: UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555 '
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DOCKETS NOS.: 50-219, 50-220, 50-237, 50-245, 50-249, 50-254, 50-259,
50-260, 50-263, 50-265, 50-271, 50-277, 50-278, 50-293,
50-296, 50-298, 50-321, 50-324, 50-325, 50-331, 50-333,
50-341, 50-354, 50-355, and 50-366.

LICENSEES: Boston Edison Company, Carolina Power & Light Company,
Commonwealth Edison Company, Detroit Edison Company,
Georgia Power Company, Iowa Electric Light & Power Com-
pany, Jersey Central Power & Light Company, Nebraska
Public Power District, Niagara Mohawk Power Corporation,
Northeast Nuclear Energy Company, Northern States Power
Company, Philadelphia Electric Company, Power Authority
of the State of New York, Public Service Electric and
Gas, Tennessee Valley Authority, Vermont Yankee Nuclear
Power Corporation
FACILITIES: Oyster Creek Nuclear Generating Station, Nine Mile Point
’ Unit No. 1, Pilgrim Unit No. 1, Dresden Units Nos. 2 and
3, Millstone Unit No. 1, Quad Cities Units Nos. 1 and 2,
Monticello, Peach Bottom Units Nos. 2 and 3, Browns Ferry
- Units Nos. 1, 2 and 3, Vermont Yankee, Hatch Units Nos. 1
and 2, Brunswick Units Nos. 1 and 2, Duane Arnold Energy
Center, Cooper, Fitzpatrick, Enrico Ferm1 Unit No. 2, and
Hope Creek Units Nos. 1 and 2.

SUBJECT: SUMMARY OF MEETING HELD ON AUGUST 8, 1977 WITH REPRESENTA-
TIVES OF - THE MARK I OWNER'S GROUP '

On August 8, 1977, a meeting was held in Bethesda, Maryland with represen-
‘tatives of the Mark I Owner's Group and the Generic Electric Company (GE).
The purpose of the meeting was to discuss the structural acceptance cri-
teria for the Mark I Containment Long Term Program. Enclosure 1 is a list
~ of the meeting attendees. Enclosure 2 is a copy of the meeting agenda.

Summar

The primary purpose of this meeting was to continue the discussions
jnitiated at a previous meeting held on June 17, 1977 related to (1) the
assignment of service levels for containment structures and supports
subjected to particular postulated load combinations and (2) the assign-
ment of basic allowable stress limits to be utilized in the analyses of
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these structures. Enclosure 3 is a preliminary table of the service
Tlevels proposed by the Mark I Owner's Group for the load combinations
under consideration. Enclosure 4 is a summary of the material presented
by the Mark I Owner's Group at this meeting.

T. Mulford, GE, provided an introduction to the meeting (1) by briefly
discussing the areas where the Mark I Owner's Group believes that they
are in agreement with the NRC staff, and (2) by identifying the areas
where the Mark I Owner's Group believes it can provide justification .
for deviations from a "traditional" interpretation of the Code for ser-
vice level assignments.

‘W. Cooper, Teledyne, indicated that the discussions would not include
piping, piping supports, or the Brunswick concrete containment, but

that these areas would be discussed at a future date. He also indicated
that possible increases in allowable stresses on the basis of the
dynamic nature of the loadings would not be discussed, but that any such
increases which can be justified will be presented at a future date.

W. Cooper discussed the Mark I Owner's proposal that Sm1 allowable stress
intensities be utilized for the LTP structural acceptance criteria rather
than Syc allowable stress intensities. (The Sy values are 11 to 21 per-
" cent higher than the Syc values.) The detailed justifications for this
proposal are presented in Enclosure 4.

With respect to the above-mentioned proposal, the NRC staff stated that
it would consider Sy, allowable stress intensities for application in

the Mark I LTP only ]f the ASME Code Committee would approve such an ,
approach for application "across-the-board". However, the staff expressed
.a concern that such a ruling by the Code Committee would most likely re-
quire a reinvestigation and subsequent revision of related requirements
for fabrication procedures and preservice and inservice inspections.

W. Cooper presented a table (Chart No. 2 of Enclosure 4) of service _
level assignments (for certain structural components) and load combina-
tions for which the Mark I Owner's believe they are in agreement with
the NRC staff's previously stated (June 17, 1977 meéting) positions.

The NRC staff stated that the general philosophy behind this table
seemed appropriate, but that the staff needs some time to consider the
matter further. The staff committed to provide comments to the Owner's
Group within two weeks.

W. Cooper proceeded to discuss areas where the Mark I Owner's Group
believes that justification for deviations from "traditional" interpre-
tations of the Code for service level assignments are available. These
areas are highlighted in Charts 3, 4 and 5 of Enclosure 4. In general,
these proposed deviations would allow local plastic deformation of
~ containment structures which provide a "channeling" function, e.g., the
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vent header between downcomer penetrations, the vent header in the pool
swell impingement region. The staff reexpressed its position that
external and internal pressure boundaries, in general, should be treated
the same since they are both classified as MC by the Code. However, the

. staff also restated its position, as expressed in the June 17, 1977

meeting, that certain deviations allowed.by the Code (e.g., local

~dynamic loads, jet impingement loads, impulsive loads) would be con-

sidered if adequately justified. With respect to deviations based on
the dynamic nature of the loadings, the NRC staff requested the Mark I
Owner's Group to discuss their programs, if any, designed to meet this
objective. The NRC staff further expressed its opinion that efforts by
the Mark I Owner's Group 1n this regard would have a higher likelihood
of success.

The NRC staff requested informat1on related to the schedule for discu$sion
on piping, pipe supports, pumps, valves, etc.; the Mark I Owner's Group ‘

- indicated that such discussions would take place in late August or early

September 1977.

In conclusion, the NRC staff recommended that the Mark I Owner's Group
submit their arguments formally with bases for any deviations from the
Code, including a description of any analytical or experimental pro-

-grams which they were conducting to support these exceptions.

ohn C. Guibert
Technical Assistant
Division of Operating Reactors

Enclosures:
As. stated
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MARK 1 CONTAINMENT PROGRAM
STRUCTURAL ACCEPTANCE CRITERIA

MEETING WITH NRC

AUGUST 8, 1977

INTRODUCTION

BACKGROUND

" DISCUSSION OF S,,; VS. S,
ALLOWABLE STRESS INTENSITIES

- DISCUSSION OF LEVEL

ASSIGNMENT AGREEMENTS
BETWEEN NRC AND UTILITIES

LUNCH

'DISCUSSION OF LEVEL
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DISCUSSION OF FUTUR
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~ ADJOURNMENT

Enclosure 2
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COOPER
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-STEINERT



MARK 1 CONTAINMENT PROGRAM -
STRUCTURAL ACCEPTANCE CRITERIA:
ACTIVITY 3.1.3

PLANT UNIQUE ANALYSIS APPLICATION GU'.I‘D_E ;

August 8, 1977 Presentation to‘NRC Concerning

COMPONENT-LOADINGS - SERVICE LEVEL ASSIGNMENTS

4 TELEDYNE ENGINEERING SERVICES
303 BEAR HILLROAD

WALTHAM, MASSACHUSETTS 02154
617-890-3350

- Enc]oéqre 4



MARK I CONTAINMENT - STRUCTURAL DESIGN CRITERIA

RURPOSE OF MEETING: | TO EXCHANGE THOUGHTS WITH NRC CONCERNING SERVICE
LEVEL ASSIGNMENTS FOR - CONTAINMENT STRUCTURES AND SUPPORTS AND THE BASIC
'ALLONABLE STRESS T0 BE USEO

.COMMENTS:

I. CHARTS DISCUSSED GO IN SECTION 5 OF PLANT UNIQUE ANALYSIS APPLICATION -
GUIDE.

2. PIPING AND PIPING SUPPORTS. AND THE BRUNSWICK CONTAINMENT WILL BE
DISCUSSED AT A LATER DATE.

3. ONLY“LOAD COMBINATIONS INVOLVING "NEW" LOADS ARE DISCUSSED. LOAD
" AND LOAD COMBINATION DEFINITION ARE NOT PART OF THE SDC EFFORT.:

4.~ THE CONTAINMENTS WERE ORIGINALLY CONSTRUCTED USING DESIGN PRESSURES
AND DESIGN TEMPERATURES WHICH ARE NOT. CHANGED AS A RESULT OF THE
* NEW LOADS.

5.  POSSIBLE INCREASES TN ALLOWABLE STRESSES AS A RESULT OF THE DYNAMIC
NATURE OF THE LOADINGS ARE NOT YET INCLUDED, ANY WHICH CAN BE
- JUSTIFIED WILL BE PRESENTED AT A LATER DATE. e '

v ALQEALQEA 4§x§i&k~a Conaonme o, -3 Ra ) o .



MARK 1 CONTAINMENT APPROACH TO STRUCTURAL DESIGN CRITERIA | —

PLANT UNIQUE ANALYSIS APPLICATION GUIDE (TES TR-2278(c)) WILL:

A. CODE CLASSIFY THE STRUCTURAL ELEMENTS

B. - REFER TO LOADS AND LOAD COMBINATIONS CONTAINED IN THE LOAD
' DEFINITION REPORT

€. REFERENCE THE CODE AND STANDARD RULES TO BE APPLIED, OR APPROVED
ALTERNATIVE CRITERIA

D.  WHEN NECESSARY, PROVIDE ANALYSIS GUIDANCE (*" A St *‘“Jbaf¥uﬁ7u*411

Ay name ‘19€~13 "éf“‘7ﬂ??¥‘0,)

IN GENERAL, THE CODE RULES DEFINED ARE:
CLASS MC VESSELS - SUMMER 1977 ADDENDA

© COMPONENT SUPPORTS - WINTER 1976 ADDENDA
WHEN COMPLETE APPLICATION OF THESE CRITERIA RESULT IN HARDSHIPS o A
OR UNUSUAL DIFFICULTIES WITHOUT A COMPENSATING INCREASE IN THE
LEVEL OF QUALITY AND SAFETY, OTHER STRUCTURAL ACCEPTANCE CRITERIA
MAY BE CONSIDERED ON A PLANT SPECIFIC BASIS AFTER NRC APPROVAL.



S : . ‘ yvuj,xb‘z
u,;' 2 . | Oﬂv‘:f_f)»“"
¥ RESTORATION OF THE ORIGINAL DESIGN MARGIN ///}’ ‘

1. DESIGN MARGIN IS A QUALITATIVE ASSESSMENT OF RISK .THAT INCLUDES
CONSIDERATION OF THE EXTENT OF KNOWLEDGE OF THE APPLIED LOADINGS,
THE EXACTNESS OF THE STRESS ANALYSIS, AND THE EXTENT TO WHICH THE
DESIGN CRITERIA ADDRESS SPECIFIC FAILURE MODES. IT IS NOT A
NUMERICAL QUANTITY TO WHICH A SPECIFIC VALUE CAN BE ASSIGNED.

2. EARLY VESSEL DESIGNS FOLLOWED A "DESIGN BY RULE" APPROACH CONSIDERING
"ONLY A STATIC DESIGN PRESSURE AND SEISMIC ACCELERATION WITH THE
STRESSES EVALUATED BY SIMPLE MEMBRANE ANALYSIS AND LIMITED TO 28
PERCENT OF THE MINIMUM TENSILE STRENGTH OR FOR BUCKLING, NOMINALLY
25 PERCENT ‘OF ‘CRITICAL LOAD.

3. LATER VESSEL DESIGNS SUPPLEMENTED THE ABOVE PROCEDURES WITH MORE
DETAILED, BUT STATIC, LOAD AND STRESS EVALUATIONS.

. SUPPORT DESIGNS FOLLOWED STRUCTURAL STEEL PRACTICES (AISC) WHICH
CONSIDERED THE SAME TYPES OF LOADS AND ANALYSIS AND LIM]TED THE
b ' STRESSES TO 60 PERCENT OF THE MINIMUM.YIELD STRESSES.

5. TES TR-2278(b) REVIEWS THE HISTORY OF THE CODE RULES IN DETAIL.

Q, St Dres e DWW&&W m&icow S
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BASIC ALLOWABLE STRESS. VALUE

RECOMMENDATION: THE BASIC ALLOWABLE STRESS VALUE USED BE THOSE NORMALLY

USED FOR SECTION III CLASS 2 VESSELS DESIGNED TO SUBARTICLE NC-3200
RATHER THAN THOSE NORMALLY USED FOR CLASS MC VESSELS. '

NUMERICAL EXAMPLE: USING THE VARIOUS GRADES OF SA-516 AS A TYPICAL.

VESSEL MATERIAL:

GRADE: 60 65 70
VALUE OF: Sue S Suc S Sue Su1
100F 16.5 20.0 17.8 21.7 19.3 . 23.3
200F 16.5 19.5° 17.8 21.3 19.3 ©23.1
300F 16.5 18.9 17.8 -20.7 19.3 22.5
400F 16.5 18.3 17.8 20.0 19.3 21.7
THE,le VALUES ARE 11 TO 21 PERCENT HIGHER THAN THE Sy VALUES.
‘NOTES:
1. SA-36, IF APPLICABLE, DOES NOT HAVE Sy, VALUES, SO THE S,

c VALUE

WOULD BE USED.

2. - FOR LEVEL C SERVICE LIMITS THERE WOULD BE NO EFFECTIVE CHANGE SINCE
Sy IS LARGER THAN 1.2 SMl OR 1.2 SMC FOR THE MATERIALS OF INTEREST.

L q Q4B QT
‘IM\‘M)OMQ\){{A&% CW\@W—D\QQ_« Lo \ereR

(3200 caves whak Wind) o esmela
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JUSTIFICATION FOR RECOMMENDED ALLOWABLES

1.

(2.

._.CLASS 2: RULES ARE ACCEPTED FOR COMPONENTS WHICH FUNCTION IN
-PARALLEL WITH THE CONTAINMENT SYSTEM, INCLUDING (R.G. 1.26):

A.  EMERGENCY CORE COOLING SYSTEMS

B. POST-ACCIDENT CONTAINMENT HEAT.REMOVAL SYSTEMS
. - - sqshoma hewe
C. POST-ACCIDENT FISSION PRODUCT REMOVAL SYSTEMS N ﬁ:; é

D. REACTOR SHUTDOWN SYSTEMS

E. RESIDUAL HEAT REMOVAL SYSTEMS

MATERIALS: ALL MATERIALS PERMITTED FOR CLASS MC VESSELS ARE

PERMITTED FOR NC-3200 VESSELS.  ( secagk ‘V SA-30)

DESIGN: NEXT SHEET

FABRICATION: - SINCE 1963, CLASS MC WELD JOINT DESIGNS FOR ALL
. CATEGORIES HAVE BEEN AS RESTRICTIVE AS FOR NC-3200 VESSELS.

EXAMINATION: THERE ARE NO SIGNIFICANT DIFFERENCES BETWEEN CLASS
MC AND NC-3200 VESSELS FOR MATERIALS LESS THAN 2-1/2 INCHES THICK.

. - TESTING: ' THE TEST PRESSURE FOR CLASS MC VESSELS IS HIGHER THAN

THAT REQUIRED FOR NC-3200 VESSELS. (\35% nwo. 125%) -

@ \,AN.\ wstd W\Cf .



DESIGN JUSTIFICATION FOR RECOMMENDED ALLOWABLES

1.  SUMMER 1977 ADDENDA DESIGN AND ANALYSIS REQUIREMENTS FOR CLASS
MC VESSELS ARE THE SAME AS THOSE REQUIRED FOR NC-3200 VESSELS EXCEPT
FOR THE BASIC ALLOWABLE STRESS VALUE. THAT IS, A "DESIGN BY ANALYSIS"
APPROACH IS USED. ' ' :

2.  "DESIGN BY ANALYSIS" REQUIRES DETAILED LOAD DEFINITION AND STRESS
~ ANALYSIS AND COMPARISON OF THE CALCULATED STRESS INTENSITIES WITH
'DESIGN CRITIERA RELATED TO IMPORTANT FAILURE MODES, INCLUDING FATIGUE.

3. EXCEPT FOR CLASS MC VESSELS, WHERE CONSIDERATION HAS.NOT YET BEEN
GIVEN, THE CODE APPLIES A NOMINAL FACTOR OF SAFETY OF THREE ON
THE MINIMUM TENSILE STRENGTH WITH THE "DESIGN BY ANALYSIS" APPROACH
AND A NOMINAL FACTOR OF FOUR WITH THE "DESIGN BY RULE" APPROACH.

CONCLUSION

AS IS DEMONSTRATED BY THE ACCEPTANCE QF THE "DESIGN BY ANALYSIS" APPROACH
AS AN ALTERNATIVE TO THE "DESIGN BY RULE" APPROACH FOR SECTION III,

CLASS 2 AND SECTION VIII VESSELS, BOTH APPROACHES (WHEN COUPLED WITH THEIR
RZSPECTIVE RULES FOR MATERIALS, FABRICATION, EXAMINATION AND TESTING)

ARE CONSIDERED TO RESULT IN EQUIVALENT DESIGN MARGINS.
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IMPLEMENTATION OF THIS RECOMMENDATION

- Revise Table NE-3221-1 as Shown:

TABLE NE-3221-1 - SUMMARY OF SYRESS INTENSITY LIMITS
, SUMHER 1977 ADDENDA

(G)8L22-¥L

LEVEL O SERYICE

LEVEL D SERVICE

1. N/A « No evatuation required. o
2. Linits fdentifled by () indicates & choice of the larger of two limits.

3. Evaluation not required for Level € Service.

4. S;.1s 65% of the general primary membrane allowable permitied. In the application of
the rules of Appendix F, S.4, 1f applicable, shall be a5 .specified in Table 1-1,0.-

5. If SA-36 material is used, Sy value's"from‘ Table 1-1.10 shall be used.

LOADING LEVEL LEVEL € SERVICE STRESS LEVEL D SERVICE
CORDITION A STRESS INTENSITY INTENSITY LIMIT WIICRE THE | STRESS INTENSITY STRESS INTCASITY
. DESIGN SERVICE LINIT AND LLVEL C - STRUCTURE IS INTCGRAL LIAIT WIERE THE CLIMIT WICRE THE
STRESS STRESS SERVICE STRESS AND CONTINUOUS AND STRUCTURE 1§ STRUCTURE 1S
INTENSITY INTENSITY LIMIT WHERE THE LEVEL O SERVICE STRESS INTEGRAL & CONT. IKTEGRAL AND
LINIT LINIT STRUCTURE 1S KOT LIMIT WHERE THE (ELASTIC ANALYSIS) CONTINUOUS
INTEGOAL AND CONTINIDUS SIRUCTURE 1S NOT ‘ : (1uTiAsTIC
INTEGRAL AND CONTINUOUS AUALYSTS)
AND AT PARTIAL (4) (4)
SYMBOL (5) (5) PEHETRATION WELOS (5)
. * .
L Pa 10, 1.0 Sml- 1.0 Sml 11% SSml or S S
. v y
L2 P 158 : : ‘ : or * 1.5 s
L e 1.5 Sml' . 1‘.5 'Sml 1‘..§ Ssml or f £
: : ¥
13 P, +P 1.5 ) ) ' . Tk 1.6, 3
RS e 1.5 Sml 1.5 Sml ‘ 1] g S.Sm1 or f f
L %y )
L4 P+ P+ 0 wa 1 3.0 5 205,13 wa ) wa (1 wa
p Pyt QeF | wall) 5, 5, ) wa 01 wa 10 wa ()
ROTES:

s}l
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General and

Internal VYent Pipe
Attachment Welds

At Penetrations
(e.g., Header) '
Pool Swell
Impingement Region

Vent Header

General and -5
Attachment Welds .

At Penetrations -6 1
(e.g., Downcomers) |

Pool Swell o7
Impingement Region

Internal Structures
Submerged 11

Non-Submerged
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Torus Shell

(General, Ring

Girder, at Supports 4
and Penetrations),

External Vent Pipe,

Bellows, Drywell

(at Vent), Attach- ’
ment Welds, Torus

Supports, Seismic
Restraints

Downcomers
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Attachment ¥Welds

Pool Swell :

Impingement Region ' _
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e



 COMPONENT - LOADINGS - SERVICE LEVEL ASSIGNMENTS -

(Spd) bor [T64) (seerzes +sev) i (564>

EVENT COMBINATIONS SRV | Smv SBA f1BA | sBA | 1BA sBA j1BA | sBaA, IBA,

_ + + + + + SRY, SRY,

EQ Eg. . | €0 SRV |sRv | E EQ

Type of Earthquake 0 S 0 ]S 0 S 0 ) 0
COMBINATION NUMBER - 1 {2 13 a4 |5 |6 |7 ]8 1112 13114
LOADS _ _
Norma) N X X X X X X X X X X | X X
(D+L+T +R) ‘
Earthquake EQ ' X X X X X X xXix1x
SRV Discharge SRVH X X X X X X X
LOCA Thermal T, ITxl1xix{x]x x x| x| x
LOCA Reactions Ry x| x| x fx x{x i xlxx g x{xtx]x})x}x
LOCA Quasi-Static Pa x | x| x| x| x x P x !l x P x]IxExi x| x{ x| x}x
Pressure

LOCA Pool Swell PPS 1 X X 'x : ,

LOCA Condensation Pes - : 8 . X Y x b
Oscillation v o |
LOCA Chugging P - x| xf x P x | x] xf x]x}x]xfx|x i 1 x | x| x|
o3 S : Sin s varona 3% (Lot Bz
- ez V\“ﬁi{“ \ 9-\ Ms (W TN ]
Kl ' wnd (Lo®)

) WX oo ] , . . . \ w
WS 4 h) 8 : C CW\‘ M&M 4- ("""‘)i"" ! (" \ o s_‘

LT O L

(ot D



THE FOLLOWING CHARTS CONTAIN THE COMPONENT-LOADINGS - SERVICE LEVEL ASSIGNMENTS,
EXCEPT FOR PIPING. ALL CONTAIN THE SAME INFORMATION WITH RESPECT TO .
EVENT COMBINATIONS, COMBINATION NUMBERS AND LOADS. THE REMAINDER OF

" EACH CHART MAY BE DESCRIBED' AS FOLLOWS: ' - 4

CHART - ~ CONTENT
1  COMPLETE C &
2 - CONSISTENT WITH PREVIOUS NRC
COMMENT '

MAY DEVIATE FROM PREVIOUS
NRC COMMENT

DEVIATION BECAUSE OF POOL
SWELL CONCERNS

DEVIATION BECAUSE OF CHUGGING
CONCERNS

6 SUMMARY CONCERNING POOL SWELL
7 o SUMMARY CONCERNING CHUGGING

8 | - SUMMARY CONCERNING SRV
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COMPONENT

- LOADINGS - SERVICE LEVEL ‘uggu_s

EVENT COMBINATIONS

4 SRY

SBA 1BA
+ +

EQ £Q

SBA | 1BA!

SBA, 1BA,
SRY, SRY,
SRY £Q £Q

]
SBA | IBA
+ | e

SRY

Type o!_—E;rthquake '

o]s]ols

-

o!sio0 S

COMBINATION NUMBER

10 11f 12| 13| 14| 15

LOADS

Normal

(OsL+T +R)

. °
Earthquake

SRV Discharge
LOCA Thermal
LOCA Reactions

LOCA Quasi-Static
Pressure

LOCA Pool Swell

LOCA Condensation
Oscillation

LOCA Chhgging

> > > x>
> > n >
I I I ><.><
> > x>
;'x >x
> 2 >

Y

. structurAL-£(EMENT

ROW

External Class MC

Torus Shell
(General, Ring
Girder, at Supports
and Penetrations),
External Vent Pipe,
Bellows, Orywell
(at vent), Attach-
ment Welds, Torus
Supports, Seismic
Restraints

Internal Vent Pipe
General and
Attachment Welds

At Penetrations
(e.g., Header)

Pool Swell
Impingement Region

NA N/A N/A

Vent Header
General and
Attachment Welds

At Penetrations
(e.g., Downcomers)

Pool Swell
Impingement Region

N/A N/A N/A NJA N/AC H/A

Downcomers
General and
Attachment Welds

Pool Swell
Imp ingement Region

A A 8 C 8 C

H/A N/A N/A N/A N/A W/A

Internal Supports

10

fnternal Structures

Submerged

Non-Submerged

1
12

I 8 c
N/A N/A H/A

A A c 0 ¢ 0
N/A N/A N/A N/A K/A R/A

c c D E 0 E
N/A N/A N/R N/A N/A N/ﬁ
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COMPONENT - LOADINGS - SERVICE LEVEL ASS.NTS

- YIPe) .
£ye CONSISTENT WITH PREVIOUS NRC COMMENTS
EVENT_COMBINATIONS SRV SRY SBA 1BA  SBA 18BA  |sSBA IBA  SBA, 18R, 0BA DBA + EQ
—————= + + + + + SRY, SRV, Ps Co, P co, CH
£Q £Q €Q . |SRY Y EQ EQ CH :
Type of tarthquake . 0 S 0 5 0_, S 0 S 0 S 0 'S 0 S
COMBINATION NUMBER 1 2 34 5 6 7 8 9110 11 12 13 1 15(16 17 18 19 20 2 !
LOADS A = S 4 S ‘
Norma) Mlxoxo o x e xoxox X XX X X XX X [X_ X x & x ‘x ]
(DeL+T +R) —_— .
Earthquake €Q XX ¥ ox o ox xlx x x x ¥ x|x X X x x -x '
SAY Discharge av| x x x X X X X x. X .
LOCA Thermal nwl XXX X x xfxox ox x %X {x x x x x°x
LOCA Reactions R, XXXt xcx,adx X % x o x [X ox.x x x x
LOCA Quasi-Static Pa Co dxooxo X x x Uxbx XPx X% ox {x ox x .x X x
. Pressure : Co . I oo . B B
LOCA Pool Swel Pps : , o R T B X XX
LOCA Condensation Peo . 1 . T . e ' : X X . X
Oscillation ' ) . o . . : .
LOCA Chugging Pey Xoox x XX xyxcixoxox oy x x . X x| \

_ STRUCTURAL - ELEMENT RO

External Class MC

Torus Shell
{General, Ring
Girder, at Supports )
and Penetrations), : :

Externa) Vent Pipe, . 1 A B (o A A B C 8 C Al A .B. € B
Bellows, Drywell o . . . :

{at Vent), Attach-
ment Welds, Torus
Supports, Seismic
Restraints

Internal Vent Pipe :
General and 2 A B C A A B [« 8 Cl| A A B c B
Attachment Welds . ' .

At Penetrations
(e.g., Header)

‘Vent Header - .- : ) o
General .and 5] A B CJ]A ‘A B € B -C|lA A B 'C 8"
Attactment Welds ' ’ : .

At Penetrations 6 A g8 :C
(e.g., Downcomers)

Downcomers

General and 8|{A B cC|[A A B.C B8 -C{A A B ¢ B
Attachment Welds :

Internal Supports 10(A B8 C|A A B € B C|{A A B ¢ B

A3
¢c{e 8)s ¢ &

Internal Structures : ) .
Submerged 1 A B c A A c D c o0} ¢C 4 0 € [} £ E E [ E €

32 LN/A N/A WAL N/A N/ATN/A WA MK W/ALN/A NZACK/R MM ON/A NATD D L E E €

Non- Submer ged
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COMPONENT - LOADINGS - SERVICE LEVEL ASSIGRMENTS

MAY OEVIATE FROM PREVIOUS NRC COMMENTS

Impingement Region

'EVENT  COMBINATIONS SRV SRV SBA I8A  SBA IBA SBA IBA  SBa, 1BA, D8A.  DBA + EQ
o . + o o + SRV, SRV, PS' CO, " PS . (O, CH
L € EQ £Q SRV SRV € EQ CH .

- Type of Earthquake 0 s .0 : 0 S 0 s 0 S 0 S
COMBINATION NUMBER 1 4 5 6 71 8 100 11 12 13 141516 17 18 19 2 2
¥ .

LOADS .

Normal N | ox X X x x x X X x x x x|x x x x x «x
(D+L+T_ +R) ’ '

', [+ [+ . . ,

Earthquake EQ XX X X x x x x!x x x x x «x
SRY Discharge sv| x X X x x x x

LOCA Thermal Ta X X X x X X X x x x X|x x x x x x
LOCA Reactions Ry X X X x X X X x X x x{x x x x x x
LOCA Quasi-Static Pa X X x. x x X x x x x x|x x x x x x
Pressure .

LOCA Pool Swell PPS X X X

LOCA Condensation PCO X X X
Oscillation.

LOCA Chugging Pey X X X x x X X X x x x X X X
STRUCTURAL-ELEMENT | Row

Internal Vent Pipe

At Penetrations 3 [N ¢
(e.g., Header) @

Pool Swell 4 0 D 1] 0 D D
Impingement Region

Vent Header

At Penetrations 6 c ) c o0 ¢ cC ¢ ¢ o ¢ Djc € ¢ b o
(e.g., Downcomers) P . R

"Poo) Swell . 7 Db D D D D D
Impingement Region
Downcomers .
Geheral and 8 c/—0 c c 0o
Attachment Welds H
Pool Swell 9 P 0 0 b D D




COMPONENT - LOADINGS - SERVICE LEVEL ASSIGNMENTS

DEVIATION BECAUSE OF POOL SWELL CONCERN -

*l

Impingement Region

EVENT COMBIﬁATlONS SRY SRY SBA 1BA SBA 1BA SBA 1BA SBA, 184, DBR _ 0BA + EQ
—— N + + + 4+ SV, SRY, | PS €0, PSTT " 7CO, CH
£Q (2] EQ SRV_ SRY EQ EQ CH

Type of Earthquake 0 0o’ 0 0 S o0 S 6 s 0 s
COMBINATION NUMBER 1 2 4 5 6 8 100 11 12 13 14 15/1% 17 18 19 20 21
LOADS

Normal N X X X X X X X X X X X X X 4 X X X X
(D+L+T_+R)

o 0

Earthquake EQ X X X X X X X X X X X X X X X
SRV Discharge | SV | x X X X X x x X

LOCA Thermal T, X x X X X X X X X Xfx X X X X X
_ LOCA Reactions Ra X X X X X X I X X X X X X X X X
LOCA Quasi-Static 'PA X X X X X X X X X X X X X X X X
Pressure o

LOCA Pool Swell PPS X X X

LOCA Condensation PCO X X X
Oscillation - )

LOCA Chugging Pen X XX X X X X X x x X X
STRUCTURAL -ELEMENT ROW

Internal Vent Pipe

At Penetrations 3 c ¢ ¢ c
{e.q., Headar) )

Pool Swell 4 o DD DO O D
Impingement Region

Vent Header .

At Penetrations 6 - C c

(e.g., Downcomers)

Pool Swell 7 D )] D D 0 0
Impingement Region .
Downcomers

General and -8 [ [

Attachment Welds "

‘Pool Swell ] -9 O 0 © 0 D




COMPONENT - LOADINGS - SERVICE LEVEL ASSIGNMENTS

DEVIATION BECAUSE OF CHUGGING COMCERN

EVENT COMBINATIONS SRV SRV SBA IBA  SBA IBA |SBA I8A  SBA, 1BA, DBA
+ + + + + SRY, SRV, PS CO, PS €0, CH
£Q €Q £Q SRY SRY £Q ST

Type of Earthquake 0 0 0 0o s 0 s 0 S 0 S
COMBINATION NUMBER 12 4 5 6 8 10 11 12 13 14 15|16 17 18 19 20 21
LOADS
" Normal Nl ox X . X X X X X X X x-x|x x x x x x
{D+L+T +R) .
Earthquake EQ X X X X X X X X XX X X x X x
SRV Discharge SRV X X X X X X x x

LOCA Thermal _ T, X X X X X X X X x x|x x x x x -x
LOCA Reactions Ry X X X X X X x.x x xlx x x x x x
LOCA Quasi-Static Pa X X X X X X X X x x|x x x x x x
Pressure :
" LOCA Pool Swell Pps X X X

LdCA Condensation PCO ' X X X
Oscillation

LOCA Chugging Pen X X X X X X X X x x X X X
STRUCTURAL-ELEMENT | ROW|

Vent Header

At Penetrations 6 c ¢ ¢ c cC ¢ ¢ o . C D c D O
(e.g., Downcomers) . ,

Downcomers

General and c 0

Attachment Helds_




COMPONENT - LOADINGS - SERVICE LEVEL ASSIGNMENTS
SUMMARY CONCERNING POOL SWELL

EVENT_COMBINATIONS T smy ss:v SBA IBA  SBA 18A S8A 1BA  SBA, “1BA, | 0BA 0BA + £Q
e ) - e . RS SRY SRV, PS ¢O, PS co

@ @ € RY Ry e 6w o - o
Type of Earthquake o s o s o0 s 0 s o s 6 S o
COMBINATION NUMBER 1 2 3 4 5 6 7 8 9 10 11 122 13 14 15|16 17 18 ‘19 20

| STRUCTURAL-ELEMENT  RON

! TENT W]TH NRC NT
Extarna) Clasy MC ' -

Torus Shel)
(Genersl, Ring
Girder, at Supports
and Penetrations),
External vent Pipe, 1 : - 8 8 ¢
Bellows, .Orywell ' '

{at vVent), Attach-
ment Welds, Torus
Supports, Seismic

Restraints
. .
internal Vent Pipe “ St . . : :
General and 2 ' . _ . <(EC\\
Attachment Welds ) ) J S
* .

At Penetrations 3
(e.9., Header)

1 c
Vent Header : ’ ' : P7
enera) and 5 : } . KJW
. " ‘ l . ‘ M c
/

Attachment Welds
At Penetrations 6

(e.g., Downcomers)

Oowngomery
General end 8
Attechment Welds

Internal Supports 10 R : . . < 8 ' ¢

Internal Structures- ‘-.5."
Submerged n s . £, E E
Non-Submerged 12 . . K . : D € E

Interng] Vent Pipe )
At Panetrations 3 : g T1e [ N
(e.9., Header) . ' : ) . (

Vent Header ) ) ; | . (
At Penetrations 6 ' . . ¢ & '
(e.g., Downcomers) o . . P N— : '

Downcomers o A ‘ |~ : i
General and 8 c c ;
Attachment Welds ‘ ) . !

APPLY LEVEL D WHERE.NRC HAS B 0R C.

Internal Vent Pipe

Vent Hesder
!
Downcomers . f" - » » . N
Poo) Swel) 4,7,9 ‘ ) ' . 00 0 0 0 O
. v . . . ’ )
-



SOMPONENT - LoADINGS - senvice Leve asglillents

SUMMARY CONCERNING CHUGGING .

EVENT COMBINATIONS

Type of Earthquake

SRV

SBA 18A SBA 18A
* ..
€q €Q

SBA 1BA  SBA, 184,

. * SRV,
SRY SRV €qQ

0 s o0 s

08A

[ 43

o,
(=}

08A + EQ

PS

Co. C"

COMBINATION NUMBER -

10 11 "12 13 14 1§

16

17

18

19

20 21

STRUCTURAL -ELEMENT

ROW

External Class MC

Torus Shell
(General, Ring
Girder, at Supports
and Penetrations),
External Vent Pipe,
Bellows, Drywell
(at Vent), Attach-
ment Welds, Torus
Supports, Seismic
Restraints

CONSISTENT WITH NRC COMMENTS

Internal Vent Pipe
General and
Attachment Welds

At Penetrations
(e.g., Header)

VYent Header

General and
Attachment Welds

Downcomers

General and
Attachment Welds

Internal Suggg}ts

10

Internal Structures
_ Submerged

Non-Submerged

11
12

A A C D € D
A NA_B/A WA WA N/A

cC ¢t 0o € 0 €
N/A WA N/A WA N/AN/A

S 3

E €

Internal Vent Pipe

At Penetrations
(e.g., Header)

APPLY_LEVEL C WHERE NRC HAS A OR 8

Vent Header

At Penetrations
(e.g., Downcomers)

Downcomers

General and
Attachment Welds

Vent Header

At Penetrations
(e.g., Downcomers)

APPLY LEVEL D WHERE NRC HAS B OR G-

D: ™~ D

D 0

Downcomers

General and
Attachment Welds




COMPONENT - LOADINGS - SERVICE LEVEL ASSIGNMENTS
SUMMARY CONCERNING SRV

EVENT_COMBINATIONS 'SRV SRV lsBA 1BA  SBA  IBA [ SBA 1BA @A,  1sA, | DsA DBA + £Q

+ . % % e .+ Ry, v, |ps co, PS - 0, M
: B0 - - m. TR [svsy R o .
Type of Earthquake 0 s 0 s 0 - 06 s. 0 s ' 0 s 0 S
COMBINATION NUMBER 1 2 3|4 5 6 7 8 9|10 1 12 13 18 15016 17 18 1920 2

STRUCTURAL-ELEMENT | Row |

CONSISTENT -WITH NRC COMMENTS
External Class MC ‘ o

Torus Shell
(General, Ring
Girder, at Supports
and Penetrations), . : . :
External Vent Pipe, 1 A 8 c S ) o 1 A A B C B C
Bellows, Drywell : i - - .
(at vent), Attach-
ment Welds, Torus
Supports, Seismic
‘Restraints

Internal Vent Pipe

General and 2la 8 ¢ R 1A oA Bc B ¢
Attachment Welds b B B . '
At Penetrations 3 A B c : : ) A A B c B c

(e.g., Header)

Vent Header

General and sia 8 ¢ ' ‘l.A"A B ¢ B ¢
Attachment Welds o ) - - = :
At Penetrations ' - 6 A B - C e o} . ‘ B

(e.g., Downcomers)

Downcomers

General and 8| A B ¢ A A B ¢ 8 ¢
Attachment Welds

Internal Supports 10 A 8 ¢ _ A A 8 ¢ B c
Internal Structures

Submerged 11 A B o c c .0 E D E
. Non-Submerged ! “ 12 |N/A N/A N/A ' N/A . N/A N/A N/A N/A N/A

APPLY LEVEL C WHERE NRC HAS A OR B

Vent tHeader

At Penetrations 6 _ C ¢ ¢ c
(e.g., Downcomers)

APPLY LEVEL -D_WHERE. NRC HAS C

Vent Header _ _
At Penetrations 6 . : _ .0 ]




ADDITIONAL FATIGUE EVALUATION

* NORMALLY, EVALUATION OF SECONDARY AND FATIGUE STRESSES IN CLASS MC VESSELS
IS NOT REQUIRED WHEN LEVEL C SERVICE LIMITS ARE PERMITTED.

FOR THE MARK I CONTAINMENTS, SECONDARY AND FATIGUE STRESS EVALUATION

WILL BE REQUIRED FOR ALL CASES WHERE PREVIOUS NRC COMMENTS WOULD INDICATE
A LEVEL A OR B. ASSIGNMENT AND LEVEL C HAS BEEN USED, EXCEPT FOR POOL
SWELL LOADING. |

THIS ADDITIONAL REQUIREMENT WILL BE APPLIED TO:

ROW. - COLUMNS

17, 20 |
. 4-6, 8, 10-12, 14
8 17, 20

ALSO, A NOTE TO THIS EFFECT WILL BE ADDED ON FIGURE NE-3221-1.

2
%, COMMINT AT RICRWTE. -



PROBABLE LIMITING STRESS LEVEL

THE NEXT, AND LAST CHART INDICATES A PRESENT ESTIMATE AS TO WHICH OF
THE VARIOUS LEVELS WILL BE LIMITING FOR EACH STRUCTURAL ELEMENT.

OF THE 13 LIMITING CONDITIONS IDENTIFIED, NINE APPLY LEVELS'CONSISTENT
WITH PREVIOUS NRC COMMENTS. THE REMAINING FOUR APPLY LIMITS NHICH MAY
BE INCONSISTENT WITH PREVIOUS NRC COMMENTS

ONE OF THESE POSSIBLE DEVIATIONS IS AT THE DOWNCOMER PENETRATION IN
THZ VENT HEADER WHEN SUBJECTED TO IBA + SRV + OBE, WHERE LEVEL C IS
PERMITTED.

THZ REMAINING THREE POSSIBLE DEVIATIONS OCCUR AT THE POOL SWELL IMPINGEMENT
REGION OF THE VENT HEADER, THE DOWNCOMERS AND THE INTERNAL VENT, WHERE
LEVEL D IS PERMITTED. AT THE PRESENT ONLY THE FIRST OF THESE IS FELT
TO 3E OF SIGNIFICANCE. ' - '

THEREFORE, THE PRESENT JUDGEMENT IS THAT ONLY TWO LIMITING REGIONS WILL
HAVE LIMITS WHICH MAY DEVIATE FROM PREVIOUS NRC COMMENTS.



COMPONENT - LOADINGS - SERVICE LEVEL AS\”!NHENYS

PROBABLY

LIMITING

EVENT COMBINATIONS

l

SBA | SBA 184

. .
€Q EQ

18A

t [
SBA ; 18A,  SBA,
LR 4 SRV,

SRY * SRV €0

18A,
SRY,
€Q

€0, CH

Typ; Bluwi_n;thquake

ols]o]s

Yo stiots

COMBINATION NUMBER

111 12 13| 14} 15

|
!
!

16 .

17

18

20

a

" LoADS

Normal N
(0+ L 0Y°vﬂo)

Earthquake

SRV Discharge
LOCA Thermal TA
LOCA Reactions Ry

LOCA Quasi-Static PA
Pressure

LOCA Pool Swell Pps

LOCA Condensation PCO
Oscillation-

LOCA C'{ugghg PeH

.
>  m >
>
=
>
»

STRUCTURAL-ELEMENT | ROW

External Class MC

Torus Shell
(General, Ring
Girder, at Supports
* and Penetrations),
External Vent Pipe, 1
8ellows, Orywell
(at Vent), Attach-
ment Welds, Torus
Supports, Seismic
Restraints

Internal Vent Pipe

General and 2
Attachment Welds

At Penetrations 3
(e.9., Meader)

Pool Swell 4
Impingement Region

Vent Header
General and H
Attachment Welds

At Penetrations 6
(e.g., Downcomers)

Pool Swell 7
Impingement Region

N/A N/A N/A

N/R N/A N/A N/A N/A N/A

Downcomers

General and 8
Attachment Weids

Poc) Swell 9
Iepingement Region

N/A N/A N/A

c @ ¢

N/A N/A N/A N/A N/A NJA

Internal Supports 10

lnternil Structures
Submerged 11

Hon-Submerged 12

A B c
N/A N/A R/A

A A c 0 ¢ 0
N/A N/A N/A N/A N/A N/A

C@OE'DE

N/A N/A WA N/A N/A N/A

swete O =

IoubLl

S =
Q=

CONSBTENT w( {aeJwous ORC  cormmensTS

DVDEJiATOLE Elort.

“ " "

Two MOST CLowABUL CoNcerD  peafS (o,Tm

o) -
Q;i)u.& (oA ?
©eot o)




COMPONENT - LOADINGS - SERVICE LEVEL ASSIUNMENTS

. ' : ‘
EVENT COMBINAT IONS vrsnv sea{18A| seA | 1BA [sa|1Ba’ sea, 18a, | Dea i DpEA »EQ
. . . + { ¢ 1 SV, SRY, ps | col TP o, CH
7 €q € £ sy IsRvi  €Q £€Q H
[ Type of Earthquake 0o s ols|ols 1 : 0 sto]s | 0]s |0 s
' , f 1o i
COMBINATION NUMBER 12zt alals)ie]rla]o]ro HJ 12) 13 14| 15| 16 "l 18} 19| 20 |21

LoAos

Normal
| (LT oR)

(IO NI SIS S

Earthquake EQ X X

SRY Discharge SRY | X X X
LOCA Thermal 1’A

> x>

LOCA Reactions R

»

>
e
‘,;.

»

> - o |

A :
LOCA Quasi-Static Pa |- .
Pressure
LO?A FoAc‘»ll. Swell PPS

SRS U SN I SN S

LOCA Condensation Peo 1 1 ! ! X
Oscillation L

LOCA Chugging Pen xix b x b x e b oxdoxiox, o xiox

STRUCTURAL - ELEMENT

2

External Class MC

Torus Shell
{General, Ring .
Girder, at Supports . :
and Penetrations).
External Verit Pipe, 1 A 8 c A A 8 c Bi. C A A 8 c| B [ 8
Bellows, Orywell : .
{at Vent), Attach- '
went Melds, Torus
Supports, Seismic
Restraints

Internal Vent Pipe
General and 2 A B !-C A A 8 C 8 4 A A 8! ¢ 8 c B
Attachzment Welds L_ - - . .
" . IR . RN SR JUp SN S 1 ke e
!

At Penetrations 3 A 8l c{a A 8 c 8 [ A A B [+ 8 c c

le.g., Header) | | | bl A
Pool Swell 4 | /A1 N/A] N/A JM/ZA| W/A[ N/A| N/AT NZAL R/A [ N/AG N/A N/A{ N/Ay R/AL N/A L O
lepingement Region :

Vev'nt Header ) . H
General and S A 8 c A A [] [+ 8 c A A B c 8 [ 8 8: 8
' _Attachment Welds .

At Penetrations 6 A B ¢ [ 4 c 0 0 c c: 0 4 1 c c: C
(e.g., Downcomers) : |

B

Pool Swell 7 Uwzal wal wis [nra) wral wnf won] ) wza [wra] wsal wal msai wal wa [ o | 0
Impingement Region . . :

Downcomers

General and 8 A 8 C A A 8 c 8 c A A 8
- Attachment Welds

S SRS S

'M‘_V-—“‘_" g s
Pool Swell 9 | N/A| m/A| NzA {m/A| m/A] M/ZAL N/AL /AL WA [NZA| N/A[ R/AD W/A) N/AL N/A | O D§ 0
{mpingement Region H

!
{ .
Internal Supports 10 A B C A A B 4 8 C R A 8 c 8 c [ B 8 4 8 . C

" Internal Structures .
Submerged 1] al sj c|ajAalclo]c|]ojc| cjo|] €| o] €E]E|E] E; E

mim
A
m - m

Non - Submerged 12 | w/A| N7a] w7 [ N/A) WAL WZAT N/A] NZAL NJA YMZAL W/AL N/AL M/A N/AL N/A LD 0 € 3

-if‘/-\hal.j_g,j of Secondary (NE- 3221.4) awd 4—‘“.4-.-",3 (NE-321).5)
Stresses rs requived.. .



EVENT COMBINATIONS :ENORMAL + INORMAL + SRV +EQ NORMAL + [NORMAL + [NORMAL + INORMAL +|NORMAL + SBA + N%RMAL + 1BA + NORMAL + DBA |NORMAL ¢ DBA t EQ !
| SBA + EQJIBA + EQ [SBA + SRV|IBA + SRV|SRV + £Q SRV +EQ AARK 1 COMTAINPENT PROGRA ‘
SRV SRV, ™ SRV SRV SRV SRV POOL  |coND  CHUGGING I
s v ASY ALL Al o8 lsrv ISRV Isav ISRV ASY ADS ASY ADS LioonokruG | SWELL  JOSCIL . STRUCTUMAL ACCEFTAICE :
ASYl ALt SBA|1BA|0BE | SSE [0BE | SSE [Mas v Ans | asy|a0s| SweLLoSCUl CRITERIA :
LOADS BE | SSE|OBE|SSE OBE |SSE [OBE|SSE |OBE|SSE {OBE | SSE osE |SSE [0BE [SSE [0BE|SSE |
| ~LAD REVISION 8, JUE 13, 1977 :
wad, incuming wpsostaric | p B | ose | | e e f e L | e | | e | Joe f e D | b e [ o [ e | el w % | % [ % | % [ %] ® -
LIVE L L FEEIENEEEIENENE] € 3 % | % € 3 * | X | % Hﬂm%”:},‘;'s
o To ¥ ¥ % 1'% [ [ % ¢ 3 c £ 3 3 H
0 A00A Ia £ < 3 COMPONEXT - LDADINES -
Ro ¥ L% 1% [ % | % L% ES SERVICE LIMIT
Fa g 3 * |3 3 3 3 % :
£ * ¥ * * % X * *x £ :
| I 3 % ¥ . SERVLCE LIALTS :
Rl ¥ X X X | % ¥ | % - : !
s X * T LETTER SY'ROLS: ;
A v AT ETm * X% - A, SERVICE LINIT A - MO EVALUATION i
RS LS TATIC IR PFSSUPY e - - LEEAR AR NE. MR W] REQUIED. |
TR o P ¥ | * [ * I % X i
| TR P X *T% T3 > = 3. SOVICE LINT B
L ixaen a6 sous(meprsin srs fx) " I €. SERVICE LIMIT C.
A Pow 3 [ % | ® [ % [ ® [ % [ * [ ¥ [ % [ ¥ | ® [ % | ® [ % | % [ ¥ |X]|* ¥ 1% D. SERVICE LIAIT D.
g Peo x* ¥* 1% - €. STRESSES PAY EXCEED SERVICE LIMIT
IF THEY DO, FAIURE RIST BE "
ASSUMED AXD ABSENCE OF DAMGED | |
B T0 OTHER STRICTURAL ELEENTS h
LOAD COMBINATION Numsex:§ 1 | 2 [ S 1415 TiB 8 tolnjelsiia|stig]|i7 TB_J 19 o |22 123128125126 | 27128 2910 32 1 3% i
‘ i c F. [N ADDITION T0 THE STATED LINIT,
o c | sl 28 {29128 |29 125 |25 125 |25 |28} 29 2T$ 29120129 28 f2s |l B |o512s1B|closlag zver 9 FUNCH IO ADEOIACY i
AT PERETRATIONS (1) x ¥ B IODRSTMTD i
AT TORUS SUPPORTS (2) 3
- AT PIPE SUPPORTS (2) c
g AT SEISTIC RESTRAINTS (2)(3) slel|elo Lo ) oS i
] -
1 R1M6 GIFTER 1. AT PENETRATIONS - WITKIK A RADTUS | @
3 SOERL B 1B 1BLC B Bl C £0AL T0 THE PERETRATION
. A1 verr iR sueeort ikl 8 [B [ c [ o c c|lo DINETER. i
§ [ Floua 2. AT SUPPORTS A ATTACHENTS - :
£ Ble|slc B Blc VITHIN A DISTANCE FRON THE !
5 | voa pise mmions Blelelc B8 Blc¢ SUPPONT EQUAL To 16 TIMES THE
Blelc|p c c o SHELL THICOESS AT TRAT PoINT, | ¢
|_DRYGLL AT YPNT PPt () - . 1o 3, AS APPLICABLE.
ATTACOEN] VLI ooy 1 wpwer) 8 [+ . TN EVERY CASE AR ATTAOPEWT WELD
[i SUPPORT ASSESLY B ol [] B 1C ' TO A PRESSURE DOUNDARY
P ATTAQOVENT TO BUILDING [o] B B 1 C COMPONENT 1S PANT OF TRAT °
I8 | sEsmic rsTRATS (s slele |c alc PRESSURE. BOUNDARY COMPORENT :
ESSENTINL PIPING UNLESS THE WELD IS A PIPING .
SR COMCTIO. LS CORECTI | |
! WZTLE VELDS (%) . ™ Wt %"':l:”“"“ T
SHELL WHICA ARE Wi
< ATIAGRET &EUS @) : ) LINIT OF REINFORCENENT AXE !
3 | WESSENTIY PIPIM CUSS RC VLIS, WELDS OUTSIDE | |
! GOEML : ' THE LIATT OF FE(KFORCENENT M |
H WL VLIS (%) -PIPING VELDS. In THE GEWERRL |
= ATTACPENT VELDS (2)(0} CASE, WELDS COMXECTING ELEMENTS [
. VITH DIFFERENT SERVICE LEVELS | °
i f | SSONIA SRR ) ¥ILL B COVTROLLED BY THE VELD
Fc | momessonin 9 .. . n FEUIREMENTS OF THE ELEMENT
YOO P o VENT WEREE - - VITH THE PORE RESTRICTIVE
DEL s lels o 28 25 [ 28 28 28 c ¢ |o T FEQUITDNENTS, )
i AT PEETRATIONS (1) o} 5. FUNCTIOMBILITY OF ACTIVE
4 POOL SVELL IPPINGEPENT REGION N/A N (CFPOXENTS FUST BE DEPORSTRATEDRY
9 ATTAGRENT VELDS (2)(4) B [} C c " 6. N IDICATES THE SWE SERVICE LoveL | |
. OOCOERS A LIRITS AS SPECIFIED FOR LDAD '
i COEML g (818 |p- c C |D COBINATION RFBER N,
g AT POETRATIONS (1) 7. SECOND ACTUATION OF A SINELE VALVE
= POOL SVELL IPINGEERT PESION A INA | D Of SIRNTAKEOUS OF TWO
ATTACHENT YOS (2)1(9) B B1B8 {0 C C VALVES. :
1.5 | vou e oo cowme B lple o c c 1o }
.,g YOI HEADER STIFFENING RING B B 1D < i
§ ATTACHENT VELIS () s |8 ]8 0 ¢ ¢t |lp !
CSSENTLAL PIPING . - 1
on |
2 ATTACHENT ¥ELDS (2)(%)
] ‘ - !
wi 1
§¢ [ e s i
ATTAGRENT WEUPS (2) ()
ATLE VLS (V)
1of [ csSsOAL sSTES (5)
E§ E TON-ESSEXTINL (5)
§9$ ACTIVE, [NCLUDING VACIAR: BREAKERS . . |
L S AT : !
E: SBFERSED elelslol! 331428 P Tolo]oto 1 28 (HEREREEL E tLy ELE [AREE]
S“m NA [NA [NA [ NAINA [HA INA TN [NA (A | NA INA (A INATHA INANA [NA INA INAINANA INAINAL D NAINA| E | E |NajnANA [NA
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