly Safety Guide 7) should
be resolved independently of and preferably prior to the MK-III
review and that the General Electric Subcommittee,should not
function in the area of responsibility of the Safety Guide 7 Ad
Hoc Working Group.]
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POST LOCA MONITORING INSTRUMENTATION
MARK III CONTAINMENT i

.

e C0fER0L ROD It0ICATION

e NEUTRON IDllTORIt'lG INSTRUEfEATION

. ,

o EACTOR WATER LEVEL

'

e EACTOR PESSURE

.

{
'

e E C C S OPERATION - FLOW AND PESSURE
1

e ISOLATION VALVE STATUS
|

e DRY | ELL PESSURE #0 TEMPERAlllE
.

e ..C0tRAlfieff PESSURE AND TEPERATURE

e SUPPESSION POOL WATER LEVEL

e DfMELL HYDROGEN #8 PADIATION f0NITORING|

e COTEAINTER HYD,ROGEN AND RADIATION MAITORING
|

<

'

.

. _ _ . . _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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HORIZONTAL VENT TESTING
4 INCH DIAMETER VENTS

.

.

C0NCLUSIONS

1. STEAM C0fRETELY CONDENSED FOR SUBERGENCE

18 INCHES TO 13.5 FEET
.

2.' GOOD POOL MIXIIE

l

3'. PEAK DIFFERENTIAL PRESSUE OCCURS AS VENTS
i

L AE CLEARED OF LIQUID
~

4. ANALYTICAL PDDEL PREDICTS DATA

.

I

|
.

|

0
._ .._______-______---_-___E_-J*
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TESTIf1G OF 110 R I Z 0 ll T A L V E i1 T SYSTEM
MARK III C 0 i1 T A l li f1 E f1 T

e TEST FACILIT/ il0W UIDER C0ilSTRUCTI0i1

e TESTli4G OF TYPICAL SEGEitT OF HORIZONAL VSfT

e SUPPRESS 10:1 POOL ELECTRICALLY HEATED TO TEST
,

VARIOUS POOL TB'PERATURES

e S0iEDUE PROVIDES FOR TESTlflG RESULTS BY BID i

0F 1973.

_ _--__ ___ _ -
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MARK 111 C 0 il T A I fl M E il T - H Y D R 0 G E N

1. SAFETY GUIDE 7 EXTREMELY CONSERVATIVE

CALLS FOR 5% METAL-WATER-REACTION

110T TEMPERATURE DEPEllDEllT

NOT TIME DEPENDE!iT
,

2. MARK III C0liTAlllMEllT

IllERTIl1G [10T POSSIBLE

.

3. AEC SAFETY EVALUAT10ll: 14EED SYSTEM

'6L CONSIDERED MANY SYSTEMS.

OllE SYSTEM APPROPRIATE: MIXIllG SYSTEM

METAL-WATER REACT 10l1 PERIOD REQUIRED

.

;

i

Y
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VALUES FOR METAL-WATER REACTI0l1

CALCUllED ETAL - WATER REALT10!1

( EC APPROVED ETHOD ) : 0.002%

1'

s GE DATA 0F 1967 ( WED SI458 ) ,

e BWR FECHT 1971 ( GEAP E190,131i2 )

e 'GE TTE TESTS: ( TOPICAL REPORT Ifi PREPARATI0Il )

GE PROPOSED C0ilSERVATIVE ETAL - WATER : .0.02%

e. IED0 11013-77 ( t%Y 1972 )

.

EC ECCS liffERIM ACCEPTANCE CRITERIA LIMIT : 1%
__

SAFETY GUIDE 7 ETAL - WAER ASS @PTIO!1 : 5%
_

WHAT IS THE FMRK III 00MAllEff

itTAL - WAER HYDROGB1 CAPABILITY ?

- _ _ - _ _ _ _ - _ - _ _ - _
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MARK III C 0 !1 T A I ll M E ll T

H Y D R 0 G E ll CONTROL CAPABILITY-

i

ASSlfED TIR TO REACH TIE TO REACH

ETAL -WATER FL#1%BLE LIMIT FlMPABE LIMIT

EACTI0il IN DRYfli Ili C0|KAltfiaff

.

4 DAYS5% --

1.7 0 12

1.0 19 HOURS 15

0.5 38 17

0.02 60 19

>

,

___.__m
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DRYWELL TO 00|UAltfEU MIXIliG SYSTEM

e REDu1DAftr BLOWERS

e RED 3Eftr VALVES ON EACH VENTILATION DUCT

e SAFETY GRADE DESIGN

e ItJ4UAL INITIATION

HYDROGB1 C0iUR0L SYSTBi

e RECOMBINERINSIDE CONTAINMEffT

e SAFETY GRADE DESIGN

e ISANUAL INITIATION

I
p i

- _ . . _ _ _ _ _ _ .
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C 0 N C L U S 1 0 l1 S

SAFETY GUIDE 7 NOT APPLICABLE TO MARK III, i

OkkEkkfl0b!kl0bRbkSkD
~

{

TESTIllG FULL SCALE IMPLEMEllTED,

BYPASS LEAKAGE (10 PROBLEM Oli MARK III,

.

MARK III CONTAINMEllT OFFERS SUBSTAllTIAL
SAFETY IMPROVEMEliT.

.
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I

.

|
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MARK III C0liTAINMENT

CHANGES SINCE TOPICAL REPORT
E

FULL SCALE HORIZONTAL VENT TEST*

PROGRAM COMMITTED 3

INCREASE IN VENT AREA*

E L I M I f1 A T E UPPER POOL DUMP SYSTEM*

ADD DRYWELL FILL CONCRETE
* **

ADD WATER TO SUPP[SSION POOL
"

RHR "C" 8 LPCS PUMPS MOVED*

PROVIDE VACUUM RELIEF FOR DRYWELL*

HORIZONTAL FUEL TRANSFER OPTION*

ADDED

.

:~0B
.2/19//2 -1-

. . - . . .
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L MARK I11 CONTAINMENT-

SUPPRESSION POOL
i

RPV T
I. _y-

* !. 9i., . -o%.
+

t ., . . ,,:
.

" '$
.

;q.;.p. .

c o.
D

-
'

/

!.,. i
.__ _ _ - _

hA ..

d..$f:o. ..o o > :.

te;ag.kr , .
--- - 6

, ?.# , ,g pa;,e-
- c. .. . g. . o. .. .

-

..;g.o.
s-

?., 2, . , , _
.. .

..
..*j, .. )s .*?;'. s '

;a ? u 4- : o i * *. o;, *,4 - .

.

.

SUP3ESSION
300L DR6fiI

(OR'AL OPEPATION

POOLDEPTH,FT 21' -0-~

VENTSUPlE 4E,FT 9'-4" -0-
VOLUE, ~ 136,000 (A) -0

1

POSTLOCADR/WDOMI

POOL IEPTH, FT ~ 14'-10" 10POFWEIRWALL
VENT SLEERGENE, FT ' ~ 3'-2" N.A.~.

VOLUE, FT3
.

- 96,000 ~ 40,000 G)
:2 /21/72
,UB

-2-,
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MARK III CONTAINMENT ]

WEIR WALL

* DESIGNED FOR RECIRC LOOP IMPACT 8

JET FORCES

* STEEL LINER ON WETTED SIDE
THUS CRACKED CONCRETE NOT A PROBLEM

" POOL VOLUME VS DRYWELL VOLUME SUCH

THAT:

1 TOP DOWNCOMER NOT UNCOVERED
2. ADEQUATE NPSH AVAILABLE FOR

'

ECCS PUMPS

h41772 _3_

.
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| MARK III CONTAINMENT

EQUIPMENT LOCATIONS

DRYWELL f
AB0VE WEIR WALL DIST#1E

RPV
PENETRATI0iS

COOLING EQUIRER

PIPING & VALVES

BEL 0W WEIR WALL DISTANE

SifPS & SEP P&PS
ECIRC PlFPS

ECIRC VALVES 8 PIPIIlG

C0iUR0LRODDRIVES i

IN-CORES

C0NTAIliMENT
.

AB0VE N0RMAL P00L LEVEL DIST#1E

PIPIfiG, ELECT., C81, ACESS PBiET,

CRD 10DULES

CRD f% STER CG#ROL

RdCU SYSTBi

ECIRC FLOW EHFDL MODULE

STANDBYLIQUID00NTROLSYSTE1

NON-ESSEIRIALP#4ELS

CONTAININT C00LIl1G EQUIREt#

PIPING 8 VALVES
'

BEL 0W N0RMAL P00L LEVEL DISTANE

ECCS & RCIC SUCTION LillES & STRAIERS
,

103

.12/21/72 14 -
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MARK III CONTAINMENT -

| EQUIPMENT LOCATIONS
,

.

AUXILIARY BUILDING

ECCS PUMPS & HEAT EXCHANGERS
RCIC PUMP & TURBINE
STEAM TUNNEL .i

HVAC EQUIPMENT
'

PANELS & RACKS .i.
PIPING & VALVES -

FUEL BUILDING '

SPENT FUEL STORAGE

NEW FUEL STORAGE

CASK LOADING PIT
FUEL P0OL COOLING & CLEAN-UP SYS,

STANDBY GAS TREATMENT SYS,

HVAC EQUIPMENT
FUEL HANDLING BRIDGE
CASK HANDLING CRANE

OVERHEAD BRIDGE CRANE

FUEL TRANSFER SYSTEM

CRD PUMPS -

--

"0B -
-

.212.1//2

-5-
-

. . - - . ..
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MARK III CONTAINMENT

DUAL BARRIERSINGLE BARRIER -

* - EQUAL REGARDING PRESSURE SUPPRESSION'
AND PRESSURE CAPABILITY

SINGLE BA-RRIER MARK III LIKE DRY*

CONTAINMENT EXCEPT:
1. LOWER PESSUE

2. F.P.HOLDUPINDRYWELL

3. F. P. RETB4 TION IN POOL
'

COULD CONTROL 0FF-SITE DOSES ON*

SINGLE BARRIER BY: ,

1. ADD ENCLOSUPE E'JILDING, OR

.2. ADD FILTERS, OR

3. ADDSPPAYS

SELECTION BASED ON:

1. E00NOMICS

2. SITECONSIDERATIONS

3. LIENSING CONSIDERATION

-
.

TOB -6-
12/21/7 2
.
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M A R K I I I C 0 f4 T A I N M E N l

LEAKRATETESTING

e M ARKIII SIMIL AR TO D RY CONT AINMENT

e D E S I G N B A S I S L E A K R A T E = 0.1 % / D A Y

e TECHSPECLIMIT =?

e T E S T M E T H O D P E R 10 C F R 50, A P P E N D I X

J 8 A f1 S 7.60

.

e N O NEW P ROB LEMS IDENTIFIED WITH M ARK III
VSPREVIOUSDESIGNS

|

| *
.

T@
12/L9/72 -7-
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MARK III CONTAINMENT

VACUUM RELIEF

* DRYWELL & CONTAINMENT VACUUM RELIEF
WILL BE PROVIDED

* DRYWELL

CHOOSE MOST RESTRICTIVE OF:
1. LIMIT DRWELL NEGATIVt PESSURE TO CAPABILITY, OR

-

2. PREVB1T [ VERSE POOL FL0d & FLOODING OF DRMFII

CONSIDERATIONS:

1. NOR%L HEAT-UP & COOL DOWN CYCLES ,

2. POST DBA FLOODING OF DRAELL

3. Si%!1 LINE BREAKS IN CONTAINENT

4. SIMLL LIIE BREAKS IN DRWELL

'*

T03 -

.2/ZV/2 -8-

_ - _ _ _ _ _ _ _ _ _ _ _
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[1 A R K I I I C O N T A I N M E N T

V ACUUM RELIEF
:

CONTAINMENT

REQUI RED TO LIMIT EXTE RN AL
e

P R E S S U R E O il C O N T A I N M E fl T S H E L L

C 0 fl S I D E R A T I O N S :9

.

1.
C 0 H T A l il f1 E N T I S O L A T I O N 8

C 0 0 L D O W il.

2.
I ll A D V E R T E D A C T U A T I 0 il 0 F

S P R A Y S ( I F S P R A Y S A R E U S E D.)

,

i

i

t2/L9/72 ~9~
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MARK III CONTAINMENT
'

.

FUEL HANDLING
e

_ _ _ _ , , , , _ . . . . ,,,,,,,,

' .'.*J
' ' '*' 4- :p

g
6

7
i

'. *
-e..',< .

FUE L DUILDif4G

'

R
'h e tsu

-

..

COf4T AINM[NT UUILOf fJG
Ls \nf~~~

90
s J.

| ec

..\ j_<
,

y \ h_.

h . {. I
I--

i \ \
I --

,' ,
.- $REACTOR

'

100"
*

,

O 1._ -_! @ | ?
g,

I
r

--

- ___

_

I

h F ULL TRANSPORT f.tECHAfJISM

h UPPER rUEL POOL270

h fJEW rUCL VAULT b c
h FUEL INSPECTION STAfJD :

h F ULL F' REPARATION lAACHINE
'

h Rf FUELING CRANE b =>

' Ah TUEL AND CON 1ftOL ROD STORAGE POOLS
- - -

h 10 TON BU'LDitlG CHANE g
-- h S'ilPPING CASK STOR AGE AND ~ ~ ~

WASHDOWN AREA
"

h SHIPPING CASK TRANSFER SHAf1

h 12$10N CASK CR ANE '

h EQUIPMENT HATCH |

_ "- =--- - --
. , , . . .

_ , , ;z,

~
_

'

.

-10 --
.

TOB

12/2'i/72
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MARK Ill CONTAINMENT.

FUEL HANDL1NG
'

180* *

; .

... g_
(2 @ .i

h HEACTOR.

g-

@ STEEL CONTAINf/.ENT VESSEL@, M ..
.-

.
,

,' 3 SHIELD DUILDING.,.

.' 'i h JfB CRANEs ,

N , ' ' . h FUEL DUNDLE
'

h ~ UFPER LOADING CHAf.1 DER WITH CAHRIER.

{ 7 - ~ - -. ~ ^ -~ ';.
'~

h UPPER FUEL STORAGE POOL
_.,,, v - y

' b INCLINED FUEL TR ANSTER TUBE., .
-i

-
1

(FUEL BUf1DLE IN CARRIER. IN 1RANSIT).

h LOWER LOADING CHAf/BER .

h ' LOWER FUEL STOR AGE POOL
'

h FUEL HANDLING CRANE
.b h ,rp -

h FUEL BUILDINGi.,

. . . . . .. . .
,
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MARK-III CONTAINMENT
'

FUEL HANDLING
h REACTOR BUILDING j

h STEEL CONTAINMENT VESOEL*

@ SHIELO B'J1LDING
s n# m
' ' ' "

@ FIE ACTOH,

h FUEL BilNDLE IN CAHHIER ON
CARRIAGE READY TOR 1H/.NSFORT

h MANUALLY OPERATED GATE VALVE'' '"

h PENETF1ATION

@ FUEL CONDLE If4 CARRIEH IN LOAD--==%.
UNLOAD POSITIOfJ ON UFI'ENDEF1.

3

h FUEL STORAGE POOL'?,

2 ',
, h FUEL HANDLING CRANE

h FUEL DUILDING?

.
-

..w,

.|,' . :,
'

.> : @ :
-

O
p _ _____ _ _ __ _ _ _3
< sq

@--

. . -
.

, ,

a '' f '

',>

.

} '"';, *

@Ti
~ _ ,.

:: T '

v_ _ _ _ _- V . , ./ . . . ,, ' '<j ;. ,'.y-*
- i , ' ' -, r*

*
,

--- ,

.,. ,-
''

o".

'[ ,', @
''

,' .,

n s. --.
..

''
i

= .g3

. .' '.55
- *

@ ff! ~

: 1.
1%% - .L . -. T v L0~~

l *..
.

;| !.<'. :{ ** "a |
. . .- ---s.;

,;<. i' V ' ' ' .. *;>y. '.,
*-

.,y, .. a
. ,4 . p ',,

.

.

.

r. '
,

..

, r .'
.

*

'

, . 't.- .
;.

.;
e* . * <

,' ,i
* .y.'

.*f. 1*,, . ' _ . . _ 161 f*~~ *

,'; ' ?,, - '. ' t ,' ,; ' 9,. ' . . ' ' ; *, . ! .' ' '
. _ .t -

,
. -

,

- -
.

,-

f E LE VATION*

# :. >. ,/,- .
7.;*

c '.
*.. , , . ,e ,.

,
.

* '* ... ,
ef, e

*
e

*
.

TOB _ p_
12/21/72

_ __ _________ -_____ ___ -



t
-

.

,

MARK III CONTAINMENT
_

PROTECTION AGAINST PIPE WHIP 8 MISSILES

WILL MEET PIPE WHIP GUIDE CURRENTLY
BEING ESTABLISHED BY AEC/ INDUSTRY
RE: BREAK LOCATIONS

* LOADS DETERMINED BY DYNAMIC ANALYSIS
---REF. FERMI #2

* MARK Ill EASIER THAN PREVIOUS DESIGNS
'

DUE T0:

l%RK Ill LAYED OUT AND BlGINEEED WITH PIPE WHIP ' !
"

011SIDEPATIONS OF PRIE INTEEST 1

"
FEWil #2 WORK AS EFERENE

i

"
F. P. PARRIER DOES NOT "SEE" HIGH PESS.

00MPONBiTS

"
PIPE RlilS SIMPLIER IN IMRK III

"
MORE SPACE T0 FOUTE LINE 8 INSTALL ESTRAINTS

.

703 *
-

WW/2 -g. 1

l

- _ - _ _ - - - ||
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MARK 111 C0f1TAINMENT I

REACTOR SHIELD WALL

SIMILAR T 'O PREVIOUS DESIGNSo

WILL MEET C U R R E ll T C RITE RI A RE:o

PRESSURE DUE TO PIPE RUPTURE

INCREASE A l1 N U L U S RESULTS 1 li R E -*

.

DUCED PRESSURE BUILD-UP,

h21/72
- 14 -

-
.

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



-_ .-

.

-
.

MARK III CONTAINMENT

RPV INSPECTIBILITY

.

WILL MEET ASME IN-SERVICE

INSPECTI0li REQUIREMEMENTS

lilCREASE ANNULUS PERMITS*

FULL C O M P L 1 A l1 C E

,

bin 2

- DS -

_ _

| !-
.

| |

L- - . - - - - - - - - _ - - - _ _ _
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MARK III C 0 !1 T A I N M E ll T

IllTRODUCTI0il

CHAtlGES SIllCE TOPICAL REPORT

AGENDA ITEMS

SUPPRESSION POOL

EQUIPMEIJT.LOCAT10!JS

DUAL V5 SliiGLE BARRIER

C0f1TAII1MEIIT LEAK RATE TESTitlG

VACUUM RELIEF PROVISI0flS

FUEL HAllDLIf1G

PIPE WHIP & MISSILES
|

REACTOR SHIELD WALL )
RPVIljSPECTABILITY

-

1
:

1

SUMMARY & C0ilCLUS10i1S

.

!._ - -

.. .c
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MARK III C0NTAINMENT
_

SUMMARY & CONCLUSIONS

. MORE MAN YEARS APPLIED TO MARK Ill THAN
PREVIOUS CONCEPTS

BY GENERAL ELECTRIC

BY UTILITIES
'

BY AE'S

. MARK III CONCEPT HAS BEEN WELL RECEIVED
BY UTILITIES & AE'S

.

. STILL SOME CONCERN ABOUT MARK III LICENSABILITY

.. THE ACRS LETTER IS NEEDED

me** e

d

i

j

'

l
_ _ _ _ m -
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SPECIFIC. PROBLEM RRERS

IN SRFETY G Lil D E 7 -

_

- 5 */. METRL-W ATER Too HIGH

- tiETR L- W RTER R RTE UMSPECIFIEl

'

- IN CORRECT TECHNIC A L SRalS
|

FOR N ET R L- W R T ER
* PE N R Li z.E S thick CLRD

IGNORES ECCS , FUEL SWAFRC:

Rit E R , T I M E

- RR DIOLYSIS ARTES 700 HIGH
-

1

l

|
_
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WHY RE EV A LU R TIO N OF

SRFE TY Gu t DE. 7 N ECESS R RY_

NOT IN SEST iMTERE5h5*

OF SRFETY

- SOLU TION S CRUSE
UN N EC E.55 R RY PROBLEMS
* R,0u T IN E IN SPECTION

PRE CLU D E D

. HRZRRDOW S To PERSONMEL

. pis cou R A GE S S H u T Do W N

FOR IN SPECTION
* BYPR&S PROBLEMS R G6 RRV RTE

| * CONTRIN MENT PRES 54Rit.E

|
, a g Ly' pew ruw.r x esmrs iiv pis ya pc.sc

- SEST solu TION S To RERL
j

PROBLEM P RE CL.U D E D
|
I
i
4
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WHN RE EVRLU R Y r@N OF
~

-
-

SRFETY Gutet 7 NECE6SRRY (**1.

'

NEW INFORMATION RVRl~LRSLE
IMPROVED ECCS-

- IRC CRI TE RI FI-HERRIN G
C.OM FIRM S

RERLISTIC ECCS PERPORNRNCl-

RuRNTIFIES MRRGIN
- LOW PROG R BI LI TY O F H l(el4

*/. M W C.O N FI RM E D
- NEW cow SE RU R T10 E MW r10DE
- FLECHT PROGRRM
- COW 5ER V R TIS M OF BRKER-70s

~ MW MODEL CON FLAME D

BY TESTS
- MEW TESTS o W Hg SWRNiW(

RMD PLRM M R SIL6TY
c.ou c.Lu s t o u s
- SRFETY GutDE 7 OUT OF DAT
- RGEVR LU RTION MECGS$RR4
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'

MOT IN SEST iW T E R E S'T 5
OF SRFETY

.

IMERTING-

- DRWGEROU S To PERSONMEL

(MOST RE CENT FRTRLITY
RT TRRRPUR) l

- ROUTINE |M SPECTION
PRECLUDED l.

)
-piscouRRGES SHUT Do W N ,

- FOR IN SPE CTIO N
.

. POTENTIRL FOR DBR*

IMCRERSED

1

' -----_--.-- - _ _--- _ i,-- -
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NOT IM SEST INTERESTS
OF SRFETY -

M i xlN G SYS T E M S

- SY PRS S FISSION PRODUC

RG 50R SER (SUP PRE 5510 M

Poot.)
- 14CRERS ED POTENTI RL

FOR BY PRSS LERKRGE

- M AY M E R h) CORROSIVE
SPRRY $0LUT'10N,

~

R66RRVRTI A)G H a,

PRO B LE M

_ - - - - _
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NOT IM BEST IUTERESTS
OF SRFETY -

|
oit.ur#ow sysTENs '

'

- PRE SSURlIE coWTRlWNEV

~ PERSONNEL HRERRO
. .V It p"

a.s ;y, -

- DIFF ICU LT 70 COWTROL
(. M R RK IIE)

.

*

I
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Mor IN SEST I M T ER E STS
'

OF SRFETY

. RERLISTic RMD SRFE
SOLU TI O N S PRE CLUDED

- VENTING
- MiXIMG SYSTEM i

W I T"H O U T BYPRSS
i

- R5coMS)NE RS W IT Hou T '
IMERTlMG

~

.

~ COU PLE W tTH ECCS
1;[':: /# P E R FORM RN C EL

!

. _ _ _
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NEW IW FORMRTIOM RL/RILRSLE

NEW TESTS OM HeBURNIM6
RND FLRMMRSILITY -

-RERLi& TIC G EO M E T RY

- RER LI STI C CO N D I TiO N S

-oVER 70 TE ST S PERFORMEt

- No DETO MRTicWS OSSERVE!

- SuRN t W6 RIJD FLA MMR84Lir
IM PROV E D BY WRTER VAfoi

- - wnniuo se runouxc ptrp s tacr

Ay NS T- LWA d6 9 P / T!b M S

.

sum ,, . . . ... . . . . . . . . . . . . . . . . . . . . . .

d
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N E'W IN FORMR T10N RVRILRSLE

FLECHT PRO GRf9 M-

,

- S HOWE D HIGHER
TE M PE R R TUR E S CONTRouR8t. )
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-

2. _5bgrty 3 Dybfy P gg.r,,Stfition Unit 1 - The Com.mit t ee completed its review of
the applicatio , by Long Island Lightir:g Company (LILCO) for authorizat ion t o
c c r s t r.:c t the Shoreham Nuclear Power Station Unit 1, a 2436 11Wt GE-FUR.

It ems dis. cussed during the review it.cluded:

a. ** St ea.n l.ine Trapec t i on - L1103 st ated they had no sigr.ificant ly

dif ferent posi t-io . than was stat ed i:1 the Duane Arnold review.

The DRL Staff and ACRS pcsitier.s were the same as noted in the E are
Arrc,1d revieu.

t. */Mai. Stean Line Isclatfor Vcive- LI:,CO stated in Amendment 10 th:.t

they rocctr.ize the main steem isolnion valve Icakage valve preble:n
and will work t.o cssure that, at the operating license stage, the
valves will eit her be t ight, be made tight, or resolved in scene cc.her

way.
.

CE does not believe the radiation source (dose) from a steam line failure
- would be sign'ficantly different for plutonium fuels than for c.? a: 1_m f. ele ,

itcm discussed with Shoreham observer present.w

Item discuised with Duane Arnold observer present."

.
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c. * Instrument Lines Through Containment - LILCO stated that they will
fatten the instrument lines to the concrete wall and under the concrete
floors of the reactor building. This will provide a degree of mechatica[~
protection.

The DRL Staf f and ACRE positions were the same as noted in the Duane
Arnold review,

d. Flood Protection - LILCO stated that they were reviewing the peak storm
surge water level and wiil protect the plant to the recalculated level.

The DRL Staff believes t e review will show a higher flood level to be
possible, but it will b celow the level for which the plant is presently
being designed. I

The Committee noted that the applicant agreed to provide flooding pro-
tection to a higher level if the calculations show this to be necessary.

~

e. Containment St ructure Rebar - LILCO agreed to provide for diagonal rein-
forcing steel until they can demonstrate that such reinforcement is not
required.

The Committee decided that the diagonal rebar should be provided unless
convincing evidence is presented to show that the rebar is not needed.

f. Primary Containment Downcomer Pipes - Several questicins were asked of
Stone & Webster as to the degree of conservatism used in analyzing the
blowdown and potential dynamic loads on the drywell vent pipes daring j
a LOCA and as to the conservatism of design in the str;ct ural restraint s j
at the bottom end of these pipes. Stone & Webster believes the slip !

flow model to be conservative even though the homogeneous flow model is
marc conservative. The applicant expressed his intent to evaluate forces
cm the drywell vent pipes and to provide conservatively designed strue-
tara1 restraints.

The DRL Staff is basically satisfied that the applicant has conservative
design values as determined by their independent calculations. |

|

The Committee's report proposed that the applicant perform additional
parametric analyses in a manner satisfactory to the regulatory staff.

g. Airport Criteria - DRL described the bases for their conclusicn

| that Shorehan does not require any special protective measures against |
'

an aircraft crash. The Staff is satisfied that the Shoreham site is r.st
significantly more vulnerable to aircraft crashes, due to the presence ;

c f an airport , than would be found at northeastern U. S. sites which are
'

considered to meet the " background" values. They believe the risk to ;

Three Mile Island is worse by a factor of 5 to 10 than it is to Shoreham |
|

ltem discussed with Duane Arnold observer present.*

1
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and this is a significant factor.

The Ccariittee concurred in the conclusion that no special protective
measures against an aircraft crash are required for the Shoreham
Plant.

,
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Meeting with the Division of Reactor Development and Technology

I t Request to Revise Ground Rules Regarding RDT Attendees at ACRS Meetines -
Mr. Shaw requested the ACRS to permit him to send "high level personnel" tu s-

ACRS reTiews of commercial LWRs as substitutes for himself and one Assistant
Director, RDT. He finds it difficult for himself or his assistant to attend
all such meetings, but he would like to obtain the " sense" of the reviews so
that he can better interpret what the ACRS means in its reports to the

Commission.

Mr. Shaw also requested that the ACRS permit him to have a reasonable number
(five) of RDT contractor personnel attend ACRS reviews of advanced reactors.
e . g . , 111FBR , HTGR .

(He intended the requests, above, to include RDT attendance at Subcommittee
meetings.)

Mr. Shaw does not ask at present to be permitted to sit in ACRS Executive er
Regulat ory Staf f sessions unless it is determined acceptable by the ACRS.

Mr. Shaw was asked whether there are better ways to communicate between the
ACRS and RDT than by having RDT representatives attend ACRS meetings as
observers, e.g., Subcommittee meetings to discuss the most current issues.
He was also asked whether he would expect written or oral reports from his
Staff members who attended ACRS meetings.

|

The Committee did not have time to make a decision on Mr. Shaw's requests.
(This has tentatively been scheduled for the ll7th ACRS mceting in January.
1970.)

Executive Session

Chai rman 's Report

Subpoena of AEC/ACRS Document s on the N. S. SAVANNAH - Dr. Hanauera.

reported tha* th; .*ui has been subpoenaed to provide documentr on the
N. S. SAVANNAH due to an ensuing lawsuit. Three categories of ACRS
documents have been identi fied: (1) documents already in the public

domain; (2) documents originated by others (e.g.. DRL) (release is up
to the originator); (3) all remaining ACRS documents. The Commiss ior
has been asked to request an exemption from subpo. na of documents ir
the last catego)y under provisions of executive pr_v1..g,

J/I. Attendance at ACRS Reviews by Applicants as " Observers" - Dr. Hanauct

reported that Shorehanfnd Duane Arnold wish to have representatives of
each attend each others reviews due to the number of common problems.

| Shoreham also requested a representative of the Power Authority of
| New York State be permitted to attend their review because Shoreham is

similar to the FitzPatrick Station. The Committee decided that observet>
from Shoreham can attend the Duane Arnold review and vice versa, but cu l y

during discussion of items common to Shoreham and Duane Arnold. The tom -
mittee's attitude was that observers f rom the Power Authority of New Yo r k

State should not be allowed for the Shoreham review.
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