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Aiacima Pow:r Corrpany*

600 North 18th Street
- Post offico Box 2641

Birmingnam. Alabama 35291
- Tetephone 205 323-5341

L
Eich^cS$$nt Alabama Power

:> .. a:wn eux : , .e

March 17, 1980

Docket tb. 50-364

Director of Nuclear Ibactor Ibgulation
U. S. Nuclear Pegulatory Ocruission
Washington, D. C. 20555

Attention: Mr. John F. Stolz

JOSEPH M. FARIEY NUCLEAR PIANI - UNIT NO. 2
OCNFIINNIORY PIPING At ALYSIS PDOGRAM

Gentlemen: ,

Your letter dated February 20, 1980 contained a request for
additional information that would allcw an independent confirmatory
piping analysis to be performed by your consultants on the main steam
line, loop A, extending fran the steam generator nozzle to the contain-
rrent penetration. Accordingly, enclosed are tw (2) copies of a
documentation package that has been assmbled to include the requested
information as outlined in your February 20, 1980 letter. In addition,
by copy of this letter we are transmitting one (1) copy of the
documentation package directly to Mr. bhrv Bampton, Battelle - Pacific
Northwst laboratories.

Please note that the stiffness value provided for support 2MS-R612
is subject to change since the structure is currently being ::odified in
accordance with the requl'anents of IE Bulletin 79-14. We will advise
if the given value associated with the proposed modification requires
further revision. As a final crmnent, the seismic analysis that was per-
formed on the A main steam line was a deocupied analysis. 'Ihe method- ,

olcxjy used to perform such an analysis was explained during a telephone I
|conversation on February.11, 1980 between our staffs.
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Ibcket No. 50-364
!

Director of Nuclear' Beactor Degulation
March 17, 1980
Page -2-

It is our understanding that the primary sphasis of this in-
dependent analysis is *:o verify that the selected piping system design
neets the applicable ALE Code stress criteria in the as-built condition.

Yours very truly,

hY W'

F. L. Clayton,J'r.

FICjr/INEVmnb

Enclosures

cc: Mr. R. A. 'Ihcznas w/o encl..

Mr. G. F. Trowbridge w/o encl.
Mr. Merv Banpton w/ encl.
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SYS1TM DESIGNATION FDR JOSEPH M, FARLEY
NUCLEAR PIANT I?NTT NO. 1

SERVICE NO. SYSTEM

B13 REACTOR COOLANT PIPING
Ell RESIDUAL HEAT REMOVAL / LOW HEAD SAFETY INJECTION SYSTEM
E13 CONTAINMENT SPRAY SYSTEM
E14 CONTAINMENT AIR SAMPLING

'

E21 HIGH HEAD SAFEIY INJECTION / CHEMICAL & VOLUME CONTROL SYSTEM
E22 REACTOR CAVITY POST IDCA DILUTION SYSTFM '

E23 POST ACCIDENT CTMT VENTING & SAMPLING SYSTEM

k F16 SERVICE & HANDLING OF SIDRAGE EQUIPMENT
G12 BORON THERMAL REGENERATION SYSTEM
G21 LIQUID WASTE DISPOSAL SYSTEM
G22 CAS WASTE DISPOSAL SYSTEM
G24 STEAM GENERATOR BLOWDOWN SYSTE4
G31 SPENT FUEL POOL COOLING AND CLEAN UP SYSTEM
N11 MAIN STEAM SYSTEM
N12 AUXILIARY STEAM SYSTEM
N13 SERVICE STEAM SYSTEM
N21 CNDENSATE AND FEEDWATER SYSTEM
N22 AUXILIARY DRAINS AND VENTS SYSTEM
N23 AUXILIARY FEErJATER SYSTEM
N25 CHEMICAL INJECTION SYSTEM
N26 MSR AND HEATER DRAINS
N32 STEAM SEAL SYSTEM
N33 LUBE OIL SYSTEM
N34 MOISTURE SEPARATOR SYSTEM
N35 EXTRACTION STEAM SYSTEM
N36 BY-PASS STEAM SYSTEM
N37 REHEAT SYSTEM
N51 CONDENSER AND AUXILIARIES
N52 0FF GAS SYSTEM
Fil CONDENSATE AND DEMIN. WATER TRANSFER AND STORAGE SYSTEM
P12 MAKE-UP WATER SYSTEM
P13 CONIAINMENT PURGE SYSTEM
P14 NITROGEN AND HYDROGEN SYSTEM
P16 SERVICE WATERS. SYSTEM
P17 COMPONENT COOLING SYSTEM
P18 SERVICE AIR SYSTEM
P19 INSTRUMENT AIR
P20 AUK. SIM. & COND. RECOVERY SYSTEM
P21' DIESEL AND AUXILIARIES
P23 CONTAI) MENT IE.AK RATE TEST SYSTEM
P24 SANITARY WATER SYSTEMS
P25 RIVER WATER SYSTEM
P26 CIRCULATING WATER SYSTEM

_ P27_ WATER TREATMENT SYSTEM
T45 L - DEGASIt a.AIION SYSTEM -

b CONDENSER TUBE CLEANING SYSTEM ]P35

-# SOUTHERN SERVICES INC.sh.rur.s corp. JOB 7597-03
~

-

==~ W !L- C- ALUBAMA POWER COMPANY"" * ""*"*'
_

1 General Revish r-

2 2-2-3 Added P20 JOSEPH M. FARLEY NUCLEAR PLANT.-
3 4 & 73 Rev. Pil Add P < f.

SYSTEM DESIGATIONS
4 Il 7-7: Added New SystemgETAE.

5 AddedNewSysM 1 e, 32 A-m

i 6 7/23/79 Added P28 6 P35 Systems
|
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SYSTEM DESIGNATION FOR JOSEPH M. FARLEY
NUCLEAR PIANT UNIT NO 1 (CONT'D)

SERVICE NO. SYSTEM

P42 FIANT EDT WATER HEATING SYSTEM
P43 FIRE PROTECTION SYSTEM
P44 REFUELING WAIIR UANSFER AND SIDEAGE

J R43 DIESEL GENERAICR AIR START SYSTEM
S42 DOMESTIC WATER
S44 SANITARY SYSTEM
T42 DOMESTIC WATER SYSTEM (CONTAINMENT)
746 STANDBY CAS TREAINENT SYSTEM
T47 CRDM COOLING SYSTEM
UO9 DEWATERING (IURB. BLDG.)
U27 ROOF DRAINS ( TURB. BLDC.)

h U41 HVAC PIPING
U42 DOMESTIC WATER SYSTEM (TURB. BLDG.)
U43 FIRE PROTECTION SYSTEM
U44 SANITARY SYSTEM
V19 CLOSED LOOP AUX, STEAM & CONDENSATE RECOVERY SYSTEM

v27 ROOF DRAINS (AUX. BLDG.)
V42 DOMESTIC WATER SYSTEM ( AUX. BLDC.)
V43 FIRE PROTECTION SYSTEM
V49 CONIROL ROOM HVAC AND FILTRATION SYSTEMS
WO9 DEWATERING (ARC WATER)

I W27 CHLORINATION SYSTEM
W32 SCREEN WASH SYSTEM
W36 SERVICE WATER INTAXE STRUCTURE
W43 FIRE PROTECTION SYSIEM
X44 SANITARY DRAIN SYSTEM
YO9 DEWAIERING (YARD)

M 6,, _ WATER _Q'IMENT

%-- ~ENITARY WATER (YARD) SYSTE]M
H TY RdUlS HOUSE7

Y43 FIRE PROTECTION SYSTEM
Y44 SANITARY DRAIN SYSTEM
Y45 RADICACTIVE DRAIN SYSTEM

| Y52 OIL & CHEMICAL STORAGE AND TRANSFER SYSTEM

l

~
.

j BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.

AL.ABAMA POWER COMPANY**

[. 1 7- 5 73 Gen'1. Revision"
2 W S42 JOSEPH M. FARLEY NUCLEAR PLANT

''

.,

3 IM73 Add. New System i
gg n, SYSTEM DESIGNATIONS

4 72R Add. New System i". 5 /@ 7) Add. Y36 System
== : xx = = _2 _. , 32_ =,, A-
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CENERAL NOTES

a

( 1.

| 1. PIPING CLASS CODE DEFINITION ;
'

.

l1.1 Piping Classes are designated by a three letter code. The first
,

,

letter indicates the Primary Valve and Flange rating; the second |

*

1etter the type of material and the third letter the code to which
the pipinF is designed..

1.2 The designations are as follows:
1

First Le t ter - Ra t ina i

1500#C -

900#D -

600#E -

400# 1F -

G 300fe-

150#H -

J -

For general use as desij;natedK -

L on pipe class sheets-

M -

Second Letter - Mat'1.

; B Carbon Steel-

'

C Stainless Steel-

D Cast Iron-

E For general use-

F as designated-

on Class SheetN -

Third Letter - Nsien Cooe

A ASME Code, 1971, Section III, Nuclear' Power Plant Cocoonents-
,

Class 1
'

Class 2B -

Class 3C -

Code for Power Piping, ANSI B31.1.0D -

C Portion of ANSI B 31.1.0 applicable to Roof Drains.-

|

BECHTEL' CORP. JOB 7597-03 SOUTHERN SERVICES INC.
a..Ah2e " * - **" ""="

ALABAMA POWER COMPANY_

v. . . . . _ . .
JOSEPH M. FARLEY NUCLEAR PLANTs e, . . . suora

gg PIPING CLASS SHEETS GENERAL NOTTR
an, . . ... .. .

c.= .u ... . .can . _2_._ o , 12__ e ,. A-

. ._ _ _ _ - . _
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~~ hkVICE CONDITI,ON |Mev. 5 2/6/75 Add 3d HBD-605 DEZSN
~

*
St

CLASS aE8"tBbg/17/76 Add:dHBD-623 u, ,, ggyggg . , C,yg.

&- SERVICE SE N0m ER' Rev. 4 9-5-74 Added $d pggg op
f- UM8ER 8

2 pg|G F |7 p,Qg;$, y,,, rg'. _.
P a t.

N-11 MAIN SEAM SYSEM

EBB-6 Main Steam Drip Leg Drains I 1085 600 775 517 D-175324 5
'

HBD-503 Drains to Aux Steam Cond. Tank II 150 500 Gravity 212 D-175324 5

HBD-504 Drains to Drain II 150 500 Cravity 212 D-175324 '5 |

ECD-7 Main Steam Drip Leg Drains II 1085 600 775 517 D-175324 '5
~

HBD-505 Drains to Aux. Steam Cond. II 150 500 Gravity 212 D-175324'S

Tank

HBD-506 Dratns to Drain II 150 500 Gravity 212 D-175324'S

EBD-8 Main Steam Drip Leg Drains II 1085 600 775 517 D-175324'S

IGD-507 Drains to Aux. Steam Cond. II 150 500 Gravity 21'- D-175324 'S

Tank

HBD-508 Drains to Dra;n II 150 500 Gravity 212 D-175324 'S

/S\ EBB-7 Seeam cenerator Upper I 1085 600 775 517 D-175324
Shell Sanpie Conn. D-175325

EBD-9 Main Steam Line Sample II 1085 600 775 517 D-175324
,

D-175325
DBD-8 Temp. Stm. Gen. Bypass piping II 1085 600 1085 200

~

for chem, cleaning (Unit 1)

EBD-10 Temp. Sem. Gen. Bypass piping II 1085 600 1085 200

for cher, cleaning (Unit 2)

ESD-211 M.S. Line to Air Ejectors
Drain 11 1085 600 750 510 D-170295

h EBD-212 .:ain Stm. Drain Pot Drains 41 1085 600 750 510 D-170295'

EBD-213 Dump Valve Disch Line Drains 11 1085 600 750 510 D-170295'

h HBD-605 Emergency Air Supply to I 150 150 100 95
Atmos. Relief Valve

llBD-623 Nitrogen supply to main stream II 150 500 135 120

b header
EBC-3 Atmospheric Dump Valve Dis- i 1085 600 775 517

charge to Atmosphere

BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.
.

"'Ep]ht" ALABAMA POWER' COMPANYa ..r. vi .

8 1-2n3 New we.e +.:
JOSEPH M. FARLEY NUCLEAR PLNIT

, , . . . . . ,,-
' 7 7-19- 71 maa.a v'*-7- sumaecy(- ca ..

EBD-9 PIPING CLASS SUMMARY
3 5-15- 74 Adoed DBD-8 6i DETg

t, a., .- .. . ,, y n , A-
. -. .u . , -o

.

kev. o 6/il/7tHieteen+e-Gless- -- - . --

__.

i
. .. . . . _ . _ . _

|
_ _ _ _ _ _ - - - - _ - - - - - -
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CRVICE COWelTION

'

CLASS u. RATING DRAWNtGa SERVICE E 30 m L NUMERitRVICE I "s PSIG spb, ". NUMBER PmG 'r
g .

N11 Main Steam

ERD-218 MSR LA & 2A 11. P. Steam
~

T1 1055 600 775 517 D170171
Drain-

EBD-219 MSR LB & 2B 11. P. Steam II 1085 600 775 5 '. 7 D170171

Drain

ESD-220 GFP Turbine H. P. Steam 11 1085 600 775 517 D170171

Unin

EBD '.21 SGFP Turbine H. P. Steam iJ 1085 600 775 517 D170171

Drain

EBD-223 Seal System Main Steam II 1085 600 775 517 D170171

Drains
.

HED-657 Main Steam Safety Valve I 150 500 80 325

b Discharge to Atmosphere.

EBD-12 MS Safety Valve Discharge I 10S5 600 150 370

Elbow

r.
.- .

BECHTEL CORP. JOB 7597-03 SOUTHERN SERYlCES INC.

ALABAMA POWER COMPANY.e .

~
0 7/23/76 New Sht.<

1 10/4/76 Add HBD-657 & JOSSH M. FARLEY NUCLEAR PLANT
.

"

-
, , ,

EBD-12 PlPING CLASS SUMMARYas.rm
we A-53B . -one swee . esas m

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

. _

. - -
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Sev.7 6$$HOY& D N
SERVICE CONDITIONCLAN , p gg ""

O SERVICE $!''
'

gggggt gggNRWCE j gar
ee pggg op _M R k. u

PSIG *Fi
Rev. 5 6-15-74 Added Ratinas /'

,e

N11 NEIN STEAM SYSTEM

EBB-1 Main Steam from Steam Genera- 1 1085 600 775 517 175300-
175302d tors to Mn. Steam Safety Valve

Header

EBB-3 Main Steam Safety Valve Headers I 1085 600 775 517 175324/5
.

EBD-3 Main Steam Supply from Isol. II 1035 (,c o 776 50
Valves to Aux. Bldg. Wall

EBD-200 Main Steam Supply from Aux. II 1085 600 775 5/7 170114
,

'

Bldg. Wall to-

1)H.P. Turbine
2)MSR 2nd Stage
3) Rotor Gland Steam Seal

H.P. Supply Conn.
4)Feedwater Pump Tebines

|

g5)SJAESupplyConn.

6) Condenser Sparging System
Control Valve

g7) By-Pass Shut-Of f Valve
Ahead of Control Valve-

d 11BC-85 o< lckp

b EBD-11 From N2 supply to main II 1085 600 775 517

steam header

HBD.200 From Sparging System Control II 150 600 100 517 170114

b Valve to Sparging Nozzles at
Condenser

-

CBD-200g From MSR Mhell to SCFP Turbine II 265 515 208 490 170114

EBB-4 From drip leg to Aux. Cond. Taak

Del <.4t4 ddd EnCgs

BECHTE1. CORP. JOB 7597-03 SOUTHERN SERVICES INC.l

ALABAMA POWER COMPANY" *** ""~
^ *a ---

I .IM %AUW.

JOSEPH M. FARLEY NUCLEAR PLANT
'

Q' n.....-
2 1-12-73 EBC-5 was .,

,_ _

NA"'
3 L-29-73 De .EED-200-6

f"" " * * & HBD-215 53 A-9N . . .* . evesessese seats e, e.

.

4 8-16-73 Add h m cond
. .. . . _.
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R2v. 9 4/22/77 Add Blua Africcn Class EBB .
ASME Code Sect. III Class 2
Main Steam

.

i l
PRIMARY FLANCE AND VALVE RATINGI. -

| 600 iSIG'a 850F
l Carbcn Steei
i

PIPE: Size 2" and smalle r 2 " thru 24" 32" 0. D.*
i Construction Seamless Seamless Welded

ASME Spec. SA106 B SA106 B SA155 Gr. KCF-70
,

Class i'

Schedule 80 80 1.033" Minimum wall *

FIITINGS **S i ze 2" and smaller 2 " thru 24" 32" 0.D.
Type Forged Seamless or Seamless or

Welded Welded
Joint @ socket Weld Butt Weld Butt Weld
ASME Spec . SA-181 Gr II, A-105-71 - SA234 - WPB SA234 WPC

Code Case 1519 or SA234 WPB
Rating 3000# Schedule 80 1.033" Minimum wall

,

FLANGES: Size 2" and smaller 2 " thru 24"
'

Type Forged Forged
Joint Socket Weld Weld Neck
ASME Spec. SA105 Gr. II SA105 Gr. II

,

] Rating 600# RF 600# RF

t Bored to Schedule 80 Schedule 80

E
.O GASKETS: Flex!tallic style CG, Type 304 stainless steel and Canadian asbestos filler.

that Mn. Stm Safety Valve gaskets shall have Blue African Asbestos or
~

except grafoil.BOLTiW: Type - Stud bolts with two nuts'--d

gy Stud - ASME SA193 Grade B-7
g Nut - ASME SA194 Grade 2H, hexagon, semi-finished

1
k JOINTS: Welded except at flanged equipment.
O Field weld end preparation per sheet 1 of 10.
g- Weld end transition per sheet 1 of 1, type I.

Branch connections per sheet 2 of 2."

i **Raducing couplings shall be used for piping over 600 psi
7 Immorts may be used in other locations
9 CORROSION

j ALLOWANCE: The abovd schedules and minimum wall thicknesses include 0.065" corrosion
allowance.r s

I NOIE 1: All piping and associated welding filler metal which is part of contain-
'

3 ment penetration shall be impact tested at +100 F. Impact tests are not )
g required for pipe k in. or less in naminal wall thickness or 6 in. nominal i

,

'

diameter and less. Acceptable, values shall .be.thpse listed in.. Table I-7.1
,

,

~y of the Nnclear Code. ,.

. . .. ,.c.

steam safity ' alve heade-'..dhall be 2.312"; tiominal 0.D.4 * Minimum wall thickness for N Ut v
' - - - - -

%. us., .w.ti. de Sc.5% .-
.

BECHTEL CORP. JOP qu.rd SOUTHERN SERVICES.INC.
,,

* "

-J- .e .Jh "*

*^(7/ Ass Grada.,,B,,
ALABAMA POWER COMPANY$'2: *"

1 s 11,-

2 10-1s-7aAid Canadiic JOSEPH M. FARLEY NUCLEAR PLANTs. ,,
** Red.Cpig.No[aj. 3 11673 Piping Class Sheet""! 4 1-29- 73 Del.32" Fig.

~ " " - - " ' " " '

5 614-73 Fitting Materiai en. L4_or 12.essser, A-'

ears evesnesses ocas.a >

6 8/3/ 73 Note 2 7 9-12-7E Gaskets 8 3/1/77 Gasnets

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

l
_ _ _ _ _
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,' Class EBC
ASME Code Sect. III Class 3
Auxilicry Steam

f.
I

PRIMARY FLANCE AND VALVE RATINGq
' 600 PSIG @ 850F

Carbon Steel
.

PIPE: Size 2" and smaller 2 " thru 24" 32" 0.D.
Construction Seamless Seamless Welded
ASME Spec. SA106 B SA106 B SA155 Gr. KCF-70

Class i
Schedule 80 80 1.033" Minimum wall

* Size 2" and smaller 2h" thru 24" 32" 0.D.
FITTINGS: b Type Forged Seamleas or Seamless or

Welded Welded
Joint O Socket Weld Butt Weld Butt Weld

b ASME Spec. SA-181 Gr II, A-105-71 SA234 WPB SA234 WPC
Code Cas or 3A234 kTE '

Rating I66 00v Schedule 80 1.b33'' Minimum Wall
FLANGES: Size 2" and smaller 2 " thru 24"

Type Forged Forged
Joint Socket Weld Weld Neck h
ASME Spec. SA105 Gr. II SA105 Gr. II
Rating 600# RF 600# RF
Bored to Schedule 80 Schedule 80

b Flexicallic style CG, Type 304 stainless steel an'd CanadianCASKETS:
asbestos filler.

BOLTING: Type - Stud bolts with two nuts

h Stud - ASME SA193 Grad- B-7
Nut - ASME sal 94 Grade 2H, hexagon, semi-finished

JOINTS: Welded except at flanged equipment.
Field weld end preparation per sheet 1 of 10.
Weld end transition per sheet 1 of 1, type I.
Branch connections per sheet 2 of 2.

* Reducing couplings shall be used for piping over 600 psi
Inserts may be used in other Jocations

CORROSION .

I ALLOWANCE: The above schedules and mini =ue wall thicknesses include 0.065"
corrosion allowance.

G . 7 2 1: A butt veld say be used where t. reducer is required.

! hev 5 6-14-73 Fitting :'aterial ?.ev. t '/3/ 3 i:CTE1

l BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.

AL.ABAMA POWER ' OMPANY* ""' "' C=-

l i 1 4 11-72 Stud were
" Grade n" JOSEPH M. FARLEY NUCLEAR PLANTh, ' ' sueJac7sa --.

2 " """# """ Piping Class Sheetge m
3 1 ts 73kRad. Cpig. Note

" 4 ..-29-73 Del.32" Flange~~~'

se6_15 se 32 ksessure
___j aava- ausensasse esass

_

g

-e -- . - , - -m. , - w, + - - , , , ,- ,,
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Clenn EBD
** ABST B 31.1.0, Class II 6 III

Main Steam
Main Feedwater |; ,

PRIMARY FLANGE AND VALVE RATING Non-Nuclear
600 PSIG @ 850F
Carbon Steel

PIPE:. Size 2" and smaller 2 " thru 24" * 26"/30"/32"/34"/36" 0.D,
Construction Seamless Seamless Welded
ASTM Spec A-106B A-106C * A-155 Gr. KCF-70

Class i
Schedule 80 60* 1.000"/1.018"/1.033"/

1.093"/1.154" min. wall
FITTINCS *** Sin.e 2" and smaller 2\" thru 24" 26"/30"/32"/34"/36" 0.D.b Type Forged Seamless or . Seamless or

Welded Welded
Joint G Socket Weld Butt Weld Butt Weld

h ASTM Spec. A-181 Cr II, A-105-71 A-234-WPC A-234-WPB fromA515GR.70
or A 234 Gr. WPB or A-234.-WPC

Rating 3000# Schedule 60* 1.000"/1.018"/1.033"/
1.093"/1.154" min. vall

2" and smaller 2 " thru 24"FLANGES: Size
"

Forged
,

ForgedType
Joint Socket Weld Weld Neck.

3 ASTM Spec. A-105 Gr. II A-105 Gr. II
U Rating 600# RF 600# RF 1

f- Bored to Schedule 80 Schedule 60* |
8 '

h Flexitallic style CG, Type 304 Stainless Steel and Canadian asbestosGASKETS:

, filler.
o BOLTING: Type - Stud bolts with two nuts
E Stud - ASTM A-193 Grade B-7
} Nut - ASTM A-194 Grade 2H, hexagon, semi-finished

JOINTS: Welded except at flanged equipment.
8 Field weld end preparation per sheet 4 of 10.

j weld end transition per sheet 1 of 1, type I.
Branch connections per sheet 2 of 2.

) [*** Reducing couplings shall be used on piping over 600 psi;
n Inserts may be used in other locationss

E S QUALITY CONTROL AND ASSURANCE REQUIRED
'

x
I CORROSION ,

7., ALLOWAN E: Th'e above schedules and minimum wall thicknesses include 0.065" corrosion
*

g 8 allowance, except that 14" pipe wall includes 0.017'' 'orrosion Allowance,

y * Note: All 24" steam generator feedpump discharge piping to be A-155 Gr. KCF-70

j Class I. 1.000" min. vall. For sizes smaller than 4" use Schedule 80.*

#
**For clarification, see applicable class summary sheet.

N |Rev 6 |6-14-73 | Fitting Material | Rev. 7 I 8-3-731 !, ~r ? 11ev.6 6-17-74 Cor. Allow
.

g BECHTEL CORP. JOB 7597-03 ; SOUTHERN SERVICES INC.

; , _= ao. om = = - " ALABAMA POWER COMPANY,,

i tum Au m v.d u
-

2 MWded " Canadian" JOSEPH M. FARLEY NUCLE.AR PLANT,a
1 '/87.4 Pittina Snee. Piping Class Sheet

4 t.t s.n ***-Deleted A ""*

' "

.4(-) 5@ 5 1..29./73 Del.largeF1&s. ... _a_ o, u .. A--

e m
,

--
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Cicca DBD j
,,

** ANSI B31.1.0, C1cso II I

and III |

Main & Aux. Feedsater
f

/. Non-Nuclear
PRIMARY FLANCE AND VALVE RATING

900 PSIG @ 850F
Carbon Steel

PIPE: Size 2" and smaller 3" to 6" 8" thru iS"-

Construction Seamless Seamless Seamless.

k ASTM Spec. A106-68 Grade B A106-68 Grade C A106-68 Grade C
Schedule 80 80 10 0

1 FITTINGS: *** Size 2" and smaller 3" to 6" 8" thru 16"
Type Forged Seamless or Seamless or

Welded Welded
Joint @ Socket Weld Butt veld Butt veld

d ASTM Spec. A-181 Gr II A-105-71 or A234-65 WPC A234-65 WPC
A-234 WPB

Rating 30004 Schedule 80 Schedule 100
FLANGES: Size 2" and smaller 3" to 6" 8" thru 1B"

Type Forged Forged Forged
Joint Socket weld Welding Neck Welding Neck ,

ASTM Spec. A105-68 Gr. II A105-68 Gr. II A105-68 Gr. II |
Rating 900# R. F. 900# R. F. 900# R. F. i

Bored to Match Pipe Match Pipe Match Pipe

b Flexitallic gasket style CG, Type 304 Stainless Steel and CanadianGASKETS:
asbestos filler. .

BOLTING: Type - Stud bolts with two nuts
Stud - ASTM A193-70 Gr. B7 I

Nut - ASTM A194-69 Gr. 2H, hexagon, semi-finished

JOINTS: Welded except at flanged equipment.
Field weld end preparation per sheet 3 of 10. )
Weld end transition per sheet 1 o f 1, type I .
Branch connections per sheet 2 of 2. ;

g***Reducingcouplingsshallbeusedforpipingover600 psi
Inserts may be used in other locations

CORROSION-

ALLOWANCE: The above schedules include 0.065" corrosion allowance.

**For clarification, ;ee applicable class summary sheet.

h @ 2: 21: A butt veld may le used where a reducer is re;eired.

.

,

BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.
"" **'' "* " *" ALABAMA POWER COMPANY= = . --

*M Added "CanmM an"/1g~

JOSDH M. FARLEY NUCLEAR PLANT2 1.t e-n * Red. Cnin. Note masc 7
*

3 EAM3 Fittina Material
"" "" '" **

4 $-3-1 ? Note 1
* '

5 917/73 Was Grade C 12 32 A.
spis susenesses ocaLa so w casts
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Rev. 7 11-8-74 Add:d Nato 3 ~

Class HBC
ASME Code Section III Class 3 !

PRIMARY FLANCE AND VALVE RATING*

130 F3IG at 5000F

Carbon Steel
.

12" to 36"hPIPE: Size " to 10"
Construction 9aamiaas Seamless or welded
ASME Spec. SA106 Cr. B SA106 Cr. B

SA155 Class IIGr.CS:h Schedule 40 ** d Std. 3/8" wall *

FITTINGS: Size 2" and smaller 2%" to 10" 12" to 36" b
Type- Forged Seamless or welded Seamless or welded
Joint g Socket weld Butt wa M Butt Weld

h h ASME Spec. SA-181 Gr II, A-105-71 SA234-65 WPA or WPB SA234 WPA or WPB
Code Case 1519er SA234 WPB

Rating 3000 lb. Schedule 40 Std 3/8" vall
FLANGES: Size 2" and smaller 2 " to 10" *** 12 " t o 36" 1 4

Type Forged Forged Forged~

Joint Socket Weld Weld neck Weld neck
ASME Spec. SA181 or S4105 SA181 or SA105 SA181 or SA105
Rating 150 lb. R.F. 150 lb. R.F. 150 lb. R.F.
Bored to Schedule 40 Schedule 40 Match pipe

CASKETS: Compressed asbestos, rubber bonded flat ring, 1/16" thick, dimensions
to ANSI B16.21.

s-

BOLTING: Type - Stud bolts with two nuts
Stud - ASME SA193 Gr. B7

ASME SA194 Gr. 2H, hexagon, Semi-finishedNut -

JOINTS: Welded except at flanged equipment connections
Field weld end transition per sheets 1 and 2 of 10.
Weld end transition per sheet 1 of 1, type I.
Branch connections per sheet 1 of 2.

CORROSION
ALLOWANCE: ~.he abov'e schedules include 0.065" corrosion allowance.
NOTE 3: Permanent. backing rings are permissible on 12" and larger dia. service water

; piping outside the buildings.

| [ ~.:0 E 1: A11 buried service water piping from 30" to 36'' diameter to be 0.500" vall.
'

k ** For sizes 2h" & 3" Schedule 80 pipe is permissible
d *** For flange size greater than 24" use 'Large Diameter A! ~ - type flange class 125 R.F.

per Tube Turns Large Diameter Flange or equal. (: rilled to AN5! '. 16.1)
G ~~'T 2: A :ut veld maf ie used d.ere a reducer is re p red.

Rev 5 6-14-73 |Fitti ng Yaterial| 7,ey, - | .;.7; | o e 2 |
BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.

M O. DATE REVISION
" " ALABAMA POWER COMPANY

, , , __ _,,
7ht Add 36,,4

..- ..

; eaM Added NME JOSEPH M. FARLEY NUCLEAR PLANT
~

'- sumsacc ...
3 ei-en ?: Added Cr. II Piping Class Sheetand *w DETAIL

^ *' - - r-t ?" 4 1-29-73 Added ***
oars ' supenessee ocas.: ew. 21._ o. _.12_ ...e,. A-

-- _. .. _ _ _ _ _ . . _ . - -- -
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' Rev. 6 6 15-74 Per SM-133'

/
i;

Class HBD
ANSI B31.1 4
Class III
Non-Nuclear

~

PRIMARY FLANGE AND VALVE RATING
150 PSIG at 500 F

j Carbon Steel
.h

4 PIPE: Size \" to 10" 12" to 26"/30" to 48"
& Construction Seamless Seamless or welded

ASTM Spec A106 Gr. B A106 Gr. B; or
. "A53 Gr. B may be used for A155 Class II Gr. CSS*

g instr. & service air piping. Std. 3/8" wa11/0.500"
u Schedule 40 2 wal1+
"a

FITTINGS: Size 2" and smaller 2 " to 10" 12" to 26"/30" to 48"~

3 Type Forged Seamless or welded Seamless or welded
Joint @ Socket veld Butt weld Buttweldj

h ASTM Spec A-181 Gr II, A-105-71 A234 WPA or WPB A234 WPA or WPB3

or A 234 WPB Std. 3/8" wa11/0.500"-,
|

l 8 Rating 3000 lb. Schedule 40 wall

d ** Forged12" to 26"/30" to 48"FLANGCS: Size 2" and smaller 2 " to 10"| 5

$ Type Forged Forged
Joint Socket weld Weld neck Weld neck

.,

a ASTM Spec A181 or A105 A181 or A105 A181 or A105
Rating 150 lb. R.F. 150 lb. R.F. 150 lb. R. F.o

% Bored to Schedule 40 Schedule 40 Std. 3/8" wall /0.500"
wall3

U GASKETS: Compressed asbestos, rubber bonded flat ring, 1/16" thick, dimensions
.f to ANSI B16.21.
s

BOLTING: Type - Stud bolts with two nuts
5 Stud - ASTM A193 Gr. B7

Not - ASTM A194 Gr. 2H, Hexagon, semi-finishedta

D
JOINTS: Welded except at flanged equipment connections.[' Field weld end transitions per sheets 6 and 7 of 10.'

( Weld end transition per sheet 1 of 1, type .i.
Branch connections per sheet 1 of 2.

" NOTE 1: All above ground service water piping from 12" to 36" dia. to std.h 3/8" wall.
CORROSION

ALLOWAFE: The above schedules include 0.065" corrosion allowance.

d '** For flange size greater than 24" pse Large 'iameter A"'.: tfpe flange class 125 R.F.
per Tube Turns Large Diameter Flange or equal. Orilled to A".- R 1*.1)

BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.

"," j - ( N o. DATE REV1940N ALABAMA POWER COMPANY1
l- 111A 2 AM McTE
2 Added "above JOSEPH M. FARLEY NUCLEAR PLANT

,, _

,o.n summer
ground"

~ "

ig29- 73 Added ** 9
^ " " ~ * 4 >-t bTJ Fitting Material'

25 ,,, 3 2 A-, , , .
o Ats .. . . ~ suesRitoes scata sw.

,

!
,

_ _ .
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Class GBD
ANSI B31.1.0.
Class III Non-Nuclear |

(! PRIMARY F1ANGE AND VALVE RATING |

I
.

0300 PSIG at 750 F
CARBON STEEL

PIPE: SIZE 2" and smaller 2 " thru 24" 26"/30"/36" 0.D.
CONSTRUCTION Seamless Seamless Welded

ASTM SPEC A-106B A-106B A-155 KCF-70 CL H

SCHEDULE 80 40 0.625/0.750/0.875 |
'

min. wall

FITTINGS: SIZE 2" and smaller 2 " thru 24" 26"/30"/36" 0.D.
TYPE Forged Seamless or Welded Seamless or Welded
JOINT G Socket Weld Butt Weld Butt Weld

h ASTM SPEC. A-181 Gr II, A-105-71 A-234-WPB A-234-WPB
or A234 WPB

Rating 3000# Schedule 40 Match Pipe

FLANGES: SIZE 2" and smaller 2 " thru 24"

TYPE Forged Forged
JOINT Socke t Weld Weld Neck
ASTM SPEC A105 Gr. II A105 Gr. II
RATING 300# R. F. 300# R. F.
BORED TO Schedule 80 Schedule 40

GASKETS: Flexicallic gasket style CG, Type 304 stainless steel and Canadian
,

asbestes filler.
..

BOLTS: Type - Stud bolts with two nuts
Stud - ASTM AL93 Gr. B7
Nut - ASTM A194 Gr. 2H, hexagon, semi-finished

JOINTS: Welded except at flanged equipment connections.
Field weld end preparation per sheet 5 of 10.
Weld end transition per sheet I of 1, type I.
Branch connections per sheet 1 of 2.

CORROSION
ALLOWANCE: The above schedules and minimum wall thicknesses include 0.065" corrosion

allowance.

h @ NOIE 1: A butt veld may be used where a reducer is required.

Rev. 5 10/4/76 Rev. Des. Temp.

SOUTHERN SERVICES INC.
- BECHTEL CORP. JOB 7597-03

ALABAMA POWER ' COMPANY= == .e, ,

1 */n/n Added " Canadian'...

JOSEPH M. FARLEY NUCLEAR PLANT~' TR --
' summer

a e tha 24. .
N "m m m curr+enan.

3 $73 Fitting Matertl
, , , _ 4 6373 g
*m-----. owenes.ee

.
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~ Pittsburgh, Pennsylvania 15230
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Dear Mr. Sindt: - 2 . .

e . .
,

-

?,; < Joseph H. Farley Nuclear Plant Units 1 & 2 .
'

. . -

,

- Bechtel Jobs 7597-03/20- <.. ..
.'.. . . - . " Reactor Coolant Icop Analysis' '' * .

' i
C-

.

" ' - . , - Bechtel File H-69,

.
.

-
' -

V-916
-

. . : . .c -- .

.. ,
. ,

.,

-.Por your request at the Nucicar Class l' analysis meeting of mcch 15,
,

#

- - 1974, ve are furnishing the fabricators estinate on the weight of
.- - ,

insulation per linear footaso according to pipe sizes and systems.,

- . They are as listed: .
, -

- .. . WE1C11T OF INSUtl. TIC't
' '

' '

.1 , *
- -

. . - ' SYSTr.''S PIPE RT7E LTt!E mmEPS PER til! EAR FOOT
..

' --
-

..

,
.

CcA-12 37 lbs/ft.,

7* [ReactorCoolant 31" g'
.

29" CCA-11 35',

/ ,. .. Reactor Coolant *

.

. Reaetor Coolant . 27.5" CCA-10 29*

.'- -

RTD Manifold , la - 4-

-*

,' ' ' RID !!anifold - 2" CCA-13, 14 6
.

- .RTD Hanifold 3" CCA-19 7 %e-.. . ""

Feedvator . . ' ' 14" DBB-1 17
- * - -

32" EBB-1 38*-'

. . * Main Stecn ,r

.
. Pressurizer Relief . 6" CCA-20 11 -

'- Pressuriser Spray 4" CCA-15 8

Pressurizer Surge 14" CCA-18 21

:
* '- Rosidual HT Recoval 12" CCA-16 17

' Safety Injection 6" CCA-22, 27, 28 6'- -
-

.,'
C7C5 Charging Lines 3" CCA-7 6''

Alternate Charr.ing Lines 3" CCA-6 6*

Alternate Press. Spray 2" CCA-9 @..

.~' C7C3 14tdown 3" CCA-5 7
CCA-4 3.5

CVCS Excess Lotdown 1" -

Accunulater - 12" CCA-24 17,. l- ,
. .

.
.

- . . ..
-

.
.

.
.

1
- -

t
- .

,- .
. .

.
-'

.
,,

.A . .
.,

' .
.

.?
. ~-

' .- ... . .

.

. - - . _ - .. . . . . . .
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Joseph M. Farley Nuclear Plant
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SEISMIC. HYDRAULIC SHOCK & SWAY SUPPRESSOR CONSISTING'OF: .ONE

MATERIAL}YD.C.C.A. .' -- .

4T. Soco77 .M.: a
- -* - -

.

|.,112"x8"x8" T.S . ,~VP Long .-8' - 2."lon_gj 7W d""'" TY 3 C C* d. 1^ '~

1 '-

.1/ f'5'8''x 8" T. S . MT8 67I 2 '.2 ,

3 1 3/4"x2" Carboh Steel (SA515 GR.65) Lugs, O '-2!' long 8 . ,..

- .HT 7_(Ml2 3Traceability Required - .. - -

.

4 1/2"x8"x8" T|S. 3' // VE " 4.ong - _ - - - HT . squ7 ~1 1

1/2"x8"x8" T.S., 6'- //ff'. ' lon 114"Ilong -~ q; gh g ,,,,1
5 5/8"x1'-2" Carbon Steel Plate, 2-

6

P2.' "x8" Carbon Steel Plate,, 0'g-8" long t4; g o u 3 f.. 2
p7 , g,e3 7 7-- -- . _ _ .

73 ._ . .

) - t -
.

'

MATERIAL BY ITT GRINNELL: .

-
- -

8 2 1/2" Cylinder, 5" Stroke, Fig. 200, Option #2, 2 -

s Hydraulic Shock & Sway Suppressor, Load =5,5000, Cold
* Piston Setting = S Vg" (', Hot Piston Setting = 3}|g' , PH-74

v/ Manifold Arrangment/ Sketch # BH-1230 & Reservo2.r In *

Alternate P'osition cat >se sir, c, h u.c rsz Ano n Sdv6thun.-' --

'

9 H. S. 40, '.'A" . Carbon S t eel (A515 GR.' 65) 3 2" 'O. D. Pipe, 1
Developed Length / Half Clamp =6'-5 15/16", E=2'-3.", F(All *

-

Studs)=1 1/4"x7 3/4", G=1 1/4"x6", S=2 1/4", K=1'-2..

7/8",i A*=3", TW=349# - -

.

.- .
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FOLLOWING !!ATERIAL EXISTING IN FIELD BY 'D.C.C. A.
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13 '- o " Long " " " "
' '

2 .W8x58 1
"\ 4 U8x58,. M to (4" Long urv4 7 p et,c
.

\/ 10 ' M8x58, 3'-3" Long .

.
.'

-

FOLLOWING llE't. MATERIAL REQUIRED BY D.C.C. A. I
1 W6*56 4'- i s)(d' t eaG,

1/4"x3 1/2" Carbon Steel Stif f ener Plate, O'-7" u7 =i7489:39
-

*
-

. - . . ,
.

Long 4*

*3
. '. .

- -
.. - .. .

.

!1/2"xl'-i'' Carbon Steel Plate,' l'.I' Long N;r v40%/o
..

' 1
7 4
8 3/8"x1/2" Carbon St'cel Bar, O'- 13 3/8" Long e/r os.osfo-

1
9 1/2"xl M Lubrite Place, O'-12" L'ong-

.

FOLI.OWING MATERIAL EXISTING IN FIELD BY ITT GRINNELL
~ ~

~

'

1
-: i:- 11 - f.18, "F" Fig.82, v/ Travel Stops & Load Flange, Hot Load =
. c' 12,0670, Cold Load =14,024(;<
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TEST IWI A SilEFT.

WEDCE-TYPE _ C0fiCRLTE Aficilog 'I b
/

11 anger I.D. Ilo.J M[ * hkO Torque Wrench No. '[k'(3*$'7
U. T. Instrument !;o.__// 7 4 _,,,,_U.

T. Perforn d by/Date// .fo /F //ne,pt
Verifiedby/Datej[GIntip

b.-A4 ./)/ y/f$eview/Da t. ' Oh ime,
h * '%Vld'ector ~

EngMncer
,

rcR's t, cet's Ft.g* g/4-50l5(, .Shes7 6_okCl~
**

ffandatory OC Ifold Point for Voi-it. g6
Mandatory OC linld Pqin:/Yy5All Worlin-Tvpeilumber

f'I' TT' tR 49' af *

) h ] Y ~$Type
Dolt jz . ,.

,
_ yJj,7-| 7,1;;5 I)()yf jf /T;' ||'||* N''/f/Dia4g,,_ <

'
'

*

.& t C# r?Qiy-M-7y\
Info

(in. )dd 79/t/ 46~'7//) /y / /
g,

/ /"
r, ir

+ f[p/I.e ng t h G /
tin.) 'l fr /7- J7 J 2,1 12 /2' tr

11 0 1 **
.

'

Plate Thickness-
. f

Is I ,#,. I3,. In 1%, 1%
i

u
Grout Thickness (in.)

_

t,cvoling !;ut Dacked 's
Off (Yen /NA) N//-' d f ~~/

a
j

Wedce Eod Crind Off Over 4"**
1:o/ Actual t!e.uurement Over 4" # II' ~

A* 'n*cdCe F.ods Flush i
N| f. : - )f

.* !!ut Eottoned Out ~

. .-

ilo/Threadr. Spoiled MO No egI:- /J 0 [gg jpg* Torque (ft.lb.7.) /4%/ <e Jo-79 forg.3b $U, n'n Qh~ [g.6
m ,,

'~
Correct !!ut Engy,eracnt

'

Nut f]ush (Yet./in!) t/8.5

T , 'bProjection Above I'la te f$'3 8(._1 n . ) 3 /$ T.

/ / a
~

J[
1.nbedraen t

~
i

$ $
#Wg b /liumber hasher::/ Type .

l.srdhu bro is7.agg.a; _
f

__

Minimu n Edge Distanco
Age _eptable/See Sketch gr [ g _

'_

Minicum yolt Spacing d' Art,
$p s< vLAcceptable/ Scc Sketch t .f/(crSXf 7 (n ( gf

,

cc /}(,(,3
(GROUTED PI. ATE)

Embedment = bolt icngth - (projection + plate thic'< ness + grout og spacerequiring grout).
{

(UNGROUTED PLATE)
'Embedment = bolt Jength - projection above concrete ON* h--'@7f #

Rev. 0 - 10/79 -12-
Danici.
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a
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te u _
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-Procedure t:o. 5.4.2.lA_
Z/"VJ - $~2MField Quality Control

SM7Wg WS
TEST DATA SilEET

yEDGE-TYPE CO'u: RETE ASCl! ORS

11 anger I.D. !!o._]/M -M M Torque Wrench No. T/d / 77 (7-/2-#O

U. T.-Instrument tio. / (/ V - U. T. P er f o rn ed b Date W O M /.O Y[

.Verif Led uy/Date / /2 '' li1 view /L~a<f2_. < r ew 4 /; 7- 0
QC Enspedcor Engineer (./

FCR's & CN's
c* tiandato'ry CC liold Point for Wei-it. * Mandatery CC Ireld Point for All tladra-Type

~

""***'

| 2. 3 Y J- /, . .

lyPe 1- gBolt [/f// _-

3

Diameter u -
si si

Info- (in.)
g/ g, ,. $ , ,, g .i ,-

-

6 g '6 '6 f %

( 2., "2.- /

, Plate ThiCP.ne30 gf et y '' 5,' * /' f e' 3, te
--

k, a 'i$ _,,$/6 /5 /6

' 4 ,,Grout Thici.neus (in )
/ s., < * / 4 ,, / >i ., 14,,

e,

/ /4
f.cycline, flut Dacred

;
pilAYes/:lA) >]] I
Wede,e rod CrInd oft Over 5"

f

ch !!a/ Actual !!aar.ureco ,t Over \" /1//A - ~ -

1

~ fd. Wedge Ecds flush

/(/h ,
i

A liut Bottened Out
flo/ Threads Scoiled ,il () ' AfD AJ D A /,) A 1) /0 d!

* Tor <1ue (ft.lbs.)
/CD /00 l0O |00 Q 10b,

Correct !!ut Enc.ar,em nt
\/eS y25- t/t' S Ve5 !S VeS

'

.3

'

1;ut - Fluch (i 2s/fr<l) # '

\k'S \% V." $ ' Va3 Vc' Ve S'
Projection--Above Plate /

7, ,, ' f_ 'y g /,, ~7!"
' ff yn'

-(in.) 7fi 4, ,, T &6

L:mbeament
3 7 '' L:. S i ,,

- ge 3 g, o S- >.3,o , ~3 f ,, 3 T6J' f
!! umber *aitchers/1ype -_ / / / /- / /.

~

6 TJ3 5 1' 11 S I' l SII) 37) ,SIJDI
|tinimum I de.o Distan- e
Acceptable /See SF.<. rih /]ce . Occ. , Mce. Ace . / cc. , //ce.
!!ininum ljolt Spacin, -

Acceptahic/ Scc Skct. h kee. kav. bec. kee.. ' kee, kc .
(CROUEFD Pl. ATE)-

~
.

: Embedment = bolt' length - (project.lon + plate thickness + grout or ' space
-requiring greut).

(Ut! GROUT!.D PLATE)
EnhcJmcat '~ bol t length'- ~ projection above coacrete

n..y ;W a n/ o. .i, rne..'
____ ___
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Jos,eph it. Farley Plant - Unit II Date 9f.,3 80/

Field QC Procedure No. 5.3.2.lA TPNS fio . . A17.07
Orawing No.: N/A Revision N/A
Drawing Title: HANGER SKETCHES __

System ALL

Addressed to: APC0 Cons truction - Attention J. A. M00flEY
Southern Services, Inc. - Attn. -

Bechtel Corporation - Attention A. A. VIZZI
ITT Grinnell Corporation (Hanger Div.)
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Existino Condition: -

N
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THE FOLLOWING "AS BUILT" HAfiGER HAS BEEN FIELD VERIFIED PER NRC BULLETIN
79.14 GUIDELINES:

MARK NO. ISO fi0. CV NO. DANIEL REV.

2MS-R613 2-3 026 D.0

16 b'
Y

' ' Q ^ ,... ' n N .-t

AB0VE HAf!GER IS PER 79.14 ONLY, NO BOLTS INVOLVED. N <.-

, '. 2 '.),.-9
.- -"

-

I '. .- '

-

r. c.> . j. . :
,.. . s.
,

' . '
..\.

.

Recommended Action and Responsible Partv: ATTEN: R. GANTI/BEClfTEL -:9. . l l. -

PLEASE APPROVE ATTACHED "AS BUILT" SKETCH.
STRUc7,

y RECEIVED o
-

kp FEB 2 61980ff'

%' o n'
URGENCY:
(1) fleeded by un n.,

_

] 2/nn /80___

(time) yc (date)
| (2) Justification: yo_it cc-nigtion

APC0 flPD REPLY:
'

Disposition Reference Cfi flo.
OC Hold Taq flo. -(if anplicapleT:
DISTRIBUTION: DC FOR SUSPEtiSE FILE, APC0 0A FIELD REPRESEtiTATIVE, APC0 flPD, ALL
CONST. SUPERif1TEll0ErlTS
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MM-RCLA-493 |

5.0. SHP-84239 |
'

Ref.: W-ll81* *

|Mr. A Vizzi, Project Engineer -

Bechtel Power Corporation
Gaithersburg Power Division ,

P.O. Box 607 |
. Gaithersburg, !!D 20760 |

-

Dear Mr. Vizzi:

JOSEP!i M. FARLEY NUCLEAR PLANT
'

RCL Displacements

The following infomation is attaciled for your use as requested in W-1181:

I. RCL Themal Displacements of the Branch Line Nozzles:

k . ,a) 100% Fower Thermal Condition .

b) RHR Suction Thermal Condition-,

'

(RCLat350*F)

c) SIS Recirculation Thermal Condition ,

(RCL at .170*F)
- ..

. ,

II. RCL Seismic Displacements of the' Branch Line Nozzles due to Inertial
Loads which include , Effects of Closely-Spaced Modes:

. a))BE X+Y ,(East / West) and.0BE 2+Y -(North / South) for three equipment-

,
,

-support cases. 7
,

b) DBE X+Y and DBE Z+Y',for three &quipment support cases.
. . . . _ . - - - . -

..
,

~

III. RCL Displa:ements of the Branch Line Nozzle due to Stat' liv-Applied.
~

RPV Seismic Motion: . .

-

a) +X/+Y motion for three equipment support cases. r--

. , -

'

.b) +Z/+Y motion for thre'e. equipment support cases.
r .

1 s .

.
.
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HM-RCLA-493-2-Mr. A. Vizzi
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.

'
.

.

This data reflects the latest Unit 1 RCL analysis results and should be
censidered preliminary fcr Unit 2 auxiliary line analysis as well as
updated information for Unit 1 auxiliary lines within you scope.

If you have any questions, please call. ,

Very truly yours.
-

WESTINGHOUSE ELECTRIC CORPORATION
.

,.W/'1"f.

R. W. Manz v

Reactor Coolant Loop Analysis>

,
-

t . // , 2l4Ju_,
T. H. Liu

Reactor Coolant Loop Analysis
-

.

CL H. A. Sindt, Manager
Alabama Project .

.

/ dis
*

,

Attachment ,

'

*A. Vizzi IL,1A.

cc: F. E. Ehrensperger IL,1A
F. G. Doar IL, l A
F. S. Moore, Jr. IL,1 A

.

7.C g h - e o u 3 t , y._ jt

D. L. McCrary IL
.

.

.
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.

REACTOR C00U.NT LOOP MCDEL..

NODE POINTS DESCRIPTION

Node Point Description

200 Intersection of RPV,Nozzios

202 Beginning of RPV Outlet Nozzle

1210 Center of Hot Leg

g2|| RTD, R.H.EX. Loop 3IN. Luo P .2
211 in. from

3 1 18. RTD, L oc p l .-

A An. ourge cane Loop 2
12 in. to RHR Pump Loop 3

.

213 12 in. RHR Pump Loop 1

214 6 in, from RHR Pump Loops 1 and 24

1214 I tol. RTD . L en P 3 .
1220 Center of 50' Reducing Elbow' -

( 223 Safe End of SC Inlet Nozzle#
.

227 SG Lower Support

Intersection %of SC Nozzles1230
El. /JI'.?

"

: 1331
1235 SG Up t, Supportr

4/ El.
Feedwater Line .

../23f El. /r0'4"
1240 Top of SG (steam line)

242 Safe End of SG Outlet Nozzle

1250 Center of 40' Elbow

1255 Center of Crossover Vertical Leg
~

1260 Center of 93* Elbow

Fal%*M',*E*s'%*Mi*?"J*McV* ''

1270 center of 90' Elbow
2273 Safe End of RCP Inlet Nozzle

274 RCP Lower Support .

1275 Intersection of RCP Nozzles

376. Thermal Barrier (RCP) (EL, /Ji'#9' /[)''
j'

380 Lower Bearin (RCP)(EL.13 ? .',1r #h") i
,

~

'W sil
't

-EL. /33'3 % 'ity of Motor (RCP)| Center of Grav1285[.(
- ..

WE ST8NQHOUSE POnhe 562138i-
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REACTOR COOLANT LOOP MODEL,

NODE POINTS DESCRIPTION

Node Point Description

276 Safe End of RCP Outlet Nozzle

.2]],_ 2 in. RCS to RTD Manifold (Looos 1,
2. and 3)

278 6 in. from B.I.T. Loop 3

279 4 in. to Press Spray HDR Loop 2

280 6 in, from B.I.T. Loop 1

281 12 in. from Accumulator Loop 3
.' ,

282 12 in. from Accumulator Loop 2

4 in. to Press Spray HDR Loop 1
.

'

283 3 in. CVCS Loop 2

284 6 in. SIS from B.I.T. Loop 2

1290 Center of Cold Leg

291 12 in. from Accumulator Loop 1

292 3 in. CVCS Loop 1 -

1295 center of 32' Elbov
298 Safe End of RPV Inlet Nozzle

299 Beginning of RPV Inlet Nozzle

i

AvoirioA/AL RCP *ps Run'rs -

.

//0OS El E VA T/0^l
,,

'

-f0
* /37'7$>"; * *

m' P %/
.

.n-*

| \' y /> f 'J NJo

e/o og' 7 N"
so /3 / ' o " ' ~
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CAGE 2. . __

CORRESPONDENCE TABLE. MASSES-
. .

EXTE NAL JOINT ~~ DIRECTION ' - COMPUTED ADDITIONAL TOTAL TOTAL MASS
*~~~ ' ~ ~

INTERNAL DYNAMIC R

_. DEGREES OF FREFDOM WEIGHT (L83 WEIGHT ILB) bEIGHT ILB) (L8-5ECes2/INI

. . _. 26 115 TNGT X . 1176.0010 1176.0010 -3.0435 -

2T 115 TNGT Y 1176.0010 1176.0010 3.0435 .

. . . _ . _
28 115 TNGT Z

. _ _ 1176.0018) 1176.0010 3.0435
29 120 TAGT Y 1994.7133 1994.7133 5.1623

. . _ . .
30 120 TNGT Z 1994.7133 1994.7133 5.1623'

31 125 TAGT X 2813.4256 2813.4256 7.2811
.. .. . .

32 125 TNGT Y 2813.4256 2813.4256 7.2811
33 125 ThGT Z 2813.4256 2813.4256 T.2811

*

-

34
._ 130 TNGT,

_
X

._, .. 2891.6102 2891.6102 7.4835
,

35 130 TNC' Y 2891.6102 2891.6102 7.4G35
* _ . .__

36 130 ThG) Z 2891.6102 2891.6102 7.4839 ,

3T 140 TNGT X 3907.2997 3907.2997 10.1121

a
' _ .. 38 140 TNGT y 3907.2997 3907.2997 10.1121_. .. __

39 140 ThGT Z 3937.2997 390F.2997 10.1121
40 160 TNGT X 3696.4035 .

3696.4035 9.5663
41 160 TNGT Y 3696.4035 3696.4035 9.5663

. . __. . _ . 42 160 TNGT Z 3696.4035 3696.4035 9.5663*

43 165 TNGT X 2897.5068 20.0000 -291F.5068 7.5505
.. _ _ _ . _ . 44 .

165 ThGT Y 2897.5068 20.0000 2917.5068 7.5505
45 165 TNGT Z 2897.5068 20.0000 2917.5068 7.5505*

..
46 45 TNGT ._ _ x 2s89.0083 . 2889.0083 7.4767 _

47 45 TAGT y 2889.0083 2889.0083 7.4767
8. . . ,_ . . . _ 48 45 TNGT Z 2889.0083 2889.0083 7.4767

MASS.PolNTS EXhLUDED DUE TO POSITION AT SUPPO.1T OR NEGLIGIDLE MA55 1 10 ANCH
a 75 TNGT

180 ANCH
.
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E717EE I FARLEY UNIT NO32 MA13 STEAM (155UE-013- DEC 19e l' 04 27 Pdb

!
. PR06LE. J48E3 1 501..

PROJECT NUMBER 1 7597'

'''

_ GROUP . I JAG_

.
s

.

.

I
__ EIGENVALUE5 (CIRCULAR FREQUENCY IN RADIAN 5 PER SECOND)

, ,

| *
*60.4417015 93.5050249 97.8084717 146.1608601 175.7026787 206.2081127 213.6283836 243.5032902!

__ _ _

256.2654953 274.1343575 405.7765961 411.1515732 433.1599655 468.9055328 482.3805084 511.7106476
.

_ _ 537.0630646 635.1146317 646.2241211 689.1996536 693.5600586 749.5431137 755.5568466 825.7088928
846.5415726 1001.03717s0 1013.3184891 1088.1020966 1104.0574951 1172.2489319 1458.8297119 1530.9331970

1542.8483696 1707.0943756 1897.4890900 1944.0281830 2097.5161743 2604.6568604 2945.3573914 2987.2079468
|

3169.9575806 3276.2178040 3285.8692627 3538.3937073 4047.0461867 4844.6939819 1813.5890503 79057.5517578*

. .

-
-

t __ FREQUENCY IN CYCLES PER SECOND
i e

_ . _ _ _ _ _ 9.6832657 14.8817995 15.5667149 23.2622430 27.9639735 32.8190680 34.0000420 38.754iS51
64.5814056 65.4368601 68.9396076 74.6286964 76.7733068 81.441348140.7859550 43.6298747 , 102.8498497 109 6896248 110.3835050 119.2935925 120.2507 86 131.415761985.4763136 101.0817144 0e. _ .

134.7313900 159.3201504 161.2747822 173.1769733 175.7163563 186.5693703 232.1801567 243.6557g22
, _ _ 245.55103a7 271.6927376 301.9950218 309.4019547 333.8301490 414.5443649 468.7685852 475.4293137

5 4.5148430 521.4266964 522.9627762 563.1533279 644.1079788 771.0894775 1243.5723724 12582.41076660.

_ . _ _ . .

e. _ PERIOD IN SECONOS

_ , 0.1032709 0.0671962 0.0642396 0.0429881 0.0357603 0.0304701 0.0294117 0.0258033*

, 0.0245182 0.0229201 0.0154843 0.0152819 0.0145054 0.0133997 0.0130254 0.0122788
- ~ - ' ~ ~ ~ 0.0116991 0.0098930 0.0097229 0.0091166 0.0090593 0.0083827 0.0083160 0.0076094

0.0074222 0.0062767 0.0062006 0.0057744 0.0056910 0.0053599 0.0043070 0.0061042
.

~ ~ ' . 0.0040725 0.0036806 0.0033113 0.0032320 0.0029955 0.0024123 0.0021332 0.0021034
O.0019821 0.0019178 0.0019122 0.0017757 0.0015525 0.0012969 0.0008041 0.0000795

. . _ . . .

_ _ _ _ sonen THE LEA 57 SIGNIFICANT PERIOD 15 0.026 ._

* . . _ .

- - ~ . .

d
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a . ' 4 .. . M APW-A-5149
**

ene.ozy emseWestinghouse . Water Reactor q
. Electric Corporation Divisions N ,

ecx 355

f f M N ' v.,g
Pittsburgh Penns) Nan 315233

W -2 February 25, 1980
F8 2 81930 > 1 AM-RCSA-809

- -

Mr.-A..Vizzi E 103 7597 03/20
. Pmject Engineer SECHTEL

:( fF-fS-811,2/11/80

/Bechtel Power Corporation b - - - -

15740 Shady Grove Road
Gaithersburg, MD 20760 C#
Dear Mr..Vizzi:

JOSEPH M. FARLEY . NUCLEAR PLANT
Steam Generator Model

A model of the steam generator is transmitted for use in the NRC evaluation
of Farley Unit 2 main steam line to Loop 1. The model includes the folicwing:

1. A lumped mass stick model represented by pipe elements.

2. A stiffness matrix representation of the reactor coolant loop piping at
the steam generator centerline.

3. Stiffnesses of the lower and upper steam generator supports. Two cases
for the lower support stiffness are given because of the non-linearity
of the support bumpers. Both cases should be considered in separate seismic
analyses. The support column stiffness is included in the lower support
stiffness matrix for both cases.

The stiffness matrices of Items (2) & (3) above are defined in the following
coordinate system:

+X North
+Y Up

+Z East

This information satisfies the request of Southern Company Services in the
above referenced letter.

, x.,u ,1,,,, ,,a

i 4 0,. u .
,

If you have any questions, please call. . i
; : . . . a '. -

1 , , . .: ; ,Sincerely, y :- i i

d,E'_.
' iN

'

s r % w :.. w +f-- &, ; k;.
- _. 1

1 ':-

a : '*

.R.W.Manz/jm .

CC:(See distribution on
-

p-4,----.
': ---

J. L. Vota , Manager - :g - - -- 2
i, next page)

Southern Company Projecty ' ,-- ,
,

,

-' E . . . ..

--( ~3 ~~ ,

L
~ Z. , , '.'j i g

T. s;1' . h.i.a t M..

C '.C.h,37



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

_ . . .. .:.. . . . ..._ ... . . . . __. - .-

*

:. ., ; s ;,[: ,;e

( ,

APW-A-5149

[i,i -- - A.'Vizzi AM-RCSA-809t
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L - cc: A. Vizzi,'1L, lA
.

i -F. E. Ehrensperger, IL '

'_ F. G. Doar,1L,-1A
' V.c.Vatelee s J. 5. "ee e . Jr. ,1L

.

-H. 0.: Thrash,1L..
W.~G. Hairston,.-it- -

J. A.'Mooney, IL
0..Batum, 1L
' F. L. Clayton ,1L'
-J. 0. Jones,;1L

l o m .14.'q'.o g -R,-h-Krotzer , I L
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IAttachment to APW-A-5149I 6 .* \
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STEAM GENERAT0r .0 DEL'FOR FARLEY UNIT #2

.-

. . - ,

-.I i-
F . . , ,.. ~c c. :

9' JC; "Fv ' : .'-
ELO'l.it

b '

th<M '
.

6

This letter contains information proprietary to Westinghouse
Electric Corporation; it is submitted in confidence and is to
be used solely for the purpose for which it is furnished and
returned upon request. This letter and such information is

~

not to be reproduced, transmitted, disclosed or used otherwise
in whole or in part without authorization of Westinghouse
Electric Corporation, Nuclear Energy Systems.

-|

t
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Project Engineer % Ref: #1 APU-A-4671
d' #2 U-1354Bechtel Potter Corporation

P.O. Box 607
Gaithersburg, MD 20760

e

Dear fir. Vizzi:

J05EPH M. FARLEY t'UcLEAR PLAtlT
Replactant Accendix A and B Tables for A"H-A 4671

Attached are tables to replace those transmitted in P.eference fl. These ta51es
replace thJ Appendix A and Appendix B tchles previously transmitted (Ref. r2).

These tables are replccenents only and should be directly inserted into the
correct places in Reference,#1. All other tables, shetches, descriptions, etc. ,
transcitted in P.eference #1 are valid and should he used in conjunction with
this replacement data to deternine the seismic response of Unit 1 P.C. loop.
As in Reference #1, this data reflects latest Unit 1 inforriation and should

I be considered preliminary for Unit 2.

If there are any questions, please feel free to contact us.

Very truly yo es,
M[

~/ - .

H.A[ inh. ManagerR. W. Manz/cb
mpany jects

cc: A. Vizzi, IL, lA fnern
/'F. E. Ehrensoerger, IL r

F. G. Doar, IL - ROUIDiGi
'

i I _

I I A; '*%F. S. Moore, Jr., il
JP.og*ij$ N M4 1

r-,

H. O. Thrash, IL A . H. ~
0. L. Kingsley, IL 1RCH '9 4 /2~7 --J'l,'
J. A. Mooney, IL civil f _]'
0. Batum, IL _ CON? sys 8

__

F. L. Clayton, 1L II0ENSIn3 _._
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1 H. SELL |/ /f9{b hI9. Tarexovie 1 (
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'

Westinghcuse Water React' ' C'v'' i I FWR 5n~m 'm
!!ectric Corporation Divisions ecut su | | g,

uctNsmo j 1 ( PmupPmpM!r30
ELECT

mi October 26, 1977urcs
,

*Leur oss 2 5 J,. y/cy S.O. No.: APR-la5
-

Mr. A. Vizzi **-SC" |
''

MM-RCSA-677
-

Project Engineer 'C' f l l

Ref: (1)APW-A-26alBechtel Power Corporation mea Acu. I ! l
(2)W-1340P.O. Box 607 1 1 m AGaithersburg, MD 20760 secursi, rowea coa,, nt, t

xe no. nn.as noDear Mr. Vizzi: A
4TS -

7> 04 $ $
JOSEPH M. FARLEY NUCLEAR PLANT p .+V.4/

Uedated Seismic Structural Resconse of Unit 1 D.C. Leon g G44, f

In response to Reference (2), attached is infomation whfen superse #
a 0that infomation previously transmitted in Reference (1).
in /

'

4
Attached for your use are frequencies, eigenvectors (or mode shapes) correc. w
for mass, a table correlating the frecuencies and rass points, and mode by
mode displacements at the mass locations. The attached data is provided so
Bechtel can identify those node points which significantly contribute to the
system response. This information is transmitted for 3 support cases for each
of the following response spectra shock cases: OBE x+y, OBE y+z, SSE (OBE)
x*y, and SSE (DBE) y+z. Table 2 lists the associated support cases for each,

''

of the shock cases. The equipment support cases of Table 2 are defined in
Aopendix B of " Structural Analysis of the Reactor Coolant System for Alabanai

(Joseph M. Farley) Nuclear Power Plant Unit #1", Report No. SD 113, April 1976.
For example,

(SGLS4, SGUS2, RCPSS) or 4-2-6 indicates
'

Steam Generator Lower Support Case 4
Steam Generator Upper Support Case 2
Reactor Ccolant Pump Support Case 6

Figure 1 shows the loop model numbering system and Table 1 describes the location
of each of the node and mass points in Figure 1. The coordinate system is shownin Figure 1 and Figure 2.

Frecuencies and eigenvectors corrected for r. ass are a function only of the
system parameters such as geometry, stiffness, etc., and are not a function o#
response spectra. Therefore, only 1 set of frequencies and eigenvectors are
provided for each support case. The mode shapes are corrected for mass using
the mass normalization method, i.e., [
eigenvectors corrected for mass. [M] =$]he mass matrix, [I]T[M][$]=[I],where($]=thet the , identityma tri x. Itisthis)matrixwhichistransmitted. The frequencies, eigenvectors

.

/
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apt?-A 4671..

-2Mr. A. Vizzi

corrected for mass and a table relating the frequencies to the mode numbersA description of the format and use of thisare contained in Appendix A.
information is also contained in Appendix A.

Appendix B lists mode by mode displacements at the system mass points andThe modes listed in Appendix B contribute
other significant node points. One set of data for each of the casessignificantly to the system response.
listed in Table 2 is provided.

This data reflects the latest Unit #1 RCL data and should be considered
preliminary for Unit #2.

If there are any questiens, please feel free to contact us.
Very truly yours,

m

W. b O
H. A. Sindt,..anager

T. M. Adams /mb Southern Company Projects

A. Viz:1, IL, lAcc: F. E. Ehrensperger, IL, lA
F. G. Dear, IL, lA

-F. S. Moore, Jr., IL, lA
H. O. Thrash, IL, lA

i 0. Kingsley, IL,1A
J. A. Mooney, IL, lA
0. Batum, IL, 1A
F. L. Clayton, IL
J. D. Jones, IL*
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TAntg 1

MASS POINT LOCATIONS
^.

Location
Mass Point Number

1210 Center of Hot Leg

Center of 50 Steam Generator Inlet Elbow0~

"- 1220

1230, 1235, 1240 Steam Generator Model

1250 Center of 400 Steam Generator Outlet Elbow-

Center of Vertical Portion of Crossover Leg
1255

Crossover Leg Elbow Steam Generator Side (Center)0
f- 1260 90

Center of Horizontal Portion of Crossover Leg
1255

Elbow Crossover Leg Coolant Pumo Side (Center)0
1270 90

. Reactor Coolant Pump Model1275, 1285
Center of Cold Leg1290

0
1295

Center of 32 Cold Leg Elbow

|

\ ,,
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i
:
|
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' TABLE 2
|

ACTIVE SUPPORT CASES
.

.

0i . . Succert Cases|

.x.y Sheck v.2 Shock'

i
t .

f 4-2-6 4-2-6
4-2-5 4-2-5

| 5-2-5 5-2-5
i
t

|
,

-

_.
SSE(D3E): Suceort Cases

x.y Shock y,z Shock _

4-2-6 4-2-6
4-2-5 4-2-5
5-2-5 5-2-5

,
-

I

!

i

..g

i For a description of these support cases see
Appendix B. " Structural Analysis of Reactor
Coolant Loop /Sucport System for Alabama (Joseoh M. Farley)
Nuclear Power Plant Unit #1", Report No. SD 113,

,

' "' April 1976.
,
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Each of the sub-appendices in this section contain three tables, A.n.1, A.n.2,A ;

and A.n.3, where n denotes the sub-appendix number (n = 1, 2, or 3). ,

| r description of each table is listed below.
|' This table correlates the mass point degrees of freedom at each mass

location with a dynamic degree of freedom (000F) number and is usedA.n.1
j in conjunction with Table A.n.3.
|

At node point 1210 in Table A.T.1, which is the mass
,

| ,

located at the center of the hot leg, the x, y, z translational
For example:

degrees of freedom correspond to the first, second and third degrees
;

|

degrees of freedom are not-e , ey, ezof freedom respectively,
associated with inertia values and are reduced from the equations

x

All static degrees of freedom are labsled " FREE".
of motion.~~

:

This table lists the system frequencies (H2) in ascending order.The first four columns of each row list frecuencies and the secondA.n.2
four columns of each row list the mode numbers corresponding to
each of the frequencies contained in that row.

The intergers in the left most column
This table lists the $ matrix.are degree of freedom numbers given in Table A.n.1 and the dataA . n . 3_

associated with each of these intergers is a row of the e matrix.Each row of the e matrix corresponds to the relative
|

displacement of the mass associated with that degree of freedom for(See Figure A-1)

| . all modes. Example:'

43,1 thru e3,43 correspond to the relative disclacements of.

dynamic degree of freedom 3 for all forty-eight modes.

Each column of the $ matrix ~ corresponds to the relative displacementThe

of the entire system during one particular vibratory mode. frequency of this particular vibratory mode may be (cund as follcws:
From the frequency table. A.n.2, determine the desired frecuency

1)
of interest.
From columns 5-8 of Table A.n.2, determine the mode number

2) associated with this frequency of interest.
The mode nutber determined in 2) corresponds to the column

of the $ matrix associated with the frequency of interest,f.e., the column contains the relative mode shape of the system
3)

,

' ''

at the frequency of interest.

.

W

'

-
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. . . . . .
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From Table A.l.2 the frequency of 77.017 Hz corresponds
to the 2nd mode, therefore, the second column of the e matrix is
Example: ,

!,_.

the normalized mode shape of the system at 77.017 Hz./

is the displacement of DDOF(2) for the 2nd mede (77.017 Hz) of
vt6 cation.. From Table A.1.3, $ .2 = 1.568E-1.*2 2

2
l

is the displacement of 000F(48) for the 2nd mode (77.017 Hz)
|''' = 2.270E-4.

eh8!bration. From Table A.1.3 448.2 I

'

c v

The example values are circled in Table A.1.3 and are circled on
}Figure A.1.

,.
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FIGt!RE A.1'* ** '

The Output Data of Tables A.n.3:

-

/

1
@.3$ ,i h p i 2... . . . . . . .

: -
'

e.,,3 e.,,4 . .. . . . . . . .

. . . . , . . . . -^ . .- .

hg,31 .....hg48. . . . . ..

1

l

2.
'

. . . , . 6 r. 3 :2.hr.p 3 4, z. . ,... .
'

'

$ 4,6 O z,i4~

. . . . . ... ., ,

.. .. . . . .. . .. .

h 43. . .- - - . . . - -c g,
, , p

I | | I .| ..I' I I

k| $ Ir

.

4
E b46 y 9 ,7 9-

44.,u.& o,1 9 4 e m . . . . . . .

t o.is # e ,i. .. . , , , , , ,
.

e' o , * * * * .e o

h4s,45! h 4S &7
'

3 . , e s. . . , a

Theactuald matrix:

Mode 2, 77.017 Hz

/!

ps,s My h i,43000F 1 % ,. . . . .
_

SF 2--> #21 g3 ...... .

. . .

. . . . . . . . .

.

. e . . * * * .

e .

. . . . . .y , . ,

' * . . . . . . . .

* . . . . . . e e .

. h4E 4 5DDOF 4 8 --, k ar. ,tI $4g,7 , , . . .
3

s
- - - .

,.

,..

NOTE: The subscripts are 0(row, column)
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APPENDIX B

MODE BY MODE DISPLACEMENTS FOR SIGNIFICANT VIBRATORY MODES
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As previously stated the frequencies and eigenvectors (corrected .for mass)''
'

depend only on the support case, for example, the OBE 4-2-6 x.y and the SSE,

(DBE) 4-2-6 z,y cases have the same frequencies and eigenvectors. Table B.1
should be used to correlate the data of Appendix A to data-in 'this sppendix.

The mode numbering system of the tables in this section correspond to the
frequencies in ascending order. For example, Fode 1 (of this section)~'

corresponds to the lowest frequency (Table A.n.2.) and this frecuency's associated
mode shape (Table A.n.3), mode 2 the second lowest frequency and this frecuency's
associated mode shape, etc.

The frequencies associated with these modes are listed in the respective tables.
All translational displacements are in inches and all rotational.displacerents'

are in radians. 'The displacements are in the coordinate system of Figure 2.
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TABLE 9.1 i

-

Correlation of Appendix A & Appendix B Data

:
-

''

Shock Type & Appendix B Applicable
, ,,

Direction Subappendix Scopert Case Appendix A
Tables

w

OBE w y B.1 4-2-6 A.1.1, A.1.2,

OBE y,z B.2 A.1.3,

*SSE x,y B.3
*SSE y,z B.4

.

OBE x.y B.5 4-2-5 A.2.1. A.2.2,

00E y,z B.6 A.2.3
*SSE x.y B.7
*SSE y,z B.8

OBE x,y B.9 5-2-5 A.3.1, A.3.2
OBE y,z B.10 A.3.3

*SSE x,y B.11

|
*SSE y,z B.12

.

~

( .

#
* NOTE: SSE is the same as DBE.

'
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| OBE xy Support Case 4-2-6
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