. \‘l Alabama Power Company |

600 North 18th Street

Post Office Box 2641
Birmingham Alabama 35291
Telephone 205 323-5341

2

F.L CLAYTON, JR. Alabama Power

Senior Vice Presidant

March 17, 1980
Docket No. 50-364

Director of Nuclear Reactor Regulation
U. §. Nuclear Requlatory Commission
washington, D. C. 20555

Attention: Mr. John F. Stolz

JOSEPH M. FARLEY NUCLEAR PLANT - UNIT NO. 2
CONFIRMATORY PIPING Al ALYSIS PROGRAM

Gentlemen:

Your letter dated February 20, 1920 contained a request for
additional information that would allow an independent confirmatory |
piping analysis to be performed by your consultants on the main steam |
line, loop A, extending from the steam generator nozzle to the contain-
ment penetration. Accordingly, enclosed are two (2) copies of a
documentation package that has been assembled 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. Merv Bampton, Battelle - Pacific
Nertiwest Laboratories.

Please note that the stiffness value provided for support 2MS-R612
is subject to change since the structure is currently being modified in
accordance with the requi: sments of IE Bulletin 79-14. We will advise
if the given value associated with the proposed modification requires
further revision. As a final conment, the seismic analysis that was per-
formed on the A main steam line was a decoupled analysis. The method-
ology used to perform such an analysis was explained during a telephone
conversation on February 11, 1980 between our staffs.

v
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Docket No. 50-364

Director of Nuclear Reactor Regulation
March 17, 1980
Page -2~

It is our understanding that the primary emphasis of this in-
dependent analysis is 0 verify that the selected piping system design
meets the applicable ASME Code stress criteria in the as-built condition.

Yours very truly,
2 ¥ Olaaan
F. L. Clayton, Jr.
FLCjr/TNE/mmb
Enclosures
cc: Mr. R. A. Thamas w/0 encl.

Mr. G. F. Trowbridge w/0 encl.
Mr. Merv Bampton w/encl.
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"’ il
SYSTEM DESIGNATION FOR JOSEPH M, FARLEY
NUCLEAR PLANT UNIT NO. 1

SERVICE NO, SYSTEM
B13 REACTOR COOLANT PIPING
Ell RESIDUAL KEAT REMOVAL/LOW HEAD SAFETY INJECTION SYSTEM
El3 CONTAINMENT SPRAY SYSTEM
&. Elé4 CONTAINMENT AIR SAMPLING
E21 HIGH HEAD SAFETY INJECTION/CHEMICAL & VOLUME CONTROL SYSTEM
E22 REACTOR CAVITY POST LOCA DILUTION SYSTEM
E23 PUST ACCIDENT CTMT VENTING & SAMPLING SYSTEM
F16 SERVICE & HANDLING OF STORAGE EQUIPMENT
Gl2 BORON THERMAL REGENERATION SYSTEM
G21 LIQUID WASTE DISPOSAL SYSTEM
G22 GAS WASTE DISPOSAL SYSTEM
G24 STEAM GENERATOR BLOWDOWN SYSTLM
G31 SPENT FUEL POOL COOLING AND CLEAN UP SYSTEM
N1l MAIN STEAM SYSTEM
N12 AUXILIARY STEAM SYSTEM
N13 SERVICE STEAM SYSTEM
N21 CONDENSATE AND FEEDWATER SYSTEM
N22 AUXILIARY DRAINS AND VENTS SYSTEM
N23 AUXILIARY FEE. 7vATER 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 OFF GAS SYSTEM
Pll CONDENSATE AND DEMIN., WATER TRANSFER AND STORAGE SYSTEM
P12 MAKE-UP WATER SYSTEM
P13 CONTAINMENT PURGE SYSTEM
Pl4 NITROGEN AND HYDROGEN SYSTEM
P16 SERVICE WATERS SYSTEM
P17 COMPONENT COOLING SYSTEM
P18 SERVICE AIR SYSTEM
P19 INSTRUMENT AIR
P20 AUX. STM. & COND. RECOVERY SYSTEM
P21 DIESEL AND AUXILIARIES
P23 CONTAINMENT LEAK RATE TEST SYSTEM
P24 SANITARY WATER SYSTEMS
P25 RIVER WATER SYSTEM
P26 CIRCULATING WATER SYSTEM
P27 WATER TREA
- s
CONDENSER TUBE CLEANING SYSTEM
SOUTHERN SERVICES INC.
oa AN e ALABAMA POWER COMPANY
i 2 po-A Added P20 suaser . JOSEPH M. FARLEY NUCLEAR PLANT
3 73| Rev, P11l Add P ¥
A e e SYSTEM DESIGNATIONS
s 5
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SYSTEM DESIGNATION FOR JOSEPH M. FARLEY
NUC LANT UNIT NO, 1 (CONT' D

SERVICE NO, SYSTEM

P42 PLANT HOT WATER HEATING SYSTEM

P43 FIRE PROTECTION SYSTEM

Froe REFUELING WATER TRANSFER AND STORAGE

R&3 DIESEL GENERATCR AIR START SYSTEM

S42 DOMESTIC WATER

544 SANITARY SYSTEM

T2 DOMESTIC WATER SYSTEM (CONTAINMENT)

T46 STANDBY GAS TREATMENT SYSTEM

T47 CRDM COOLING SYSTEM

Uos DEWATERING (TURB, BLDG.)

v27 ROOF DRAINS ( TURB. BLDC.)

ULl HVAC PIPINC

ua2 DOMESTIC WATER SYSTEM (TURB. BLDG.)

U43 FIRE PROTECTION SYSTEM

Uds SANITARY SYSTEM

V19 CLOSED LOOP AUX, STEAM & CONDENSATE RECOVERY SYSTEM

V2?7 ROOF DRAINS (AUX, BLDG.)

V42 DOMESTIC WATER SYSTEM ( AUX, BLDG.)

V43 FIRE PROTECTION SYSTEM

V49 CONTROL ROOM HVAC AND FILTRATION SYSTEMS

wo9 DEWATERING (ARC WATER)

w27 CHLORINATION SYSTEM

w32 SCREEN WASH SYSTEM

w36 SERVICE WATER INTAKE STRUCTURE

Wa3 FIRE PROTECTION SYSTEM

X44 SANITARY DRAIN SYSTEM

Y09 DEWATERING (YARD)

16 __ e WATER TREATMENT

Y36 _SANITARY WATER (YARD) SYSTEM

NPT e I%ﬁ&fﬁ HOUSE

Y43 FIRE PROTECTION SYSTEM

Yéd SANITARY DRAIN SYSTEM

Y45 RADICACTIVE DRAIN SYSTEM

Y52 OIL & CHEMICAL STORAGE AND TRANSFER SYSTEM
BECHTEL CORP. JOB 7587-03 SOUTHERN SERVICES INC.
- |mo.loam | *EVIssOn
i T ALABAMA POWER TOMPANY
i 542 soancr _ JOSEPH M. FARLEY NUCLEAR PLANT

i1
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CENERAL NOTES

5. PIPING C S CODE DEFINITION

1.1 Piping Classes are designated by a three letter code. The first
letter indicates the Primary Valve and Flange rating; the second
letter the type of material and the third letter the code to which
the piping is designed.

1.2 The designations are as follows:

First letter - Rating

C = 1500¢

D - 900+

E = 6004#

F = 400+#

C = 300#

R - 150#

A

K ~ For general use as designated
L - on pipe class sheets

~ -

Second Letter - Mat'l.

- Carbon Steel

- Stainless Steel
Cast Iron

= For general use
- @as designated

= on Class Sheet

Z"MMmMmoOw
'

Third letter - Desipgn Coge

A = ASME Code, 1971, Section 111, Nuclear Power Plant Corsonents

Class |
-« (Class 2
- (Class 3

Code for Power Piping, ANSI B31.1.0
- Portion of ANSI B 31.1.0 applicable to Roof Drains.

OO m
L

BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.

P T LY ALABAMA POWER COMPANY

PN SUSJECT JOSEPH M. FARLEY NUCLEAR PLANT
peraiL _ PIPING CLASS SHEETS-GENERAL NOTES

oAt suPERSEDES scaLE oA or il swexrs -




xev. 5 2/6/75 Added HED-603 DESIBN | ™~ oovicE cONDITION |
“:. .53”:52 9/17/76 Added HBD-623 55 RATING DnaWING
¥ R
SERVICE — - NORMAL NUMBER
Rev, & 9-5-74 Added 80 P3iG .'
NUMBER 2 "y 211 1 o
Loy 7 }"‘iffg 52":}1-‘4- (ho
Nell MAIN STEAM SYSTEM
EBB=6 Main Steam Drip Leg Drains 1 1085 ] 600 775 517 D=175324])5
HBD=503 Drains to Aux Steam Cond Tank |11 150 | 500 Gravity 212 D=175324
HBRD=504 Drains to Drain 11 1501 500 Gravity 212 D=175324]5
EBD=7 Main Steam Drip Leg Drains 11 1085] 600 775 517 D=175324)5
HRD=505 Drains to Aux, Steam Cond, 11 1501 500 Cravity 212 D=175324f5
Tank
HBD=506 Drains to Drain 11 150] 500 Gravity 212 D=175324f5
ERD=8 Main Steam Drip Leg Drains 11 1085| 600 775 517 D=175324f5
HBD=507 Drains to Aux, Steam Cond, 11 150] 500 Gravity sl D=175324f5
Tank
HRD=508 Drains to Dra.n 11 150] 500 Gravity 212 D=175324f 5
EBB-7 Steam Genrrator Upper 1 1085 600 775 517 D=17532
Shell Sarple Conn. D-17532
EBD-9 Main Steam Line Sample I1 |1085 600 775 517 D=17532
- 51?2
DBD-8 Temp. Stm. Gen. Bypass piping| II |1085 600 1085 200 D-17532
for chem. cleaning (Unit 1)
EBD-10 Temp. Stm. GCen. Bypass piping| II |1085 600 1085 2090
for cher. cleaning (Unit 2)
E8D-211 M.S. Line to Air Ejectors
Drain 111085 600 750 S1C |D-170295
FE8D-21. vain 5tm, Drain Pot Drains +4 | 1085 600 750 510 D-170295
EBD-213 Dump \alve Disch Line Drains 11 {1085 | 600 750 510 |D-170295
HBD=-605 Emergency Air Supply to I 150 150 190 95
Atmos. Relief Valve
1iBD-623 | Nitrogen supply to main stream|l] 150 | 500 135 120°
hheader
ERC-3 Atmospheric Dump Valve Dis- I 1085 | 600 775 517
charge to Atmosphere
BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.
A e T AT Y ALABAMA POWER COMPANY |
- -
g 20-18473 Mgﬁﬁd?md‘ susuzer _ JOSEPH M. FARLEY NUCLEAR PLA
= L) UMMARY
~I5-J% Added DBD-5 & | DETAR PIPING CLASSS
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]
CLASS tne SERVICE CORDITION
RATING
1S DRAWWS
PERVICE v
- MO MMA L e A
KUMBER S me| %
e -
N1l Main Steam
ERD-218 MSR A & 2A H. P, Steam OrS | ¢ 775 57 D170171
Drain !
|
EBD-219 | MSR 1B & 2B il. P. Stea 1085 | © 775 5.7 ‘v
Drain
EBD-220 “5FP Turbine H. P, Steam i1 11085 | 600 775 517 D179171
Lzadin
EBD-"21 SGFP Turbine H. P. Steam 1085 | 60 775 - 1 ¥ D17C17!
Drain
EBD-223 Seal System Main Steam I1 ] 1085 ] 60 775 517 D17017
Drains
HBD-657 Main Steam Safety Valve 1 150} 500 80 325
Discharge to Atmosphere,
EBD-12 MS Safety Valve Discharge 1 1085| 600 150 370

Elbow

BECHTEL CORP. JOB 7387-03

SOUTHERN SERVICES INC.

NO. | DATR VRSO

0 [7/23/76 New Sht.

ALABAMA POWER COMPANY

M

1 10/4 /76 Add HBD-657 &

JOSEPH M. FARLEY NUCLEAR PLANT

sSURECT
EBD-12
e PIPING CLASS SUMMARY
SUPTREEDES SCALS “538 d IR TR A-




4 B=16-73 Add Sewr Cond

-
Rev. 6_7 ] Added EBD-11
cams | e, br (874796 BOTYWRRTRS s OERIGN SEAVICE CONDITION
EBC-S RATING DRAWNG
: SERVICE ] g
sEAvICE | & o : NORMAL NUMBER
AUMSE R wo g | %
Rev. 5 6-15-74 Added Ratingsy PsiG %
N1l M2 IN STEAM SYSTEM
EBB-1 Main Steam from Steam Genera- 1 1085 | 600 775 517 175300~
tors to Mn. Steam Safety Valve 175302
Header
EBB-3 Main Steam Safety Valve Headeryq I 1085 | 600 775 517 75324/5
EBD-3 Main Steam Supply from Isol I1 | 1085 | 600 7°¢ 51
Valves to Aux. Bldg. Wall
EBD-200 |Main Steam Supply from Aux I1 | 1085 | 600 775 517 170114
Bldg. Wall to:
1)H.P. Turbine
2)MSR 2nd Stage
3)Rotor Gland Steam Seal
H.P. Supply Conn,
4)Feedwater Pump Turbines
Z&SB)SJAE Supply Conn.
6 )Condenser Sparging System
Control Valve
7)By-Pass Shut-Off Valve
Ahead of Control Valve
HBC-85 OelebeD
EAD-11 From N; supply to main 11 1085 600 775 517
stean header
HBD-200 |From Sparging System Control IT | 150 | 600 100 517 170114
Valve to Sparging Nozzles at
Condenser
GBD-ZOO& From MSR Shell to SGFP Turbine| II ! 265 515 208 490 170114
EBB~4 From drip leg to Aux. Cond. Tapk
uc-is Deledd A
BECHTEL CORP. JOB 7587-03 SOUTHERN SERVICES INC.
wo. | paTx REVISION
on 1T hen) , ALABAMA POWER COMPANY
. . JL==J=L$t=h¢!==-
CORMARE | L E:g-s was susuzer  JOSEPH M. FARLEY NUCLEAR PLANT
PIPING CLASS SUMMARY
3 1-29-P3 Del.EBD-200-6| P¥TAN
1!"‘" 4 T RBD-210 53 A-




.equired,

1

~——

A butt weld may be used wvhere a reducer

JOTE 2:

3

14

3 W

Class EEB
ASME Code Sect.
Main Steam

Rev, 9 4/22/77 Add Blue African
111 Class 2

PRIMARY FLANGE AND VALVE RATING
600 .'SIG3 B50F

Carbecn Steel

PIPE: Size 2" and smaller 2%" thru 24" 32" 0.D.*

Construction Seamless Seamless welded

ASME Spec. SALOS B SALO6 B SA155 Gr. KCF-70

Class 4

Schedule 80 80 1.033" Minimum wallw
TITTINGS **Size 2" and smaller 2%" thru 24" 32 0.0,

Type Forged Seamless or Seamless or

Welded welded
Joint @ Socket Weld Butt Weld Butt Weld
ASME Spec. SA-181 Gr I,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. SALO05 Gr. 11 SA105 Gr. 11

Rating 600# RF 600# RF

Bored to Schedule 80 Schedule 80
GASKETS: Flex‘tallic style CG, Type 304 stainless steel and Canadian asbestos filler,

except that Mn, Stm Safety Valve gasi:ts shall have Blue African Asbestos or
BOLTING: Tvpe - Stud bolts with two nuts grafoil.

Stud - ASME SAl93 (Grade B-7 Z@L

Nut - ASME SAl9% c(rade 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.
**Raducing couplings shall be used for piping over 600 psi
Inserts may be used in other locations

s

CORROSION
ALLOWANCE: The above schedules and minimum wall thicknesses include 0.065" corrosion
allowance.
NOTE 1: All piping and associated welding filler metal which is part of contdin-
i ment penetration shall be impact tested at +10° F. Impact tests are not

required for pipe ¥ in. or less in naminal wall thickness or 6 in. nominal
diameter and less. Acceptable values shall be thpse listed in Tabdle 1-7.1
of the_Nuclear Code. .

#Minimum wall thickness for '~ 'n steam saféty valve heade~ shall be 2.312"; nominal 0.D.

__for header ahall be 36,57 '
BECHTEL CORP. JOR "™’ ./ ) SOUTHERN SERVICES.INC.
on #777 P - e ALABAMA POWER COMPANY
= 1 9117, Sas Grade 'B
ey |2 poreriaid Canadiar | o JOSEPH M. FARLEY NUCLEAR PLANT

3 11873 %%Red. Cplg.Not Piping Class Sheet
. 4 1-2%;73 Del.32" Flg. | OFTAR ——
5 &14-73 Fitti Materias
DATE . ... .. .| susewssoee -~ . scaLK s on L4 or 12 semxrs A-
Bumaarmarst e e s e AT
LB/ 3/ ] uote : 7  9-12-73 Gaskets B 3/1/77 Gasnets




PRIMARY FLANGE AND VALVE RATING

600 PSIG @ B850F

Carbon Steel

PIPE: Size 2" and smaller
Construction Seamless
ASME Spec. SAl06 B
Schedule 80

FITTINGS: * Size 2" and smaller

A Type Forged

Joint @ socket Weld
é ASME Spec. :=A-181 Gr I A-105-71
Code Case,or -A234 WrF

Rating ISP 00

FLANGES: Size 2" and smaller
Type Forged
Joint Socket Weld
ASME Spec. SA105 Gr. 11
pating 600# RF
Bored to Schedule 80

Class EBC
ASME Code Sect. 111 Class 3
Auxiliary Steam
2%" thru 24" . - el 5 N N
Seamless Welded
SA106 B SA1S55 Gr. KCF-70
Ciass 1
80 1.033" Minimum wall
25" thru 24" 32 0.0
Seamle.s or Seamless or
Welded welded
Butt Weld Butt Weld
SA234 WPB SA234 WPC

.chedule 80
2%" thru 24"
Forged

Weld Neck
SAL05 Gr. 11
600# RF

Schedule 80

1.033" Minimum Wall

o

|
!
i

GASKETS: /2, Flexitallic style CG, Type 304 stainless steel and Canadian

asbestos filler.
BOLTING: Type - Stud bolts with two nuts
Stud - ASME SAl93 (Grad~- B-7

Nut - ASME SAl94 Grade 2H, hexagon,

JOINTS: Welded except at flanged equipment.
Field weld end preparaticn per sheet | of 10.
Weld end transition per sheet 1 of 1, type I.
Branch connections per sheet 2 of 2.
tas'Rcducing couplings shall be used for piping over 600 psi
Inserts may be used in other Jocations

semi~-finished

CORROSION .
ALLOWANCE: The above schedules and minimur wall thicknesses include 0Q.065"
corrosion allowance.
[C& @ . 272 1: A >but:t weld may ce .sed where & reducer is required.

rev 5|6-14-73|Titting !‘aterial | lev. ¢

: :-/"T[l.cx 1

BECHTEL CORP. OB 7597-03

SOUTHERN SERVICES INC.
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"Grade D"

AMA POWER COMPANY
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Piping Class Sheet
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Class EBD
** MISI B 31.1.0, Class II & III
Kain Steam
Main Feedwvater
PRIMARY FLANGE AND VALVE RATINC Non-Nuclear
600 PSIC @ 850F
Carbon Steel

Size 2" and smaller 2%" thru 26" /30" /32"
Construction Seamless Seamless Welded
ASTM Spec A-1068 A-106C * A-155 Gr. KCF-70
Class 1
SChedUle 80 60* 1.000“/1.018“/1.033“/’
1.093"/1.154" min. wall
FITTINCS: **%* Si.e 2" and smaller 2%" thru 24" 26"/30"/32"/34"/36" 0.D
Type Forged Seamless or Seamless or
welded Welded

0 1% L4
]
Je 20

A

A Joint (@ Socket wWeld Butt Weld Butt Weld
Z&l ASTM Spec. A-181 Gr 10 A-105-71 A-234-WPC [C&ﬂ-llé-WFB fromA515GR.70
or A 234 Gr., WPB or A-234-WPC
Rating 3000# Schedule : 1.000"/1.018"/1.033"/

1.093"/1.154" min. wall
Size 2'" and smaller 2%" thru 2 4
Type Forged Forged
Joint Socket Weld Weld Neck
ASTM Spec. A-105 Gr. II A-105 Gr. II A
Rating 600# RF 600# RF l

Bored to Schedule 80 Schedule 60* l

GASKETS: Zﬁl Flexitallic style CG, Type 304 Stainless Steel and Canadian asbestos
filler.

BOLTING: Type - Stud bolts with two nuts
Stud - ASTM A-193 Crade B-7
Nut - ASTM A-194 Grade 2H, hexagon, semi-finished

JOINTS: Welded except at flanged equipment.
Field weld end preparation per sheet 4 of 10.
Weld end transition per sheet 1 of 1, type I.
Branch connections per sheet 2 of 2.

ng"'Reducing couplings shall be used on piping over 600 psi
Inserts may be used in other locations

QUALITY CONTROL AND ASSURANCE REQUIRED

CORROSION
ALLOWANCE: The above schedules and m'‘nimum wall thicknesses include 0.065" corrosion
‘tl allowance, except that 14" pipe wall includes 0.017" ~“orrosion Allewance.
*Note: All 24" steam generator feedpump discharge piping to be A-155 Gr. KCF-70
Class I, 1.000" min. wall. For sizes smaller than 8" use Schedule 80

*For crarification, see applicable class summary sheet.
_|Rev 616-16-73[?itting,Mltetill [Rgv. 71 8-3-231 1. "F 21 .ev.8 6-1/-/% .or, Allow
BECHTEL CORP. JOB 7557-03 SOUTHERN SERVICES INC.
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PIPE: Size 2" and smaller 3 o " 8" thru 8"
Construction Seamless Seamless Seamless
AST™ Spec. AlO6-68 Grade B Al05-68 Grade C Al06-68 grade C
Schedule 80 80 100 #
FITTINGS: w#*Size 2" and smaller M o ¢ 8" thru 18"
Type Forged Seamless or Seamless or
Welded Welded
Joint @ Socket Weld Butt weld Butt weld
A ASTM Spec. A-181 Gr I3 A-105-71or A234-65 WEC A234-65 WPC
A-234 WPB
Rating 3000+ Schedule 80 Schedule 100
FLANGES : Size 2" and smaller 3" to 6" 8" thru 18"
Type Forged Forged Forged
Joint Socket weld Welding Neck Welding Neck
ASTM Spec. Al05-68 Gr. II Al05-68 Gr. II  Al05-68 Gr., II
Rating 900# R. F. 900+# R. F. 900# R. F.
Bored to Match Pipe Match Pipe Match Pipe

GASKETS: A

BOLTING:

JOINTS:

lgs"‘kcducing couplings shall be used for piping over 600 psi

CORROSION
ALLOWANCE:

*#*For clarification,
@ o2 1 A butt

Class DBD

**ANSI B31.1.0, Class 1
and III
Main & Aux.
Non-Nuclear

Feeduwater

PRIMARY FLANGE AND VALVE RATING
900 PSIGC @ 850F
Carbon Steel h

Flexitallic gasket style CG, Type 304 Stainless Steel and Canadian
asbestos filler.

Type - Stud bolts with two nuts
Stud - ASTM Al193-70 Gr. B7
Nut - ASTM Al194-69 Gr. 2H, hexagon, semi-finished

Welded except at flanged equipment.

Field weld end preparation per sheet 3 of 10.
Wela end transition per sheet 1 of 1, type I.
Branch connections per sheet 2 of 2.

Inserts may be used in other locations

The above schedules include 0.065" corrosion allowance.

ee applicable class summary sheet.
weld may e :sed where a reducer s re uived,

BECHTEL CORP. JOB 7597-03

SOUTHERN SERVICES INC.

s = R ALABAMA POWER COMPANY
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£ 3L 3 Fitting Matersl Piping Class Sheet
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Rev, 7 11-8-74 Added Note 3

Class HBC
ASME Code Section 111 Class 3

PRIMARY FLANGE AND VALVE RATING
15C P3IGC at 500°F

Carbon Steel

PIPE: Size " to 10" i2" to 36";£x
Construction Seamlecs Seamless or welded
ASME Spec. SA106 Gr. B SAL06 Gr. B
SAl55 Class 11Gr.CS5)
ZS; Schedule L0 *=* Zﬁk té. 3/8" wall*
FITTINGS: Size 2" and smaller 24" to 10" 12" to 36" Zts
Type Forged Seamless or welded Seamless or welded

Joint @ Socket weld Rutt we kA Butt Weld

\
[\ [3\ ASME spec. SA-181 Gr T, A-105-71  SA234-65 WPA or WPB SA234 WPA or WPB
fode Case I5190r SA234 WPB

Rating 3000 1b. Schedule 40 Std 3/8" wall
FLANGES: Size 2" and smaller 25" to 10" e 12v 0 W1 &

Type Forged Forged i Forged

Joint Socket Weld Weld neck Weld neck

ASME Spec. SAL8l or SALOQS SAl8l or SAl05 SAL181 or SAlOQS

Rating 130 1b. R.F. 150 1lb. R.F. 150 1b. R.F.

Bored to Schedule 40 Schedule 40 Match pipe
GASKETS: Compressed asbestos, rubber bonded flat ring, 1/15" thick, dimensions

to ANSI Bl6.21.

BOLTING: Type = Stud bolts with two nuts
Stud « ASME SAl193 Jr. B7
Nut - ASME SAl94 Gr. 2H, hexagon, Semi-finished

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.
CORROS ION
ALLOWANCE: “he above schedules include 0.065 corrosion allowance.
NOTE 3: Permanent backing rings are permissible on 12" and larger dia. service water
piping outside the buildings.

“'OTE 1: All buried service water piping from 30" to 36" diameter to be 0.500" wall,
#* For sizes 24" & 3" Schedule B0 pipe is permissible

**% For flange size greater than 24" use Large _iameter A I-:vpe flange class 125 RF
per Tube Turns Large Diameter Flange or equal. / 'rilled to AN:! ' 16.1)
@ T L: A i:tt weld mar fe used where a red.cer is re-:ire”,

Re: 5 6-14-?3i?1tung ‘Atetiall Zev. ;l won?: 1 ote 2
BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.
on T TR L ALABAMA POWER COMPANY
= e s Added woe sussecr _ JOSEPH M. FARLEY NUCLEAR PLANT
P8 B ﬁ%%s%icr, 11 peraiL __Piping Class Sheet
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Le used whe:e r1educer is veguived,

-

butt weld wn

E;> [:> ZSS (U 2WOIE 2:

, 6 £+15-74 Per SM-133

Class HBD
ANSI B31.1.Q
Class 111
Non-Nuclear
PRIMARY FLANGE AND VALVE RATING
150 PSIC at 500°F

Carbon Steel

P1PE: Size ¥" to 10" 12" to 26"/80" to 48"
Construction Seamless Seamless or welded
ASTM Spec Al06 Gr. B Al06 Gr. B; or
ZC:S A53 Gr. B may be used for ¥" AlSS Class II Gr. C55
instr. & service air piping. std. 3/8" wall/0.500"
Schedule &0 ZCES wall™
FITTINGS: Size 2" and smaller 25" to 10" 12" to 26"/30" to 48"
Type Forged Seamless or welded Seamless or welded
Joint @ Socket weld Butt weld Buttweld
A ASTM Spec A-181 Gr II, A-105-71 A234 WPA or WPB A234 WPA or WPB
or A 234 WFB std. 3/8" wall/0.500"
Rating 3000 1b, Schedule 40 wall
FLANCLS: Size 2" and smaller 25" to 10" *% 12" to 26"/30" t~ 48"
Type Forged Forged Forged
Joint Socket weld Weld neck weld neck
ASTM Spec Al8l or AlOS Al8l or AlOS AlBl or AlCS
Rating 150 1b. R.F. 150 1b. R.F. 150 1b. R. F.
Bored to Schedule 40 Schedule 40 S:dga?{e" wall/0.500"
GASKETS: Compressed asbestos, rubber bonded flat ring, 1/16" thick, dimensions

to ANSI Bl16.21.

BOLTING: 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 transitions per sheets 6 and 7 of 10.
Weld end transition per sheet 1 of 1, type ...
Branch connections per sheet 1 of 2.

* NOTE1: lfi& All above ground service water piping from 12" to 36" dia. to std.

3/8" wall.

CORROSION

ALLOWANTE: The above schedules include 0.065" corrosion allowance.

** Tor flange size greater tnan 24 wuse Large ilameter &7 =pe flange class 125 R.F,

per Tube Turns Large “iameter Flange or equal.( rilled to -~ P 1+.1)
BECHTEL CORP. JOB 7597-03 SOUTHERN SERVICES INC.
e _/J??_??L NO. | DATE | REVISION
x rarias wee ALABAMA POWER COMPANY
T [Zesn|Added Tabove | ey JOSEPH M. FARLEY NUCLEAR PLANT
ground"
s S0 - DETAIL _Riping Class Sheet

o ) ) terial
DATE 1%? ST = ALK on 25 . 32_ vesere A'




Class GBD

ANSI B31.1.0,
Class III Non-Nuclear

SIZE
CONSTRUCT
ASTM SPEC
SCHEDULE

PIPE:

SIZE

TYPE
JOINT
ASTM SPEC

FITTINGS:

A

FLANGES:

Rating
SIZE

TYPE
JOINT
ASTM SPEC

—rYas
LANG

BORED TO

GASKETS : A

PRIMARY FLANGE AND VALVE RATING
:: 300 PSIG at 75S0°F
s CARBON STEEL

2" and smaller

Seamless
A-106B
80

ION

-~

2
Forged

" and smaller

25" thru 24"
Seamless
A-106B

40

2§" thru 24"
Seamless or Welded

@ socket Weld Butt Weld
. A-181 Gr II, A-105-71 A-234-WPB
or A234 WPB

3000# Schedule 40
2" and smaller 25" theo 24"
Forged Forged
Socket Weld Weld Neck éﬁ
AlO5 Gr. 11 AlO05 Gr. 1I
300# R, F. 300¢# R. F.

Schedule 80

Flexitallic gasket style CG, Type 304 stainless

filler.

B7

Schedule 40

Type - Stud bolts with two nuts
Stud - ASTM Al93 Cr.
- ASTM Al94 Gr. 2H, hexagon, semi-finished

wWelded except at flanged equipment connections.

Field weld end preparation per sheet 5 of 10.

Weld end transition per sheet 1 of 1, type

b 4

&*

Branch connections per sheet | of 2.

asbestes
BOLTS:
Nut
OINTS:
ORROSION
LLOWANCE :

allowance

rev, 5 10/4/76

[2& @ NOTE 1: A butt we’! may be used where a reducer is required.

Rev, Des, Temp,

26"/30"/36" 0.D.
Welded
A-155 kcF-700. 1
0.625/0.750/0.875
min., wall
26"/30"/36" 0.D.
Seamless or Welded
Butt Weld
A-234-WPB

Match Pipe

steel and Canadian

The above schedules and minimum wall thicknesses include 0.065" corrosion

BECHTEL CORP. JOB 7387-03

SOUTHERN SERVICES INC.

ALABAMA POWER COMPANY

e no. | paTx REVISION
" AR L} o/n/njAdded "Canadian’

2{1-29-73 Del.Flanges |
- Targer than 24

Fitting Materal




MAR 19 74

Mr. M. A, Sindt * 4
Project Manager

Westin~house luclear Energy Systems
Post Office Box 355

Pittsburgh, Pennsylvanis 15230

Desr Mr, Sindt:

Joseph M. Farley Muclear Plant Units 162
_Bechtel Jobs 7597-03/20
. T Reactor Coolant lLoop Anczlysis
“* - pechtel File M-69
W-9516

. Por your request at the Fucicar Class 1 anslysis eeeting of Mzcch 15,
1974, ve sre furnishing the fabricators estimate en the weight of
tusulotion per liacar footage according to pipe sizes #nd systezs.
They are es listed:

: : £ ; e WEICNT OF INSULATION
SYSTZVS - ° 9IPE ST2E LI YTMBERS PER LINEAR FOOT

Resctor Coolent w - CCA-12 37 1bs/fe. \
Reactor Coolant ' o cCA-11 a5
Reactor Coolant 27.5" - CCA-10 29
RTD Manifold ) g ' - 4
RTD Manifold g CCA-13, 14 6
PTD Manifold ' CCA-19 7

. Fecdwator S A pEB-1 17
"Moin Stecn v o N ERB-1 38
Pressurizer Relief . " CCA-20 11
Pressurizer Spray 4" CCA-15 8
Pressurizer Surpe 14" CCA-18 21

~ Residual UT Rewoval 2" CCA-16 17
Safety Injcetion " LCCA-22, 27, 28 6
CVCs Charging Lines r - CCA-7 6
Alternate Charping Lines » CCA-6 6
Alterzate Press, Spray T CCA-9 &
CVCS lotdown > CCA-5 7
CVCS Excess Lotdown | g CCA-4 ;.S

Aceunulator o i CCA-24 o



.

iz e
o av

0 & 8308 -0 2

~868~
\u-“
" Einids Y e cve g
wﬁ. o'y TRLAR G Al Caiarr Ay wrwp
‘I
‘- mz. a7, T
eV As
¥ 5 ‘%&d. = %-
{ s |
m“ II® RN £ni3 a4
e i il & e L, T i 7
S
|
N
N
R AT (RS S R S AR TP A ) O T 7 - —=

s

Use Foem Stareue

$TI2-01.73 Fev.O

b ‘M.‘:

N
a4
e

.

ny s

4

-4

.l“l.

§i.ed

ALY T T E
I ey . gy

- i e

i &

TSR e Lis e 205
- L o

NE DG ST320/

-

Y2 <M S

1

s e gl . S oicTm Py
PR TDI IR T ey &
Ads i W o o Wl 45222 2y 8
el A BN S

!
i
'
'
L

UNIT #1
Penetration Flued Heed fittin
Main Steam

.0, PEN,
o, TOTAL PLANT
1 QINLIX32"

L

2 QIN1IX32" £
3 QiNl1x32" §

'RECORD sSiLiiA

g L. 2u il ’@

K N0, 757 -0



FINAL
SEISMIC DYNAMIC ANALYSIS

CONTAINMENT & INTERNAL
STRUCTURE

Joseph M. Farley Nuclear Plant
Units 1 & 2

Job No. 7597 - 03/20

December 1972

Civil Engineering Department
Power & Industrial Division
Bechtel Corporation
Gaithersburg, Maryland
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THE FOLLOWING LIST OF "AS BUILT" HANGERS WHICH CONSTITUTE A CLUSTER HAVE BEEN
FIELD VERIFIED PER NRC BULLETIN 79,14 GUIDELINES:

MARK NO. ISC NO. CV NO. DANIEL REV,
MS-R100 3 26 0
MS-R614 3 26
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Bechte! Corporation - Attention A, A, VIZZ]
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Ens_tirm Condition: -

THE FOLLOWING LIST OF “AS BUILT" HAMGERS WHICH CONSTITUTE A CLUSTER HAVE BEEN
FIELD VERIFIED PER NRC BULLETIN 79,14 GUIDELINES:
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2MS-R9S 2-3 026
2MS-R96 2-3 026
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FIELD CHANGE REQUEST FCR 0. 2M-50190 Tl
Joseph M. Farley Plant - Unit_ 11 Date 2/2¥80
Field QC Procedure Ho. 5.3.2.1A TPNS ho. Al7.07
Drawing Ho.: N/A Revision N/A
Addressed to: APCN Construction - Attention J. A, MOONEY
Southern Services, Inc. - Attn.

orporation - Attentin® A, A, VIZZI
orporation (Hanger Div.)
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THE FOLLOWING "AS BUILT" HANGER HAS BEEN FIELD VERIFIED PER NRC BULLETIN
79.14 GUIDELINES:

Bechtel
1T G

Originator:

Existina Condition:

MARK NO., 1SO KO, Cv_NO, JANIEL REV,

2MS-R99 2-3 026 D.0

AROVE HANGER 1S PER 79.14 ONLY, NO BOLTS INVOLVED.

AT
Recommended Action and Nesponsible Farty: ATTEN: R. GANTI/BECHTE( ‘ ‘!-a,~Q:“\
PLEASE APPROVE ATTACHED "AS BUILT" SKETCH. <TRUC el e

&* r’O,,' v - i l:';
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0C Mold Taa No. (if anplicanlel:

DISTRIBUTION: NC FOR SUSPENSE FILE. APCO DA FIEL REFRESTHTATIVE, APCO NPD, ALL
CONST. SUPERINTENDENTS
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FI1ELD CHANGE RENUEST FCR NO. 2M-50199
Joseph M. Farley Plant - Unit 11 Nate_ 2/23/80
Field QC Procedure No. 5.3.2.1A TPNS ho. Al17.07
Drawing No.: N/A Revision N/A
Drawing Titl€:__ HANGER SKETCHES - System ALL
Addressed to: APCN Construction - Attention J. A. MOONEY

Southern Services, Inc. - Attn.

Bechtel Corporation - Attentinn A, A. VIZZ]

ITT firinnell fgrporation (Hanger Div.)

3 o
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Existina Condition: 1 =3

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

MARK NO. 1S0 MO, CV_NO. DANIEL REV.
2MS-612 2-3 026 D.]

ABOVE HMANGER TESTLD PER NRC BULLETIN 79.02 GUIDELINES AND INFORMATION IS INCLUCCD.

Recommended Action and Responsihle Party:  ATTEN: R. GANTI/B
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URGENCY:

(1) leeded by Noon
T} .

(2)ustification: _79.14 and 79.02 Completion _

- — e epepep—————— 2 RS L

NI Py,
Disnnsition Reference CN Mo. pa
0C Hold Taq Mo. (if apnlicapte): R RGO T PO A R
DISTRIGUTION: NC FOR SUSPENSE FILE, APCO DA F1ELD REPHFSENTATIVE, APCO HPD, ALL
CONST. SUPERINTENDENTS




Uz 7703
¥ g 22703 4N

| y fr
> {_2 e OFFSET

& 3ERd- )

9 3 f '. ' W14 X176 EyIsTS
e 28 ’ ; M 2 M- R2D

59%"

FCR2M- so:éé |
SHEETQOFé

/\//

e e e
Sl

\ A ViEw! AT ELEVATIOAN 1674 2

AS BUIL A.I‘{ Fit

I i FOoR Rf X b
HGR [i/ A
: 4 - Mg Qe £ )(_. DATE
@CaMT- Q “ ro ? LD BOLS

HGR

' 1308 \) 1, MECA QC AMI
¢ e - -t WSty d - S
i ' S MVIATS — FoESIGN Lons
FEES L Fis CoHoVo LOR
A\- ‘ ¥ .50 Emtmisvwmwmalﬁm__
- 2 4 \
[ T ) N .20 Py s o\
[¢) ‘ N FAL T LR Q"‘\U\k Bots
..b ““ o-"‘ /‘. U?.
=<
o G i e
ring oF G
: Lozvod BEATION Pbﬁq- <RUCT: R . BHMTZ2
FOR REFERENC . L
5 FOR MATCRIALS AND OMERATIONS SEE SKETCH No? S\ B pev
\
. NEF, DRW'GC, No»s, rw:Dzosa‘OO MARNK Noz_b_'\,_ Egh .L- CRETENH NO 2 5(‘\\ :fo:

sun.\- . e
‘__,\.._/,,f- CU-uv@ :

Pergeg e T ew” . - —

/rF4

.-q—
.  — s —



5 Nala D AIINATEIE 05 5 mmamrois s W0 & &

STCTION AR

ELR*aM- 5015

™ - ' SHEET Zort

'
i
=3533%!. SR s et L SR LN, - 5 S, '-.r-:.r:_’ e ] | i oma : e -
", s -i’ |
| eLi166-1358" =7 )
' 4 - '
| i A
. | .
‘ . | =
‘ C Qe ——— . G
'::::z-.;-_—.;-,::?.b\—_\_‘-&s—'——

le +— e

SECT\OM ©55

RUCT. REV. Fe

2m-5ol197
ST 3e€ @
» .
h FOR MATCHIALS AND OPERATIONS SCC SKETCH nelShkllE pev..)
s
s s s
nEF. DAWC. Noo. S iR HARR Mok ~T.f1$- fi(n\l. i wekoainll [N ney

~ +« SYECL

20€C %




eh Foe K ] ‘ .,. 3 B e
L ouat TR oIS @ = % 5 . F.LJ)""‘W” UY_"') y A s DATE L . * o ..1_"
e = M ncv. i 3 - -
> . i . Py D S
Y 4 vl Al ELi% 1:?- " LAt ye V) ~
;'. 27 Sc¢s 2 /
: U
. _ 2270364

WS RV L E1STS

AN Avg
FCR*2M-S0I19F

///() $u&w~9gpé;

- QRIGINAL™ 2.

Ut : : i b ucT.
o FeR. 2M-50149

sHT 40€ &

’,
O
&3' p 2-ShH" h |
FOR MATERIALS AND OPERATIONS SEE SKETCH Nw it B W -
-
rire . F 4 14

« T REF, DAW'G, Nos, MAHK Noz‘l(\(?"l(—"\‘z- SKETYCHM NoOT -Slell [ REV

———— Baimian

STYEEL 3 64 4.



SR BT e e UATL 0 + s}
-

'..\“,'—‘ 5 ( ODNAWN LY > - . rae DATE S Y i 17
it . g . 4 - s

£r ..‘{_-rf..“:' om y _MEv. |y 2 3 A -
'»!"; <. , ne LS '
A Rt S | areb ak o Qs

UMy NAME bbb 2, DAt

;:{‘. . . 3 I3} S it 7 y & F
- -

) Rt U2 2720362

SEISIMIC NYDRAULIC SHOCK & SWAY SUPPRESSOR COMNSISTING OF:  ONE
FOIAAY IRC MATERIAL EXISTING IN FIELD BY ITT GRINNELL

C‘O--.~‘ )"

1 5" Cylinde 5 Strol-c) Fig.200, Option #3, 32" O,D. At |
/ Pipe, Carbom\StecT, ydrmhc Shock & Svmy Suppressor
. Load= 35,000# XCoTd™Piston Scttinpg=3 9/8'), Hot Piston
(Settinn=5 1/18"7TH-74

FOLLOWING MATERIAL EXISTING IN FIELD BY D.C.C.A.

2 1/r\w&8"1zs.7n4"15hg AT 07289
3 5/8"x1"-3" Carbon Steel Plate, 1' 3" Long Vf;;*’?/?_'f’é .. 1
8 5/8"x6 1/2" Hileci Kwik Bole, -Concretc Anchors 4a-
FOLLCVWING NEW MATERIAL REQUIRED BY D.C.C.A.

S & AN X8 %B” T.8. 1'-7" Long //f"072.8‘7 1
5 . 1/2"x10" Carbon Ste2l Plate, 9'-10" Long! _HT-YO//},S_ 1
6 1/Z2"x8"x (3" T.5. 5 774 lLong : HT-80677 )
7 1/Z°'x8"%8" T.S{2'-2" Long. . | H7-072.89 1

10 1"x7" Carbon Steel Stziifener Plate, 1'-0 1/2"; LG #T=7411806 |
‘j I' /({’:"7(6;'&”7—5. i ¢ C_/._:quLG_ /7[7%&3/67 = .. j ' . »
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Field Quality Control

Procedure Ko,

Hanger 1.D. !lo._éﬂ” S-Ro/A

S5.:6.2.1A

TEST

{J"!l‘:l"r‘(?} CO o ,\.TS

DATA SHEET
ANCHORS

2

Torque Wrench No.

U. T. Instrument No

OZQY

2.
Verdf Led uy/Date//;‘,-A

7 e /7813 Rthew/L

QC Inapec'.or

F(’R s & CN's

Tid

FCi2
2m-so/?%
SH7bTz &6

177 £ 2-2%0)

Eng

ineer

U. T. Performed bylDate Epsg 2/ 79

L* 7-80

Tyve

Eabedment
requiring greut),

Emhedment

LTI LAty

(UNGROUTLD PLATE)

|

'

« polt length = projection abave concrete

T R N O N R S WLy N St SR N oy SR Sy

Handa’:rv OC Hold Pyint for Wei-it. % Mandatcry QC Hold Point for All Wadze-
lumber {
0 S e R B
§iype L
BOlt ////// 1 _||
netep o - - ’ - -
S - 5 o0 ST ’ - i o’
Info ' in,) “% 5/ 5 w } E
\t rpeth ! L / /
Plate Thxu.r:ed,; Ve L oY Y T ey
b / S - ~ > P & =
& 1% |S% 1% | 2% |2F
Grout Thichness (in ) o gl b y, b " et
- fr
eveling MNut Dacked 3
_(nt (Yas/HA) : R/, 1
Wedge Pod Crind Oft uver 4 L /
No/letual Maasurement Over W /‘u’/ﬁ s Aoy a, e = /
"“-‘S- RBods Flush '
]
y WA |
liut Enttoned Qut :
No/Threads Speiled Ao LAl ol as b aiplpod
Torque (ft,lbs.)
200 | 100 100 | 400 |16 1120
Correst lut Enpanem nt
yes iyes | yesives | 25 |yeS
tat Flush (128/6W) i BT L
. Yoo 1yes | Va5 13 | yesS lyes
Yrojection Above Pl.te P Rd WP W " T
(in.) 2% tee b9 198 VI )=
1 ¢
Lmbedmnent 5 1” 15" 5’ o LErT > ) r L
813,513 137% (3% (37,
Humbepr Washers/lype ! / { / / J
SID | 3rp | Sipnlsid |87D |S7D
Ainimum Edye Diztan e A .
Acceptable/See Sheti Yy Sce . /Jcc A free. | fAer [.lc(,_ /Jcc.
Hinimum Bolt Spacin, :
A F
Accentnhu_,sf:e Sket h -, /«7«'(‘. /1‘«.‘ He<, “/}::. A’c
(CROUTFD PLATE)

= bolt length = (projection + plate thickness + grout or space
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FIELD CHANGE REQUCST FCR NO. 2M-50200
Joseph . Farley Plant - Unit_ II Date  2/29/80
Field QC Procedure No. 5.3.2.1A TPNS To. A17.07
Drawing No.: N/A Revision N/A
Drawing Title:  HANGER SKETCHES i System ALL
Addressed to: APCNH Construction - Attention J. A. MOONEY

Southern Services, Inc. - Attn.

Bechtel Corporation - Attentinn A, A, V1721

ITT Grinnell Corporation (Hanger Qiv.)
Oriqinator’ v Jaw POE 7, Ahdampid

| 2 —Q ) )
nen_z< i (&M
Existinn Condition: ey g -

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

MARK NO, IS0 N0, CV NO. DANIEL REV.
MS-R613 2-3 026 D.0
PN &
ABOVE HANGER IS PER 79.14 ONLY, NO BOLTS INVOLVED. ol W AR
~ )
Recommended Action and Responsible Farty: ATTEN: R, GANTI/BECHTEL - . "

S ——

PLEASE APPROVE ATTACHED "AS BUILT" SKETCH,

URGENCY:
(1) Needed by Noon

—

{(time)
(2)Justification: T R

APCO HPD RIPLY: e
Disposition Reference_ _ o ot N No.
0C Hold Taq MNo. (if annlicaple]: [ 0F o= Ty e

DISTRIBUTION: DC FOR SUSPENSE FILE, APCO DA FIELD REPRFSERTATIVE, APCO NPD, ALL
CONST. SUPERINTENDENTS
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SUSTOMER s ) N PIPE HANGER DEPARTMENT
RE D - 1631
JRDER OR CONT, No DRAWN DY pATELD -1+
on name _FARLEY I'IUC.L"HB PLQUT .+ REVISED DYoo DATE -
2 "'“‘: - ﬁ/a‘, ' EASE '
. - : . 2 g hap .
e \:A!:—a . a . ORIGINALY Do
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RN facs
MU){?LL EXISTS
EL 1630 6;' ot o T
2 T Rt ecn e
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_LOOKING EAST .
QUAN.
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ETAIL A-TRICEABILITY RPOUFEFD. S
__4L2)3C. 1 8" LoNs. HTS & =odos ___?éﬁs—'—«

" 5(2) 4 10" Fl5 146 W/ THRERD, F[///_ LP/JGT// A’_ZDS

TT (2O XS FIB 146 WIL" 11 L R

L8 H8. 40 A" £/S AS5I5 GRES -32" 0.D. PIPE 7 5
"DPVBLOPED LEHETH/ HALF LLANP=T7-8" F:2¢G" //////5?5’72/115)
[-3/BX G-/ F LOAD STYDS+ 1-3/4"% 106 1-1/2" X 10"

G B T B oF B R e N '_'2_]4;_‘
RN MY T | e W
"9 #I8 FIE 98 W/TRAVEL STOFS-COLO 04D /2 450 z

T UUHOTLOAD: 1222 5-L01D 107D SHOULD BE GREATER THAN =~~~
T HOTI0A0 SHEE PIPE DEFLELTS UPWARD. Ak
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112 X30L3%=7-1/2" LEL FIELD CYT) HT# 40403 = =~ 2
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FILLD CHALGE REQUEST FCR NO.  9w.50203
Joseph 1. Tarley Plant - Unit 11 Qate 80
Field QC Procedure Ho. 5.3.2.1A TPNS Al7 07
Draving lin., M /A Revision N/A
Drawing Title:___HAngEg SKETCHES _ Lk System ALL
Addressed to: APCN Construction - Attentinn J. A. MOOMEY

Southern Services, Inc. = Attn.

Bechtel Corporation - Attentinr A,_A, VIZ71

17T Grinnell Corporation (Hancer

Oringinator: {' Pn
| | nan_
Existing (ondition:

THE FOLLOMING “AS BUILT" HANGER MAS BEEN FIELD VERIFIED PER NRC BULLETIN
79.14 GUIDELINES:

NARK_NO, IS0 no. cv 1o, UANTEL REV,
2MS-R97 2-3 026 D.0

JsRuUC Yo
o ‘PRECENtD

ABOVE WANGER IS PER 79.14 ONLY, NO BOLTS INVOLVED.

Recomenied Action and Pesponsihle Fartv:  ATTEN:

PLEASE APPROVE ATTACHED "AS BUILT" SKETCH.

URGE BT

(1) Hecded by oon i oot AR A
Umr‘)
(2)ustification: __ 29 14 Complesion . .. commamer - o oome e e
ACh uirp v pLY: . LR PR Y Tl
Dinranition Reference Ch ko,
0C id Taa o, (if annlicanle): 4 R T T

o —

DISTRIEr IO PC FOR SUSPENRSE ”T APEO O FIELD REPRCSEMTATIVE, APCO 1iPD, ALL
COLLT. SLPERINTERDONTS
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' SEISMIC SHOCK & SWAY SUPPRESSOR CONSISTIUSG OF: ONE

FOLLOWING R=W HA'LERIAL REQUIRED BY D.C.C.A..
1 6"7.6”)31,2" T.S. 5"-.2,”-1'9;19 ________é_l_f_z__ﬁ.f_oug_?_ : .I:‘leo c"f’-l
“Special H.5. 3 C"Tarbon Sccel (ASIE-Si-133) 127 AFNE3551] -
Schedule 4C Scanchion, 32" Pipe, D=1'-9 T L T R e

b, Joss B se_Plate. Traceabilisy Bea uired. 1 - :
3 . 1/2"x1'-2 3/4" Carbon Stcel Plare, 1'-2 3/4" Longyr274264% 1

Y MATERIAL EXISTS IN FIELD BY ITT GRIVSELL
\'_*f‘- 4 3 1/4" Cylinder, 5" Stroke, Fiz. 200, Option 22 e

Mydraulic Shock & Sway Suppressor, Load=12,009, Cold .
Piston Setting=3 1/16", Hot Piston Settirg=4 3/16"/PH-74
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APW-A-3761
-

** L
vesunghouse Electric Corporation Power Systems é Water Rexctor Dizions

pr.

y e

Pittshurgh Pennsyivania 15220

MM-RCLA-493
S.0. BHP-84239
Ref.: W-1181

A Vizzi, Project Engineer

Bechtel Power Corporation
Gaithersburg Power Division
P.0, Box 607

Gaithersburg, MD 20780

Dear Mr, Vizzi:

JOSEPH M. FANLEY NUCLEAR PLANT
RCL Displacements

The following information is attached for ycur use as requested in W-1181:

I.

-

-

I1.

1.

RCL Thermal Displacements of the Branch Line Nozzles:
-a) 100% Power Thermal Condition

b) RHR Suction Thermal Condition
(RCL at 350°F)

¢) SIS Recirculation Thermal Condition
{RCL at 170°F)

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

a) , OBE Xx+Y {East/West) and OBE Z+Y (North/South) for three equipment
“Support -cases.
- ————

b) DBE X+Y and DBE Z*Y /for three équipment support cases.

RCL Displa:ements of the Branch Line Nozzle due to Stat =1v-Applied
RPV Seismic Motion: .

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

.- : -
b) +Z/+Y motion for three equipment support cases.




o 0 ® s @
APW-A-3761
- Mro A' V‘zz1 - 2 > W“RCLA'493
L '
This data reflects the latest Unit 1 RCL analysis results and should be
considered preliminary for Unit 2 auxiliary line analysis as well as
updated information for Unit 1 auxiliary iines within you scope.
1f you have any questions, please call.
Very truly yours,
WESTINGHOUSE ELECTRIC CORPORATION
/,)[UI'/’L"W——
Ro “o mﬂz W
Reactor Coolant Loop Analysis
[, ” ' ”\\/(L\_/
T. H. Liu
Reactor Coolant Loop Analysis
e‘ H. A. Sindt, Manager
Alabama Project
/dis
Attachment
*A, Vizzd . L, 1A

¢cc: F. E. Ehrensperger 1L, 1A

5 Mors, g, L 1A
. S. Moore, Jr. L
FClanhm  Splastedn U
D. L. McCrary 1L



WESTINGHOUSE PWR SYSTEMS DIVISION
MECHANICS AND MATERIALS TECHNOLOGY

"WIA Kel HOVEMENTS AT AXICUK) L1isE ¢ ¥,
) W kB AV /2

DATE

W/E/(’[fi’: CASE  DEFMITIONT

) NORMAL OPERATION — REL AT so0/s
PoWER  TEITPERATURES.

=) STHR JucTon — el AT IsO°F

3) IS [fecikcodTIon = Rl AT 170°£

ECHPHENT JUPPOKT DEFIRITIoMS

THE ~ ECUPITENT JSuFPPIRT CASES cHolE
ARE  TMDICATED s THE TITLE oF EicH JE/i I
Dir PLACENEXNT THBLE Arb ALE DE FIMED
w0 Aaiix G of “S7RicTurAL Awiiyirs oF
BACTo k. CoolAnT  Leof [SUFofT  SY5TEA  Fote
ALABAIIA  TOSEPH 117 FALLEY Meledl O WE R
PLANT UwiT MNow |5 (EborT Mo. §D 1/ 3.

Fot EXAHPLE -
(s¥s54, s6viz2, pcPJZ) oc (4)2 ) Zomientes:
TEA CEJELATOR LowEl SOPPRT A€ 4
STEAH GEMERATN JPPek SUARRT cAE2
Ceacon  CootANT RortP SuPRRT  cALE €

WESTINGHOUSE FORM 662138



MECHANICS AND MATERIALS TECHNOLOGY

?IZA Rcl MNEMENTS AT AUXILIARY LINES

" WESTINGHOUSE PWR SYSTEMS DIVISION
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WESTINGHOUSE PWR SYSTENMS DIVISION
MECHANICS AND MATERIALS TECHNOLOGY

THi 4 KCL TTVNERENTS AT AXILIARY L1dE L e
PRCIECT ENGH CATE [CHK 3 CATE |CHK / OATE
Am-n/, iz sobsoe Tl i ‘A M

REACTOR
NODE P

COOLANT LOQOP MCDEL,
OINTS DESCRIPTION

Node Point Description
200 Intersection of RPYV Nozzles
202 Beginning of RPY Outlet Nozzle
1210 Center_of Hot Leg
121} g IN. RTH, LooP 2
gll in. from R,H.EX. Loop 3
2 | N TD,LocP
—*Hiﬁg 3 . SU e Loop 2
12 in. to RHR Pump Loop 3
213 12 in. RHR Pump Loop 1
214 rom RhR Pump Loops 1 and 2
1214 c m TD.LcoP
1220 Center of 50° Reductng Elbow
221 Safe End of SG Inlet Nozzle
227 SC Lower CZupport
1230 lntcructton of SGC Nozzles
271 El. 131" @ K"
235 SEG‘Up/pzr Support
.4
,gfg Feedwater Llne
. }237 EL. 100" 4"
240 Top of SC (steam line)
242 Safe End of SC Outlet Noz:zle
1250 Center of 40* Elbow
12535 Center of Crossover Vertical Leg
1260 Center of 90° Elbow
1265 enter of Crouover Ho Jal Le
e z‘c\u LY Leww { £T D, RCS & InE )
1270 enter o bow
2273 Safe End of RCP Inlet Nozzle
274 RCP Lower Suppert
1275 Intersection of RCP Nozzles
376 Thermsl Barrier (RCP) (EL. 123’ % Yo )
380 Leoz.vc;:aunnp, (Rep) (EL. 132° ¢ 7/")
1285 Center of Gravity of Motor (RCP)

WESTINGHOUSE FORM 682138




WESTINGHOUSE PWR SYSTEMS DIVISION
MECHANICS ANDC MATERIALS TECHNOLOGY

PACE

WA QL ITVEMENTS AT AXINEY LMES d

DATE CHEKE.

JECT 1ENGR DATE [CHK ), A
T s |z oo s T s “lifyc A

DATE

REACTOR COOLANT LOOP MODEL,
NODE POINTS DESCRIPTION

Node Point Description
276 Safe End of RCP Outlet Nozzle
217 2.4n. RCS to RTD Manifold (Loops 1,
2, and 3)
278 6 in. from B.1.T. Loop ]
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.1.T. Loop 2
1250 Center of Cold Leg
291 12 i{n. from Accuaulator Loop 1
292 3 {n, CVCS Loop 1
1295 Center of 32° Elbow
298 Safe End of RPY Inlet Nozzle
299 Beginning of RPV Inlet Nozzle
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CORRESPONDENCE TABLE MASSES
INTERNAL DYNAMIC EXTERNAL JOINT DIRECTION COMPUTED ADDTTIONAL
DEGREES OF FRerDOM WEIGHT (LB) WEIGHY (LB)
28 s TINGY X 1176,0010
Fa 115 INGT Y 1176,0010
5 28 115 INGT " 4 1176,0010
29 120 (N3 Y 1994,7133
30 120 TNGT 2 1994,7133
3l 125 INGTY X 2813,4256
32 125 INGT Y 2813,4256
33 125 INGT 2 2813,4258
. B ! 130 INGT x 2891,8102
3 130 ING™ Y 2891,6102
38 130 TNGY 4 2891,6102
37 140 INGTY X 3907,2997
38 140 TGt Y 3907,2997
39 140 INGY 2 3907,2997
it &0 o= 180 INGT . 3696,403%
4l 180 TnGY Y 3696,403%
42 180 ThGT b4 3696,403%
43 165 TNGY X 2897,5088 20,0000
‘4 165 INGT Y 2897,5088 20,0000
435 16% INGT z 2897,5088 20,0000
J 48 aPizs 45 TNGT = X 2889,0083
&7 45 TRGY Y 2889,0083
“8 4% TNGY 1 2889,0083
MASS<POINTS EXrLUDED DUE TO POSITION AT SUPPURT OR NEGLIGIBLE MASS 3 10 ANCH
75 INGY
180 ANCH

TOTAL

WEIGHT (LB)

1176,0010
117,0010
1176,0010
1994,7133
1994,7133
2813,4258
2813,42%8
28134258
2891,8102
2891,6102
2891,6102
3907,4997
3307,2997
3507,2997
3696,4035
3696,4035
38696,403%
2911,50868
2917,5088
2917,5088
2889,0083
2889,0083
2889,0083

TOTAL MASS
(LB=SECen2/1IN)

- 3,043%
33,0438
3,0438
5.18623
S.1823
T.2811
T.i811
T.2811
T.4833
T.463%
T.4830

10,1121

10,1121

10,1121
9.588)
9.588)
9.568)%
71,9508
T,550%
T.5508
T4787
ToTHY
Teo787

PAGE



TITLE
PROBLE.
PROJEC
. GROUP

§ FARLEY UNITYT NOo2 MAIN STEAM (ISSUE-DL)
MBER § 501
NUMBER 1 7597

I JAG

60,8417018%
256,265495)
$37,0630648
046,5415726

1542,841 3898
3169,9575806

9,6832657
40,785%39550
85.,4783113s

134,7313500
245,55103a7
504,.514843p

PERICD IN SECONDS

0,1032709
0,0245192
0.0118991
0,0074222
0,004072%
0.0019821

93,5050249
274,1343575
6351146317

1001,0371780
1707,0543756
3276,2178040

FREQUENCY IN CYCLES PER SECOND

14,8817995
43, 6298747
101,0817184
159,3201504
271,6927378
521,426469¢8

0,0671962
0,0229201
0,0098930
0,0062767
0,0036808
0,0019178

97,8084717
40%,7765981
848,2241211

1013,3184851
1897,4890500
3285, 8692627

15,%687149
64,%58140%8
102,84984%97
161,2747822
301,9950218
$22,9827762

0,0642396
0,0154843
0,0097229
0,0062006
0,0033113
0,0019122

sansn THE LEASY SIGNIFICANY PERIOD IS 0,028

EIGENVALUES (CYRCULAR FREQUENCY IN RADIANS PER SECOND)

146,1608601
11,1515 732
689,19946%38
1088,10209¢88
1944,0281830
3538,3937073

23,2622430
65 ,43468601
1731769733
305.4013547
563.1533279

0,0429881
0,0152819
0,0091166
0,0057744
0,0032320
0,0017757

179,7026787
©33,1599455
693,5600%588
1104,0574951
2097,5161743
4067 0461867

27,983973%
68,9396078
110,383,050
175,7163%83
333 83013440
44 1079788

0,0357603
0,0145054
0,0090593
0,00%6910
0,0029955%
0,001552%

2062081127
488 ,9055328
1495431137
1172,248931%
2604 6568804
4844 8353381y

32,8190480
Te 62806904
119,293592%
182,%5643703
“l6 5443849
TT1,0894775

0,0304701
0,0133997
0,0083827
0,00%3599
0,002412)
0,0012969

DEC 19 ¥V

-

-

. -

213620038 243,5032902 *
“82,3805084 511,7108476
755,95684088 825,7088928
1458,8297119 1530,9331970
2965,3573914 2587 ,2079480
7813,5890503 79097,9517578
34,0000420 3a,7547851
76,.7733088 Bl a0 3481
120,250708¢ 131,4157819
2321801587 243 ,6557922
468 7685892 478 4293137
1243,5723724 12582 ,4107684
0,0294117 0,023803)
0,013025 0,0122788
0,0083180 0,0076094
0,0043070 0,0041042
0,0021332 0,0021034
0,0008041 0,000079%

0e=27 '.I;

Ny |
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APW-A-5149

Westinghouse Water Reactor Nugiear Technoiogy e o1
Electric Corporation Divisions R
. "’ Pittsburgh Pennsyivania 15222
- » February 25, 1980
- FER28'30 » AM-RCSA-809
Mr. A. Vizzi J03 7597-03/20 [3 S.0. APR/145

- Project Engineer Ref:(1)LSF-NS-811,2/11/80

Bechtel Power Corporation
15740 Shady Grove Road
Gaithersburg, MD 20760

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 mode! includes the following:

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-1inearity
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
+ Up
+7 East

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

| B.uie ¢l
If you have any questions, please call. e
Sincerely, hj: ¥ T
. TR
S 0 TR
R.W-Manz/jm el ket o o 10 Y RO ey
- CC: (See distribution on J. L. Vota, Manager . : B AL AT IR
next page) Southern Company ProjecE;»— - e
| AT B IR SR
P T‘.;:_._.-____;= b
O
el Y (00 5
elunili, Puizd | r.ib
£3 80 737 !




APW-A-5149
A. Vizzi AM-RCSA-809

cc: A. Vizzi, 1L, 1A
~ F. E. Ehrensperger, 1L
F. G. Doar, 1L, 1A
V.C.Valelk' s F#S5—HMoore—dr., 1L
H. 0. Thrash, 1L
W. G. Hairston, 1L
J. A. Mooney, 1L
0. Batum, 1L
F. L. Clayton, 1L
X J. D. Jones, 1L
e D icmgptay  Re—H~Krotzer-, 1L



Attachment to APW-A-51483

STEAM GENERATCT QDEL FOR FARLEY UNIT #2

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 requect. 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.
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Dear Mr. Vizzi:

JOSEPH M. FARLEY NUCLEAR PLANT

Renlaccrent Anpandix A and B Tahles for ANU-A-£57]
Attachsd are takles to renlace those transmitted in Peference #1. These tzhles
replace the Appendix A and Appendix B tables previcusly transmitted (Ref. #2).

These tzbles are replacements only and should be directly inserted into the
correct places in Reference #1. A1 other tables, shetches, descriptions, elc.,
transmitted in Reference #) are valid and should he used in conjunction with
this repiacerent data to determine the seismic response of Unit 1 R.C. loor.

ks in Keference #1, this datz reflects latest Unit 1 information and should

be considered preliminary for Unit 2.

1f there are any questions, please feel free to contact us.

Very truly yours,

—
R. W. Manz/mbh H. A,/éin <), Manager
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Dear Mr, Vizzi:

JOSEPH M. FARLEY NUCLEAR PLANT
Updated Seismic Structural Response of Unit 1 D.C. Leon \Q

In response to Reference (2), attached is information wnich superse
that information previously transmitted in Reference (1),

Attached for your use are frequencies, efgenvectors /or mode shapes) corre?
for mass, a table correlating the frequencies and mass points, and mode by
mode cdisplacements at the mass locations. The attached data is provided so
fechte] can identify those node points which significantly contribute 20 the
system respense. This information is transmitted for 3 support cases for ezch
of the following response spectra shock cases: 0BE x+y, 0BZ y+2, SSE (D2E)
x*y, and SSE (DBE) y+z. Table 2 1ists the associated support cases “or each
of the shock cases. The equipment support cases of Table 2 are defined in
Aocpendix B of "Structural Analysis of the Reactor Coclant System for Alabara
(Joseph M. Farley) Nuclear Power Plant Unit #1", Report No. SD 113, Ap=i) 197¢,
For example,

(SGLS4, SGUS2, RCPSS) or 4-2-6 {ndicates
Steam Generator Lower Support Case &
Steam Generator Upper Support Case 2
Reactor Ccolant Pump Support Case 6

Figure 1 shows the loop mode! numbering system and Table 1 describes the locat<on
of each of the node and mass points in Figure 1. The coordinate system is shown

in Figure 1 and Figure 2.

Frecuencies and eigenvectors corrected for mass are 3 function on'y of the

system parameters such as geometry, stiffness, etc., anc are not a function of
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, 1.e., [$1T[MI[9] = (1], where (8] = the
eigenvectors corrected for mass, [M] = the mass matrix, [I] = the identity
matrix. It fs this § matrix wnich is transmitted. The fregquencies, eigenvectors



Mr. A, Vizzi «2- APW-A- 8671

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

Appendix B lists mode by mode displacements at the system mass points and
otner significant node points. The modes listed in Appendix 8 contribute
significantly to the system respense. One set of data for each of the cases
listed in Table 2 is provided.

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

1€ there are any questions, please feel free to contact us.

Very truly yours,

TQ.QM«CAM &
T. M. Adams/md H. A. Sindt,

Manager
Southern Company Projects

. Vizzd, 1L, 1A

. E. Enrensperger, 1L, 1A

. G. Doar, 1L, 1A

" 5. Moore, Jr., 1L, 1A

. 0. Thrash, 1L, 1A

0. kingsley, 'L, 1A

J. A. Mooney, 1L, 1A

0. Batum, 1L, 1A

F. L. Clayton, 1L

J. 0. Jones, 1L

cc:
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! TABLE

l ACTIVE SUPPORT CASES * A__j

Ou.. Supoers Cases
She Y2 Shock
4-2-6 4-2-6
4-2-5 4-2-5
5-2-5 5-2-5
SSE (DBE):
Support Cases
x,y Shock y,2 Shock
4-2-6 é-2-6
4-2-5 £.2-5
5-2-5 5-2-3

i For a description of these support cases see
Appendix B, "Structural Analysis of Reactor
Coolant Loop/Support System for Alabama (Joseoh M. Farley)
Nuclear Power Plant Unit #1", Report No. SD 113,
April 1976.
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APPENDIX A

FREQUENCIES (Hz), EIGENVECTURS LURTECTED FOR
MASS, MODE NUMBER - FREQUENCY CORRELATION TABLES



Each of the sub-appendices in this section contain three tables, A.n.1, A.n.2,
and A.n.3, where n denotes the sub-appendix number (nel,2,0r 3). A
description of each table is listed below:

A.r.d

This table correlates the mass point degrees of freedom at each mass
location with a dynamic degree of freedom (DDOF) number and is used
in conjunction with Table A.n.2.

For example: At node point 1210 in Table A.1.1, which is the mass
located at the center of the hot leg, the X, ¥, 7 translationa!l
degrees of freedom correspond to the first, second and third degrees
of freedom respectively. ©x» fy» 6, degrees of freedom are not
associated with inertia values xnd ire recduced from the equations

of motion. A1l static degrees of freedom are labeled "FREE".

*nig table 1ists the system fraquencies (M2) in ascending order.
The first four columns of each row 1is% frequencies and the second
four columns of each row 1ist the mode numbers corresponding 0
each of the frequencies contained in that row.

This table 1ists the ¢ matrix. The intergers {n the left most column
are degree of freedom numbers given in Table A.n.1 and the data
associated with each of these intergers is a row of the ¢ matrix.

(See Figure A-1) Each row of the ¢ matrix corresponds to the relative
displacement of the mass associated with that degree of freedom for
all modes. Example:

$3,1 thru ¢3 48 correspond to the relative displacements of
dynamic degree of freedom 3 for all forty-eignt moces.

Each column of the ¢ matrix corresponds t0 the relative displacerment
of the entire system during one particylar vibratory mode. The
frequency of this particular vibratory mode may be found 2s follows:

1) From the frequency table, A.n.2, determine the desired frequency
of interest.

2) From columns 5.8 of Table A.n.2, determine the mocde nymber
associated with this frequency of interest.

3) The mode number determined in 2) corresponds to the columm
of the ¢ matrix associated with the frequency of interest,
i.e., the colum contains the relative mode shape of the system
at the frequency of interest.



Example: From Table A.1.2 the freauency of 77.017 Hz corresponds
to the 2nd mode, therefore, the second column of the ¢ matrix is
the normalized mode shape of the system at 77.017 Hz.

82,2 1 the displacement of DOOF(2) for the 2nd mode (77.017 Hz) of
vibration. From Table A.1.3, ¢ 5 * 1.568E-1.

¢ag 2 is the displacement of DOOF(48) for the 2nd mode (77.017 Kz)
$48,2 ration. From Table A.1.3 ¢4g o * 2.270E-4.

The example values are cirsled in Table A.1.3 and are circled on
Figure A.1.
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APPENOIX B
MODE BY MODE DISPLACEMENTS FOR SIGNIFICANT VIBRATORY MOCES



As previously stated the frequencies and eigenvectors (corrected for mass)

depend only on the suppert case, for example, the OBE 4-2-6 x,y and the 55E
(DBE) 4-2-6 2,y cases have the same frequencies and eigenvectors. Table 8.1
should be used to correlate the data of Appendix A to data~in this appendix.

The mode numbering system of the tables in this section correspond to the
frequencies in ascending order. For example, mode | (of this section)
corresponds to the lowest freaquency (Table A.n.2) and this frequency'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.
A1] translational displacements are in inches and all rotational displacements
are in radians. The displacements are in the cocrdinate system of Figure 2.



TABLE 8.1
Correlation of Appendix A & Appendix B Data

Shock Type & Appendix B | Applicable
Direcsion Subappendix Support Case Appendix A
Tables

e ——

| 0BE w, 8.1 4-2-6 A.1.1, A.1.2,
CBE y.? 8.2 A.1.3

*SSE x,y 8.3

*SSE y.2 8.4
CBE x,y B.5 4.2-5 A.2.1, A.2.2,
Pk y.2 B.6 A.2.3

*S3SE x,y B.7

*SSE y.2 8.8
0BE x,y B.S §-2-5 A.3.1, A3.2
OBE y,2 B8.10 A.3.3

*SSE x,y B. 1

*SSE y.2 B.12

*NOTE:

SSE is the same as DBE.




APoENDIX B ]
0BE x,y Support Case 4-2-6
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0BE y,z Support Case 4-2-5
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