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1.0 INTRODUCTION

PECo Nuclear Engineering Department intends to install
additional devices on control room consoles 2(3)OC05A,
2(3)OCO4A and 2(3)0C03 (hereafter referred to as 05A, 04A
and 03) during the upcoming outage in October, 1990 (ref. 1).
This installation is identified as modification (MOD) 955,
which involves mounting of the following devices:

05~A

1. Remove the existing computer trend Gemax recorder and

install a new 13 in. Rod Worth Minimizer(RWM) CRT

2. install a panel switch

3. Install two digital displays with associated
electronics and power supplies.

4. Remove old RWM operator interface and install a 611x6"
computer trend recorder.

5. Remove Gemax 6"x6" computer trend recorder and
replace with_ .'x6"' Tracor Westronics multipen recorder

04A

1. Install a digital display with its associated

electronics and power supply.

03

1. Same as 04A

The locations of the above modifications are identified on the
attached sketches (pages 7, 8 AND 9).
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2

3 The above modifications involve cutouts of the console panel
4 to provide openings for mounting the devices, and attachment
5 of the devices to console structural members, etc. Therefore,
s the impacts that may arise from the modifications need to be
7 addressed, which-are stated in the "Objective" section.

10 2.0 OBJECTIVE

12 The objectives of this calculation are:
13

14 1. To demonstrate the adequacy of MOD 955 supports/braces.
15

16 2. To address the impact of the modifications on the existing
17 consoles and devices.

19 3. To assess the impact of non 0 devices on the Q devices and
* 20 consoles and provide resolution as necessary (for console

21 05A only).
22

23 4. To provide seismic capability limits of existing Q devices
24 from SWEC/Vendor data bases (for console 05A only).
25
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2

3

4

5

a

7

3.0 Design input

Weight of Devices (provided by PECO)
Rod worth Minimizer(RWM) CRT 35 lb

Panel switch 5

2a I RWM cable connector
a

10

11

12

13

14

15

18

17

is

Digital display

Electronic box

(P'x6(" e.,Wpu-ter- 7-r-etd fiecorJe r
Power supply
Tracor westronics multipens recorder

1

2

'20
4

20

Material

19. 20
21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

38

37

38

39

40

41O 42
43

44

45

46

A-569 sheet metal
Bolt, A-307
Stud, A-108 Gr. 1010 or 1018
Screw, A-193, Gr B7
tjnistrut A-570, Gr 33

Sy
ksi

25

105
33

Su
ksi

Ref .

60
40-60
125
52

5

5

7

*Metal Handbook, 8th ed. American Society for Metals
**KSM Structural Eng. Aspects of Headed Concrete Anchor
and Deformed Bar Anchors in the Concrete Construction
Industry.

Allowable Stresses, ksi

A-569 sheet metal
Bolt, A-307
Stud, A-lOS Gr. 1010

.or 1018
Screw, A-193, Gr B7

Unistrut A-570, Gr 33

Support Sketches

see attached sheets

Tensile

0.6 Sy(15)
26 - 1.8 fv

0.33 Su(13.2)
0.33 Su(41)

0.6 Sy(19.8)

Shear

0.4 Sy(10)
20

0.17 Su(6.8)
0.17 Su(21)

Ref.

6
6

6

0.4 Sy(13.2) 6

(pages 12 to 26--console 05A,
pages 27 to 29--console 04A,
pages 30 to 33--panel 03)
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SECTION M-M

/ 3 0RW M CRT

NOTES: '.& a~/ 5 '4

ALL CONNECTIONS USING UNISTRUT BOLTS SHALL BE
TORQUED TO THE FOLLOWING VALUES UNLESS OTHERWISE
NOTED:

1/4" BOLT S FT-LB.

1/2" BOLT SO FT-LB.

I TEm
NUL4BER PART DISCRIPTION CAT. NUMBER

(D HEX HEAD BOLT 1/2"X 1 3/1 G" HHCSOSO11SEG

1 /2' WASHER HFLWOSOEG

® FLAT PLATE P1064

1/2' SPRING NUT P4010

® /Z' NUT HHXNOSOEG

CA.

C/)
02

z

u')
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EXISTING UMPut Vot
P330i Smur

P2330 STRUT

Igil TO FIT

1 4

NOECU 135 O I

P33DO STRUT

EXISTING P3301
P1064 P 1064

1-NEI HEAD BOLT tir-is
4' LOBS, h-301

NOW.I SMOG IGHrT FIRuST NUT aORQUESECOND oUr 10 :0 FfI4L

DOETAIL 1

P3300 STNUT

( EXS2SISN P3360
0-1064 P1864

r ,.oc R-SOT

SIh1 SBUG TIGHSTl FIBST BNOT & TORQUE
SECOND NUT 1B 10 F-l-..

DETAIL 2

I- P-3301 STRUT

E I NoB P3351

~-SEE DETAIL S

SECTJION N-Ndi

P1964

t124

.... 7 . CAR ENCLOSURE

DETAIL 3 DETAIL 4

19597-N4M(C)-PS-049 page 14
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PANEL FRONT - -,, IROUTE 25011_1/4"-20 HEX NUT A-663-A & 1/4' FLAT WASHER SUITABLE
/WITH A-1O8 STUOS ANO A-563-A NUTS. (TYP. 12 PLACES)

FOR USE IA
ENCLOSURE

Appqny- 1/4" BAR STOCK

XIS-80193 (UNIT 2)
XIS-S90193 (UNIT 3)

1/4"-28 X 7/8" FLAT HEAD SCREW A-307 A
(TY 2 PLACES)

SEE AIL 1 (TYP. 4 . PLACES)

i/4"-28X 1 1/4" LONG FLAT HEAD MACHINEI
SCREW A-307 (TYP 8 PLACES)
NOTE: EXCESS SCREW THREADJS MAY BE CUT

AS REQUIRED.

TRAY

7CONNECTION PER MANUFACTURER'SAPRX
REGURIEMENTS -r P%,

DRILL & TAP 1/4"-28
(T YP.)

DETAIL 1 J

0

1-i

THIS IUCN SUPERSEOES
M-1 -EE-1 24 SHEET 8

I10C N "M "

INTERIM DRAWING CHANGE NOTICE
STATION UNIT

PBAPS [CS C 1 2 3
m 0 0 ] DO m

PHILADELPHIA ELECTRIC COMPANY
MOD DRAWING ISHEET T7R-EV. -II'DC N

p-

--------------- ------- ----- ---------------------- ---------------- - ----------------------------------

NOTE: CONNECTION OF TRAY TO CRT CHASSIS
PER MANUFACTURER'S REQUIREMENTS

96G -I-EE-1Z4

PRELIMINARY DRAFT MOD MOO
ISSUE ISSUE 0 I SSUE M~
DAE OEINO HKO. APPS SRL.~

F-
CONNECTION PER MANUFACTURE
REQURIEMENTS

0193 & XI S-901 93

DESCRIPTION:

186160041 OZ38SES
MOD oSGS

ADDED: ASSE MOLY DETAIL FOR DEVICE
XES-80193 & XIS-90193

XI S-8 ASSEMBLY LIETAI L
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TRAY LEFT SIDE. VIEW
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JROUTE 2S(

NO-0T ES:
ALL :MNXECX0W1 USING ONI STRUT DOLTS S A
TORQUE D TO TO WEOLLOW ING VALUES3 UNLE IS E

1/4* BOLT? 6 FT-LB.

1/2 BOLT .50 FT-LB.

SECTION Q-Q
( See Page 12 )

Po wier supplies

F

0)
4T
0.

J)I

z

SECTION P-P
( S-en ,04.f* i)
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NUMBER PART DISCRIPTION _ CAT. NUMBER

(D HEX HEAC OL 9 1 4" Ir 1 iZ" HHSZIGE
( TR I M0 TO LENGTH) ICOSSE

(D 1/4" WASHER HFLW07SEG

FLAT PLATE fP1062
1/4" SPRING NUT P4006-1420

P3301

DIETAI.L 2

B

a

A
CONNECTION PER MANUFACTURER'S
REOUIREMENTS

DETAIL I-
is 19 97-NM(C)-PS-049 page 2-4



133HHS 6IS 41

LROUTE 251

ASSEMBLY DIETAILS

I
,11 0Aex.,tA 53- & 114,"{/otwoshersut,,t46e
I r,Wo1e kvwtA A -10i5on g*4dapL -6,63-A A/'t.s (Typ., #P1~)

A-(ý 307 
NUT i W ASýHERý

E/E-50187C Ty L S
25.' _ _ _ _ _ACES

0 

0

0

W.ALL WE.LtDIHG SI"ALL 'B E

UT"H LOW $YDiZOGIE E-1oX)
ELSCTRODE. V4I AICCORDAIWCF.
AwS Pq-t Or, AWS W-1 CODE.

MOUNT PER MAANUFACTURER'S
REQUI REMENTS
( TYP. 2 PLACES)

XI -90187B

X1 -901 87C

EIE -501 878

251

/
0

Xi: -901879
zaa

ZPANEL FRONT 30COSA

TRAY SIDE VIEW

I

ZPANEL FRONT 30CO SA

MUTPER MANUFACTURER'S
REQUIREMENTS

TYP. 2 PLACES)

TRAY TOP VIEW
plql/a/ Pispl/ays &
'cl/ectronies Roxei

C0050140e 0 EA
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TRAY FRONT VIEW

I ME~

6 7/a" ~

SIDE VIEW

TYP 2 PLACES)

TRAY REAR VIEW
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( See 19a 9 e 3 2 $,.,r / &An, dpescr.pftlo m s )

EXISTING P3300 STRUT

I

CONNECTION PER
REOUI REMENTS

DEf-^T A IL 1

APRO.

-AAPPROX.

CONNECTION PER MANUFACTURER'S
REDUIREMENTS E/S-90187D

EXISTING P3301 STRUT--\ 137

DETAIL Z_
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LECTRIC COMPANY
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rPREtIUINARY DRAFT MOD moo

ISSUE 0 ISSUE 0l ISSUE+ DATE I DES]GIEN CHKq.j APPR. STRL.

DESCRIPTION: PAC I F
E..8515.0041

ýREF. 0739955 MOD 955G
1ADDED SECTIONS P-P & 0-0

PANEL 03 ( Pae4-S'3 - 33)
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1

IROUTE 25011

NOTES:
1. ALL CONNECTIONS USING UNISTRUT BOLTS SHALL

BE TORQUED TO THE FOLLOWING VALUES UNLESS
OTHERWISE NOTED.

1/I4' BOLT 6 FT-LB.

1/2' BOLT SO FT-LB.

NUIJSERJ PART DESCRIPTION CAT. NUMBER

HEX I EA TOL1/X 1 ENGTH HHCSOZ5ISOEG
's'r(CUT BOI"LENTH)4" l

O I1/4' WASHER HFLW02SEG

® IFLAT PLATE P1062

1 1/4" SPRING NUT P4006-1420

0 HEX HEAD BOLT 1/4"X 3/4" HHCSOZ507SEG

0 1/4" NUT IHHXNUZSEG'

F

I E

19597-N M(C)-PS-049 page 32



011 GAGE SHEET METAL
A -569

P1062
( TYP)

I I
CONNECTION PER MANUFACTURER'S
REQUIREMENTS

P3300 STRUT

RUT
SEE DETAIL Z (SECTION VIEW)
FOR CONNECTION DETAILS

( TYP)

ý'-P1062 (TRIM TO FIT)

-NOTE: DRILL S/16-, HOLE IN P 300
STRUT FOR BOLT PLACEJLEN I

SECTIOUN P-F?
i

NOTE: DRILL S/hE" H4OLE IN P3300

STRUT FOR BOLT PLACEMENT

DETAIL 1_

11 GAGE SHEET METAL -
A-SB SICONNECTION PER MANUFAC7URER'S

REQUI REMENTS

EXISTING SHEET META L ~ -P3300 STRUT

NOTE: DRILL 5/16" HOLE IN P3300

STRUT FOR BOLT PLACEMENT

DETAIL 2-

1 9597-N M(C)-PS-049 page 33 DETAIL 4.
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2

3 5.0 Conclusions
4

Based on the analysis and evaluation presented in this
e calculation, the following conclusions can be made:

8 1. The mounting supports for the installation of new
devices identified in MOD 955 are atructurally adequate

10 to withstand earthquake loads.

12 2..The modifications to the consoles have been designed and
13 proven to have no impact on the structural integrity of
14 the consoles and the existing device qualifications.
15

16 3. Console 05A is concluded to have no unacceptable II/I
17 interaction.

19 4. Seismic capability limits of existing Q devices on
20 console 05A are tabulated in Section 9.0.
21

22 5. The support designs for the installation of new devices
23 identified in MOD 955 are acceptable for units 2 and 3
24 consoles. However, for unit 2 console modifications,
25 constructibility shall be reviewed to ensure that
28 sufficient spaces are available at the identified
27 locations for the installation of the new devices.
28

29

30

31

32

33

34

35

38

37

38

39

40

41

42

43

44

45

46
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2

3 6.0 Qualification of MOD 955 Supports/Braces
4

5 support designs for MOD 955 proposed by PECo as stated in
a the previous section are shown on the attached

7 sketches(section 3.0) in the order listed below:

U Console 05A
10

11 1. 13 in. RWM CRT
12

13 2. Panel switch
14

1s 3. RWM cable connector

17 4. Digital displays and associated electronics

19 5. Power supplies
20

21 Console 04A
22

23 1. Digital display
24

25 2. Electronics
26

27 3. Power supply
28

29 Console 03
30

31 Same as 04A
32

33 6.1 Method
34

35 In this section, conceptual designs for MOD 955 supports
36 provided by PECo will be analyzed to the requirements of
37 AISC (ref. 6) to ensure that they are structurally adequate
38 to withstand seismic loads. in addition, these supports

39 will also be verified to ensure that they are sufficiently
40 rigid so that local modifications will not affect the nearby
41 existing device qualifications.

43 To this end, the frequencies of the local frames or
u mounting plates will be verified to show that they are in
45 the rigid range of seismic response spectra.

4.
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2

3 .Seismic Loads
4

5 Control room consoles are located at floor elevation 165
6 ft. in the Radwaste Building. For this analysis response
7 spectra at elev. 165 ft. for maximum credible earthquake

a are used with a 2 % damping value for welded steel
o assemblies (ref. 8).

10

11. The appropriate acceleration values to be used depend on
12 the frequency of the console to which the devices are
13 mounted. The consoles are supplied by GE and are qualified
14 with generic method as stated in reference 9. Based on
is this reference and the past experience with other operating
16 plants, the consoles are most likely in the rigid range.
17 However, for the evaluation of these modifications peak
is accelerations are used, since specific information
19 regarding these consoles is not available.
20

21Horizontal A 1.32 x 2 .4 x (1.5)' =4.75 g (ref. 8,10)
22

23 Vertical Av = (2/3) A =3.2 g
* 24

25 Supports are analyzed for seismic loads in N-S and vertical
26 directions, and E-W and vertical directions. For each case,
27 responses due to the horizontal and the vertical directions

* 28 are added absolutely.
29

30

31

32

33

34

35

30

37

38

38

40

41

44

.45
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1

2

3ý

4

7

9

10

11

12

13

14

1s

18

17

is

19

22

23

24

i5

28

27

28

29

30

31

32

331

34

35

381

37

38

39

40

41

O 42
43

45

48

6.2 Analysis

6.2.1 Qualification of support for 13 in. RWM CRT(see sketch .es on
pages 12 to 22)

The configuration for CRT support is shown on the attached
sketches. The CRT is enclosed in a can (box) which is
mounted at the front panel and supported at the back by a
support frame. For qualification of this support, the
following three parts of analyses will be performed:

Frequency evaluation
Support frame qualification
CRT can and tray mounting qualification

Frequency evaluation

a. Weight of CRT and mounting devices

Tray: .12 gage sheet metal t = .1046 in. (ref. 6)

13 x 14
2((M/2) (10 + 3) x 13)

= 182 sq in.
169
351 x.1046 x.283 = 10.4 lb

Tray flange: 10 gage sheet metal t = .1345 in. (ref. 6)

2[1/2 (18 - 13.75) x 12.51
14 x 1

-53

-14

67 x.1345 x.283 = 2.6 lb

Can: 12 gage

2 x 16.75 x(12.5 +17.125) =992.4

Can flange: 12
12 x 1 x 2
17.125 x 1

gagre
24
17
41 x.1046 x.283

x.1046 x.283 = 29.4 lb

-1.2 lb
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2

3 Collar flange: 10 gage
4

12.5 x 1.435 x2 -36

B16 x1 -16

7 52 Tx.1345 x.283 -2.0

*Total 45.6 lb
10 Weight of CRT 35 lb
11 Miscelleneous 9.4 lb
12

13 Total 90 lb
14

16 b. Frequency of supporting frame in X- direction
17

18 .Consider that the total weight is equally distributed to
19 the front panel and the unistrut frame.

@21 W - 90/2- 45 lb
22

23 f - 1/ (2 IT ) x sqrt [ g/ A 1
24 (ref. 11)
25 b
20 ~ Wa b(3L+a)/(12EIL-3)
27 (ref. 6)
28 =.000733 in.

29I a
30 jwhere
31 1 = .181 for P3301 (ref. 7)
32

33 E = 29000000. psi
34

35 W - 45/2 -22.5 lb
36

37 L - 26 in.
38

39 a - 10 in.
40

41 b =16 in.
42

43 386.4 in/sq sec.

45 f =115 Hz.
40
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2 c. Frequency of supporting frame in Z-direction
3 (front-to-back)
4
5 The CRT is supported by the panel at the front and by

a the unistrut frame at the back. In the front-to-back
7 direction, the front panel is braced with a box made of

a sheet metal, which is then connected to the frame. Thus,
* the front panel and the frame support unite together in

10 resisting the motion in the Z-direction. For frequency
11 estimation, however, the rigidity of the front panel
12 will be totally neglected and the total weight will be
13 conservatively attributed to the frame support and
14 applied at a single point(not distributed +/- 3").
15

17 f / -1(2 71) x sqrt (g/A

19 A=Wa 2b 2/(3EIL) -. 001732 in
20

@21 f"where

23 W - 45 lb
24 3Ta - 10 in.
25 b = 16 in:.
2a6 I = .294 iA

27 L - 26 in.
28

29 f -75 Hz..
30

31 Noted that the flxibility of the cross piece has been
32 neglected by virtue of the other conservatisms.
33

34 d. Frequency of supporting frame in the vertical direction
36

36 Based on the support configuration, the support is much
37 stiffer in the vertical direction than in the horizontal
38 directions, since the frame is stiff in the vertical

30 direction, and is connected to an existing unistrut
40 which is welded to the top panel. Thus, the frequency in

41 the vertical direction is higher than that in the

42 horizntal directions.

43

48
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2 Support Frame Qualification
3

4 a. Support loads
5

a The vertical bench board and support frame are slanted 20
7 degrees from the vertical. Therefore, support loads in x,

a y and z directions will be converted into the directions in
9 line with the supporting directions.

11 Dead weight W = 90 lb
12

13 Fl = W sin 20 = 31 lb
14 F2 - Wcos 20 =851lb

16 Seismic loads
17

18 y-direction
19

20 FY- 90 x 3.2 =288 lb

W21 F1 = 99 lb F
22 F2 =271 lb
23 

y24 z-direction
25

26 Fz = 90 x 4.75 =427

27 Fl 427 xcos 20 = 401 lb
28 F2 = 427 x sin 20 = 146 lb

30 x-direction
31

32 Fx - 90 x 4.75 - 427 lb
33 ~ F3 -4271lb

34

35 Dead wt.4-seismic load(x + y) Dead wt.+seismic load(y + z)
38

37 Fl 31+99 - 130 lb F1 = 31+99+401 = 531 lb
38 F2 =85+271- 356 F2 =85+271+146 = 502
39 F3 =427 F3 = 0
40

41

42

44

45

46
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2 b. Frame analysis due to dead wt. + seismic load(x +y)
3

4 The loads are considered equally distributed to the front
5 panel and the support frame and then equally distributed to
a each of the two vertical members.
7

a F1 - 130/4 - 32.5 lb
9 F2 -356/4 -89

10 F3 - 427/4 - 107

12 vertical member-- P3301 (ref. 7)
13

14 A =.794 sq in. F F
15 Z1 .207 cu in.
i6 Z3 *.362 cu in. F2
17

is R1 F1ix 16/26-20 lb R.
19 R2 -F2/2 -44.5R

@21 R3 -F3xbZ 1(272 )x (a + 2L) R
22 -48

23

24 X3 -Rlxl10 - 200 in-lb
25 X1-R3xl10 - 480
26

27 R2/A -56 psi
28 M3/Z3 *552

29 Mi/Zi 2319
30 Total -29I27 psi
31

32 Horizontal member--P3300 (ref. 7)

34 A -. 397 sq in.2
38 Z1 .078 cu in. Iv
36 Z2 -. 181 cu in.

38 X1 - R2 x 8.6 - 382.7 in-lb
39 M2 - R1 x 8.6 - 172

40

41 R3/A 121 psi
42 Mi/Zi 4909
43 M2/Z2 -950

45 Total -5980 psi
44
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Brace mernber--P3300

A =.397 sq in.
Z1 = .078 cu inl.
Z2 - .181 cu in.

4

5

a

7

8

9

10

11

12

13

14

P1 - 2(R1 sin 25
= 98 lb

P3 - 2(R1 Cos 25
= 74 lb

+R2 COB 25)

+ R2 sin 25)

R2

2 Q

1s

16

.17

18

19

22

23

24

25

26

27

28

29

30

31

32

33

34

38

37

38

38

40

41

42

43

M2 = P1 x 6 =588 in-lb
mi = 2R3 x 6 =576

P3/A =186 psi
M2/Z2 =3249

Mi/Zi 7385

Total =10820 psi
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c. Frame analysis due to dead wt. + seismic load(y +z)

The loads are considered equally distrbuted to the
and the support frame and then equally distributed.
the two vertical members.

F1 = 531/4- 133 lb
F2 - 502/4 =126
F3 =0

vertical member-- P3301 (ref. 7)

A =.794 sq in.-
Zi .207 cu in.
Z3 =.362 cu in.

R1 F1 x 16/26 =82 lb
R2 F2/2 63
R3 =0

M3 =R1 x 10 = 820 in-lb

R2/A =79 psi
M3/Z3 2265

Total 2344 psi

Horizontal membdr--P3300 (ref. 7)

front panel
to each of

R2

A =.397 sq in.
Z1 .078 cu in.
Z2 -. 181 cu in.

2 I4Vz
8.~ K

Z'R2
M1l R2 x 8. 6 - 542 in-lb
M2 =R1 x 8.6 - 705

R3/A =0 psi
Mi/Zi 6949
M2/Z2= 3895

Total =10844 psi
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Brace member--P3300

A -. 397 sq in.
Z1 - .078 cu in.
Z2 - .181 cu in.

P1 - 2 (R1 sin
= 184 lb

P3 - 2 (R1 cos
. 202 lb

25 +R2 cos 25)

25 + R2 sin 25)

X2 - P1 x 6 -1104 in-lb

P3/A -509 psi
X2/Z2 -6099

Total -6608 psi

d. Unistrut Connections

The above analyses show that unistrut members are subjected
to a maximum applied load of less than 150 lbs. The design
load data for typical unistrut channel connections as shown
in reference 7 are 1000 lbs or larger. Therefore, the
connection parts used in the support designs are adequate.
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2

3

4

.7

9

10

11

12

CRT can and tray qualification

The CRT is mounted to the bottom sheet metal of the tray by
four screws. The tray is connected to two tracks , one on
each side of the tray. The tracks are then mounted to the can
which is mounted at the front panel and supported at the back
by a frame. The detailed configuration is shown on the
attached sketches.

a. CRT mounting
13

14

1s

17

1s

19

22

23

24

25

28

27

28

29

30

31

32

33

34

35

38

37

38

39

40

41

02
44

45

48

Weight of CRT = 35 lb

Dead wt + seismic load(y+z)

*F1 = 206

F2 = 195

Dead wt + seismic load(x+y)

*F1 = 50
F2 = 138
F3 = 166

CRT mounting screws: 4- 1/4"1 dia. screws
*These loads

A - .0362 sq in. (ref. 12) derived using
same

Tensile stress = F2/(4A) - 1347 psi methodology
Shear stress -(F1 + F3)/(4A) =1492 psi found in the

previous
Sheet metal bearing stress section.

12 gage, t = .1046 in.

Bearing stress = (Fl + F3)/(4td) =2065 psi

b. Tray mounting

Weight of tray =10.4 + 2.6 =I

Weight of CRT
Total

Dead wt + seismic load(y+z)

*Fl = 283

F2 - 268

48 lb

Dead wt + seismic load(x~y)

*Fl = 69

F2 = 190
F3 = 228
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2 Force F2 is resisted by the tracks, and force F1 is resisted
3 by the tray flange which bears against the front panel.
4 Force F3 does not induce any load to the connecting screws
5 between the tray and the tracks, since both sides of the
a tray bear against the tracks.
7

8 Tray mounting screws: 6-#5 screws, A -.0082 sq in. (ref. 12)

10 shear stress - F2/(6A) =5447 psi
11

12 Track mounting screws: 8-1/4"1-28 screws, A .0362 sq in.
13

14 shear stress - (F2+F3)/(8A) =1443 psi
is

I6 Tray flange: 10 gage, t = .1345 in.
17

is Tray opening H = 13 3/4"1
19 Collar opening H - 15 1/81"

*20 Moment arm a = (15 1/8 - 13 3/4)/2 = .6875 in.

22 M =Flx a /2= 97 in-lb
23 Z = 1/6 (bt^2) = 1/6 x [(10) (.1345)^21 = .03 cu in.

* 24 M/Z = 3243 psi
25 Weld: 1/8"1 fillet weld on two vertical sides is adequate
26

27 c. Can mounting
28

29 Dead wt + seismic load(y+z) Dead wt + seismic load(x+y)
30

31 Fl = 531 lb F1 = 130 lb
32 F2 = 502 F2 = 356

33 ~F3 =427
34

35 Connection between can and unistrut P3301
38

37 six 1/2"1 bolts: bolt strength is more than adequate.
38

39 Sheet metal bearing stress = (F1+F2)/2]/(6td). = 1644 psi
40

41 Connection between can, console pl. and collar flange
42

43 Twelve 1/4" studs: bolt strength is more than adequate.
44

45 Sheet metal bearing stress - ((F2+F3)/2]/(l2td) =1248 psi
46
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6.2.2 Qualification of Panel Switch Support

Panel switch is mounted to two brackets beneath the bottom
sheet metal of the CRT can as shown on the attached
sketches. The switch weighs 5 lb.

Frequency Evaluation

4

7

a

9

12

13

14

Moment of inertia of the brackets

I = 1/12 (2) (1/4)^3 = .0026

f - 1.732/(2 7t ) x sqrt[EIg/(WL-3)] =413 Hz (ref. 11)

where

16

16

17

1s

19

20AW 21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

361

37

38

39

40

41

42
45

46

L -2.75/2 1.375 in.

W - 5 lb

Panel Switch Mounting

Dead + seismic load(y~z)

Fl = 30 lb
F2 = 28

Brackets

Dead + seismic load(x+y)

Fl 7 lb
F2 = 20

F3 = 24

A = 1 x .25 - .25 sq in
z -(1)(1/4)^2 /6 - .0104 cu in.
M = 30 x 2.75/2 = 41.3 in-lb

F2/2A =56 psi
M/(2Z) =1986

Total 2042 psi

Sheet metal

z = (1) (.1046)-2/6 =.00182

M/(2Z) =11346' psi

Weld: 1/8"1 fillet weld on both sides of the brackets is
adequate.
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6.2.3 Qualification of Support for Digital Displays with
Associated Electronics (Console G5A)

This design provides support for two digital displays and
two electronics boxes. The digital displays are mounted on
a cover plate and the electronics are mounted on a tray
which is welded to the cover plate as shown in the attached
sketches.

13

14

17

19

22

23

24

25

* 26

27

28

29

30

31

32

.33

34

35

38

37

38

38

40

41

.44

45

48

weight of tray

cover plate: 10 gage

6 7/8 x9 1/8 = 63 sq in.
x .1345 x.283 -2.4 lb

sides 2(4 x 9 3/8) - 75
bottom 6.75 x 9 3/8 - 63

138 x .1046 x.283

top tray 2(1.5 x 7)
6.75 x 7

sub total

Digital displays
2 x 1

Electronics
2 x 2

=21

47
68 x .1046 x.283 = 2

=4.1

lb

9 lb

2

4

Total 15 lb

Frequency Evaluation

Iz.

3 y = 111+1

y 2(4 x 2)/(8 + 6.75) =1.08 in.

13 =2[(4)^3 /12] 10.67
2(4) (.92)^2 =6.77
6.75 x(1.08)^2 = 7.87

25. 31x. 1046=2.65
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3

4

50

S1

10

is

13

19

217

22

23

24

25

20

27

28

29

30

31

32

33

34

36

30

37

38

39

40

41

43

44

6.2"

= 15 - 2 - 2.4 - 10.6 lb

= 1.732/(2*r) x sqrt(EIg/(WL^3)
-546 Hz

Dead wt + seismic load(x~y)

F1 - 22 lb
F2 - 59

F3 - 71

Tray Mounting

Dead wt + seismic load(y+z)

F1 - 89 lb
F2 - 84

F3 - 0

Envelope load

F1 = 89 lb
F2 - 84
F3 - 71

mounting studs:

Due to F2

Due, to F1

Due to F3

Total

four 1/4"-20 studs A - .0317 sq in.

M3 -84 x 6.2 - 521
T X 3/[2(4 7/8)]
V -84/4

T -89/4

M2 71 x 6.2 -440
T -M2/ [2 (7.125)]
V -71/4

T -53 + 22 + 31
V 21 + 18

in-lb
- 53 lb
0 21

a 22

in-lb
-31

is1

-106 lb
-39

Tensile st -ress -T/A. 3344 psi
Shear stress -V/A -1230
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2

3

4

10

11

12

weld

42

A 8
Z2 -4x6.75 - 27
Z3 -16/3 - 5.33

f -sqrt[(F1/A+M2/z2+M3/z3V-2 +(F2/A)V2
+ (F3/A)-2J

=126 lb per in

w f/(.707x18000) -.01 in.
1/8" filet weld is adequate.

13

14 6.2.4 Support for RWM Cable Connectors
1s

16

217

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

30

40

41

02
44

45

48

Two cable connectors have the same weight as a power
Supply. This support is acceptable by comparison of the
support configuration with the support for the power supply
on console 04A, which is qualified in the next section.

6.2.5 support for Power Supplies (Console 05A)
Supports for Electronics Boxes and Power supplies(Consoles
04A and 03)

Power supplies on console 05A, and electronics boxes and
power supplies on consoles 04A & 03 are mounted separately
from the associated digital displays. These supports are
similar in configuration. Review of the individual device
weights .and their mounting configurations as shown in the
sketches concludes that the support for power supply on
console 04A is the governing case which envelops the
remaining cases.

Frequency Evaluation

Mounting plate: 12 gage

I - (1/12) (9) (.104WV3 -. 000858

Weight

plate 9x6.63x..1046x.283 - 1.8 lb
power supply 4

5.8 lb
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f = 1. 732/ (2 iT ) x sqrt [EIg/ (WT?3) I L =6.63/2 = 3.32 in.

= 59 Hz

plate stress

M - (5.8x4.75)x3.32 - 9.1.5 in-lb
Moment due to eccentricity (1"1) of the power supply
=(4 x 3.2)(1) -12.8

Total =104.3

F= 5.8x3.2 - 18.6 lb
Z = II(t/2) = .0164
A = 9x.1046 = .941 sq in
M/Z =6360 psi
F/A = 20

6380 psi

Note: The mounting plate has been revised from 12 gage to
11 gage as shown on the drawing. T his change is on
the conservative side, and therefore, is acceptable.

6.2.6 Comparison of Calculated Stresses with Allowable Stresses

The calculated stresses shown above for sheet metals,
screws and bolts are much lower than the allowable stresses
given in section 3.0. Therefore, these device mounting
supports are acceptable.
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2

3 6.2.7 Deviation of Support Design for 13 in. RWM CRT for
4 unit 2 Console 20C05A
5

8 The RWM CRT support for unit 2 console deviates
7 slightly from the same support for unit 3 console.
8 This deviation includes the orientation of the brace

* member to the support frame(see attached support
10 sketches), ie., (1) the connection of the brace with
11 the existing horizontal P3301 strut is approximately
12 2 ft. (instead of 1 ft. 4 in. for unit 3) from the
13 back vertical panel, (2) the cross-sectional
.14 orientation of the brace is 180 degrees opposite to
15 the brace for unit 3 console. This deviatin is
is necessary because of the space availability of unit 2
17 console.

19 Review of the CRT support qualification for unit 3
* 20 console concludes that a sufficient design margin

21 exists to compensate for the negligible effect caused
22 by the minor deviation described above. Therefore,

23 the CRT support design for unit 2 console is
24 acceptable.
25

26

27

28

29

30

31

32

33

34

35

36

37

38

30

40

41

*42

44

45
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2

3 6.2.8 Qualification of support for 6"1x6"' tracor
4 westronics multipens recorder
5

a This modification involves replacement of the
7 existing 6"1x6"' computer trend recorder with 6"x6"'

a tracor westronics multipens recorder. The
o existing recorder weighs approximately 40 lbs,
10 while the new recorder weighs only 20 lbs. The
ii new recorder is mounted at the front panel and

12 supported at the back by a support frame as shown
13 on the attached sketches. Thus, the new recorder is
14 better supported than the old one before the

is modification. Therefore, this modification will
16 not affect the adjacent device qualification.

17

Is Judging from the sizes of the structural members
12 and bolts, the support frame is structurally

* 20 adequate to support the new recorder, which weighs
21 only 20 lbs.

22 6.2.9 Qualification of support for 6"1 x 6"1 computer.
23 trend recorder
24

25 This modification involves the replacement of the
26 existing RWM operator interface with a non-Q 6"1x6"'
27 computer trend recorder. The new recorder weighs 20
28 lbs. and it is judged that the existing RWM weighs

29 more than 20 lbs. since it is much larger in size.
The cut out in the panel skin due to the RWM will be

30 covered by an 131 gauge plate with mounting
31 bolts/holes similar to the RWM installation. A
32 smaller cut out in this 11 gauge plate will be made

33 to accommodate the installation of the new trend
34recorder. The new recorder is mounted at the front 2
35 of the panel and supported at the back by a support

frame as shown on the sketches on pages 52f and 52g.
38 Thus, the new recorder is better supported then the
37 old one prior to this modification. Therefore, the

38 installation of this computer trend recorder will not
39 affect the adjacent device qualification.

40 Judging from the sizes of the structural
41 members and bolts, the support frame is structurally

42 adequate to support the new trend recorder, which
43 weighs only 20 lbs.

44

45

46
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7.0 Assessment of the Impact of the Modification on the
Existing Q Console and Q Devices

MOD 955 involves replacement of the existing computer trend
Gemax recorder with a new.13 inch RWM CRT, and
installations of several other small devices such as, a
,panel switch, cable connectors, digital displays and
associated electronics boxes and power supplies. The
following sections assess the impact of these modications on
the existing console and devices.

13

14 7.1 13 inch RWM CRT
15

16

17

18

19

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41.42
43

44

45

46

The existing computer trend Gemax recorder
approximately 40 lbs, and its size is 6"1x(
inches protruded into the back of the
replacement with the new CRT weighs 90 lbs
mounting tray and can), and it requires a
x 15"1 on the front panel to provide an or.
mounting this device. Larger opening we-,
and heavier weight increases the mass tc
structure. This, in turn, might alter t-I
characteristics of the panel if proper >
taken.

weighs
,.th 22
The

(including the
-.-tout of 14"1

f or
the panel,
:upporting

.-.al dynamic
-.s are not

To minimize such effect, a support frame is ý stalled at
the back of the panel to share the load and t--,ereby
reduce the load at the front panel to apprc rt-inately the
same as was before the modification. The - t panel is
further reinforced by the CRT support can :h is
connected to the support frame at the back. ."In
addition, the support frame is braced to ensure that the
frequencies in all three directions are in the rigid
range of seismic response spectra, and that the support
frame is structurally adequate to withstand seismic
loads.

Thus, incorporation of the above design into the
modification assures that the support structure is
,rigid, and that the front panel is properly reinforced
and supports the same weight as it did before the
modification. Therefore, the response of the new device
due to seismic excitations will at least remain the
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2

3 same as or smaller than it was before the modification,
4 and thus, the adjacent devices and the console will not be

5 affected by this modification.

7 The closest 0 device to this modification is a single GE CR
8 2940 switch located approximately 1 ft. from the cutout and

* near a panel edge which provides a stiff support for the
10 switch. This and other Q devices in the upper panel of the
11 console are all switches and push buttons with very high
12 seismic capacities in any event.
13

14 The overall weight being added to the console is negligible
is and no change can be expected in the overall console
is response as well.
17

19 7.2 other Small Devices

21 Other modifications involve installation of small devices
22 such as digital displays, panel switch, etc., which weigh

23 from 1 lb to 5 lbs.
24

25 The mounting supports for these devices are made rigid to
* 26 ensure that seismic responses are not amplified. In

27 addition, the weights of the devices are negligibly small
28 compared to the total weight of the console, therefore,
29 the-responses of these devices will be negligible and will
30 not affect the integrity of the console and the adjacent

31 devices.
32

33

34

35 7.3 6"1 x 6"1 Computer Trend Recorder

37 This new device is smaller and is judged to weigh less
37 than the device it is replacing, the RWM operator

38 interface. The new recorder also has a new rear
39support bracket further strengthen its mounting.1\

40 Therefore, the installation of the computer trend
41 recorder in place of the RWM operator interface will
42_ not impact the existing qualification of the Q devices

43 in panel 05A.

44

46
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8.0 ASSESSMENT OF THE IMPACT OF THE FAILURE OF NON-Q DEVICES ON THE Q DEVICES
AND THE CONSOLES AND RECOMMENDATIONS FOR ANY MODIFICATIONS IF REQUIRED (FOR

4 OSA ONLY)

6 The installed console was seismically qualified with all
devices in their original configuration. All original devices are'
therefore concluded to be acceptable from a II/I consideration. This

6 includes confirmation of both structural integrity and the absence of
9 unacceptable spatial interactions inot involved with structural failure

10 (breaking loose). Console modifications completed after installation have
II been assessed using information (1) provided by PECo and (2) obtained

12 during a walkdown of the this specific console as well as other seismically
qualified consoles and cabinets. Section 6.0 above cbnfirms the integrity

13 of Modification (MOD) 955. Console 05A is concluded to have no
14 unacceptable II/I interactions.

16

17 8.1, DISCUSSION

is The conclusion stated above is derived from the following:
19

20 8.1.1 The console and all devices installed at the time of plant
0 21 installation were seismically qualified as a part of- the original

22 seismic qualification of the console. (The Task Scoping document,
ref 1, states that "PECo has established that the

23 existing consoles are Q commodities seismically qualified with all
24 the devices attached.")
25

26 8.1.2 Console modifications performed subsequent to the installation of

27 the seismically qualified configuration have been characterized as
minor. This means either:

26

29 a. Minor changes involving inconsequential structural
30 modifications (small holes being drilled orcovered, or
3'1

32 b. Additions (or deletions) of inconsequential weight and/or size
33 to the console, or

34C. The exchange of like item for like item in which the new item
35 is sufficiently similar to the replaced item Cin size, weight,
56 anchorage details, etc.) to be a basis to conclude that
37 equivalent and satisfactory structural integrity exists.

The purpose of the walkdovn is to confirm that such modifications
39 are not significant for. a II/I interaction assessment.

40

41 8.1.3 Reference 13 confirms basic console anchorage. No further assessment
oe is required.

*41
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2

8.1.4 The process of review of non-Q modifications to console 05A is as
follows:

4

5a. As a result of the walkdown of this console and its prior
6 seismic qualification, it was judged that spatial interaction

7 (rattling) of any of the non-Q modifications with Q-devices
8 was not credible. Structural failure (and falling) would be

9 the only necessary concern as a precursor to any unacceptable
II/I interaction.

10

IIb. With information from the walkdown, the non-Q modifications
12 to the original configuration are confirmed as minor and,
13 therefore, judged to be capable of remaining integral during

k 4 an earthquake. Subsequent steps are also applied since it was

15 not possible to precisely identify every modification. No II/I
15 concern is concluded.

16

.1? C. If the non-Q modification is sufficiently distant from any Q
to device(s) to be of no concern (even if structural failure and

19 associated falling were to take place), an acceptable condition
29 could be concluded to exist. Because potential failure paths

20 could include safety-related wiring or interior devices not
22
1  apparent from either the walkdown or available drawings, this
22 option was not used for II/I assessment of this console.

23

24 d. If Q devices are inside the potential failure path of the non-
25 Q modification (or if it *is desirable to assure against
25 possible structural failure) the non-Q modification must be

26 assured against structural failure and any unacceptable spatial
27 interaction by one of the following methods:
28

29 (1) Comparison with other devices qualified in this or other
30 plant consoles combined with a judgement regarding panel

location dependent response. M~any added devices are
3 1 identical (or sufficiently similar) to qualified devices.

32 Structural integrity is easily inferred.

33

34 (2) If necessary and/or appropriate, utilize information

35 from other plants (experience) to confirm structural
integrity.

36

37 (3) Perform a case specific evaluation by either:
38 - calculation, or
39 - engineering judgement (insufficient weight, etc.).

40 All indicating lights are judged to be of sufficient
40weight/strength so as to be incapable of structural
41 failure due to earthquake loading.

@42

43

44

45

46
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8.1.5 M~odifications to the original installation were concluded to result
in an acceptable console configuration. No potential II/I
interactions were identified.

8.1.6 The modification (HOD) 955 outlined in Section 1.0 and the
calculations presented in Section 6.0 confirm the structural
integrity of the design and confirm an acceptable console
configuration. No potential II/I interactions will result from this
MOD.

8.2 DETAILED DISCUSSION

The upper (vertical) panel of the console contains the following Q-
devices: (identification and location (X, Y) coordinates are according to
Ref. 14, view F; locations of device clusters are approximate and provided
for reference and Information; see.Figure 8-1 attached).

1 .
2.
3.
4.

2ea manual scram push buttons (84, 22)
6ea GE CR2940 switches (160, 18)
2ea GE CR115 switches (158, 15)
lea GE CR2940 switch (142.75, 2)

These devices are sufficiently isolated above or beside any identified
modification to assure against any potential interaction. Structural
failure of any non-Q device on the vertical panel will not occur and
therefore will not create any unacceptable interaction with Q devices
located below. Non-Q dial indicators (37ea G.E. 180), recorders (l5ea
6x6 multipen), and local power indicators (l6ea) are concluded to be
structurally qualified because they are either (1) original equipment, or
(2) similar to Q or non-Q devices installed in another Q commodity (e.g.
ECCS panel or console 04A). Remaining non-Q devices (pushbutton switches,
indicator lights, etc., were judged structurally qualified because they
are either (1) original equipment, or (2) low weight, compact items with
sufficient strength.
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The lower (horizontal) panel of the console contains the following Q-
devices: (identification and location (X, Y) coordinates are according to
Ref. 14, view E; locations of device clusters are approximate and provided
for reference and information; see Figure 8-1 attached)

5.
6.
7.
8.
9.
10.
11.
12.
.13.

5ea
lea
2ea
3ea
4ea
4ea
lea
lea
2ea

GE CR2940 switches (159, 6) Unit 3; 4ea on Unit 2
SBLC pump switch (152, 15)
GE SBM switches (142, 14.84)
Neutron Monitoring System switches (129.75, 10)
IRM Power Range switch (110, 10)
IRM Power Range switch (58. 10)
GE SEN switch (96, 3.6)
Reactor Mode switch (70.75, 3.8)
GE SEN switches (24, 4.84)

These devices are concluded to be sufficiently isolated from any identified
modification to assure against any potential interaction. Structural
failure of any non-Q device on the horizontal panel will not occur and
therefore will not create any unacceptable interaction with Q devices
located below. Major non-Q devices include: the Manual/Auto HCS Stations
(8ea 7-GEMAC, l-L&N), the rod select matrix, switches (l8ea G.E. SBM; 5
additional SEN switches are Q qualified), and Neutron Monitoring System
bypass switches (6ea).

9.0 SEISMIC CAPABILITY LIMITS OF EXISTING Q DEVICES FROM SWEC/VENDOR DATA BASE
(FOR 05A ONLY)

Reference 9 addresses the seismic qualification of "Class I" electric
equipment on all standard product line reactors. It summarizes
qualification data obtained by methods which "did not differ markedly" from
IEEE 344-1971. Reference 15 provides data for switches similar to those
used for the' Peach Bottom consoles and represents test to more cu rrent
requirements (i.e. multi-axis testing, etc.). Certain data have been
extracted and compared below.

DEVICE

Switch, typf
CR2940

Switch SB-l

Switch SEN

Range Switcl2

REFERENCE

15
9

9

9

L9

MALFUNCTION LIMIT
HOR-l HOR-2 VERTICAL

209 209J 205
20 20 20

10 10 10

25 25 25

8.5 8.5 8.5

DEVICE CLUSTER
(FIG. 8-1)

2,, 4, 5

G.E. (typical)

7, 11, 13

9, 10,

All devices, including the remaining Q device clusters (1, 3, 6, 8, and
12) are seismically qualified to at least the specified plant levels.
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TABLE 8-1

SUMMIARY TABLE OF EQ~UIPMENT FOR CONSOLE(S) 2(3)0C05(A)
(extracted from Ref. 14 in the same order as annotations)

UPPER (VERTICAL) PANEL

15- 6x6 MULTIPEN RECORDERS
37- G.E. INDICATORS
22- G.E. CR2940 SWITCHES

(7- Q)

16- LOCAL POWER INDICATORS

LOWER (HORIZONTAL) PANEL

23- G.E.CR2940 SWITCHES
(5- Q)

23- G.E.SBM SWITCHES
(5- Q)

8- MANUAL/AUTO HCS STATIONS

8- IRM POWER RANGE SWITCHES
(8- Q)

6- NEUTRON MONITORING SYSTEM
BYPASS SWITCHES
(3 - Q).

2- VALVE POSITION INDICATORS

- RWM OPERATOR INTERFACE (1)
(DELETED BY MOD 955)

4-

REACTOR MODE SWITCH (2)
(1- Q)

SBLC PUMP SWITCH (3)
(I-Q

RFPT LOCKOUT RELAYS (4)
2- MANUAL SCRAM PB's (5)

(2- Q)

4- ROD DISPLAY INDICATORS (8)
2- G.E. CR115 SWITCHES (9)

(2- Q),

1- ROD SELECT MATRIX (6)
4- ARI PUSH BUTTONS (7)
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LIST OF Q DEVICES ON CONSOLES 2(3)OCOSCA)

1. 2ea manual scram push buttons (84, 22)

2. 6ea GE CR2940 switches (160, 18)

3. 2ea GE CR115 switches (158, 15)

4. lea GE CR2940 switch (142.75, .2)

5. 5ea GE CR2940 switches (159, 6) Unit 3;
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1-/4"-20 HEX NUT A-307 8 WASHER
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1/4'-28X 1 1/4" LONG FLAT HEAD MACHINE
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TRAY

CONNECTION PER MANU6FACTURER'S
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ENCLOSURE

I

INTERIM DRAWING CHANGE NOTICE
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DO 0 0 0 0 0

0 I ,
u-a.

.1.

NOTE: CONNECTION OF TRAY TO CRT CHASSIS
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LPHILADELPHIA ELECTRIC COMPANY
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I -tEE -124.

PRELIMINARY DRAFT 1100 MOD
ISSUE 0 ISSUE 0 ISSUE 03~
DATE DOESIENI CHKO. APPR. STR *

DESCRIPTION: I

OSG0G041 02399GS

I PAGE I OF I

CONNECTION PER MANUFACTURER'S
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ADDED: ASSEMBLY DETAIL FOR DEVICE
XL S-9019

XI S-901 93 ASS'EMBLY DETAI L
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19997 - Mr)I pq-fl1 I
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The lower (horizontal) panel of the console contains the following Q-
devices: (identification and location (X, Y) coordinates are'according to
Ref. 14, view E; locations of device clusters are approximate and provided
for reference and information; see Figure 8-1 attached)

5.
6.
7.
8.
9.
10.
11.
12.
13.

Sea
lea
2ea
3ea
4ea
4ea
lea
lea
2ea

GE CR2940 switches (159, 6) Unit 3; 4ea on Unit 2
SBLC pump switch (152, 15)
GE SBM switches (142, 14.84)
Neutron Monitoring System switches (129.75, 10)
IRM Power Range switch (110, 10)
IRM Power Range switch (58. 10)V0 D
GE SBM switch (96, 3.6) V I
Reactor Mode switch (70.75, 3.8)
GE SBM switches (24, 4.84)

These devices are concluded to be sufficiently isuldL..,d LJrom any identifieti
modification to assure against any potential interaction. Structural
failure of any non-Q device on the horizontal panel will not occur and
therefore will not create any unacceptable interaction with Q devices
located below. Major non-Q devices include: the Manual/Auto HCS Stations
(8ea 7-GEMAC, l-L&N), the rod select matrix, switches (l8ea G.E. SBM; 5
additional SBM switches are Q qualified), and Neutron Monitoring System
bypass switches (6ea).

.SEISMIC CAPABILITY LIMITS OF EXISTING Q DEVICES FROM SWEC/VENDOR DATA BASE
(FOR 05A ONLY)

Reference 9 addresses the seismic qualification of "Class I" electric
equipment on all standard product line reactors. It summarizes
qualification data obtained by methods which "did not differ markedly" from
IEEE 344-1971. Reference 15 provides. data for devices similar to those
used for the Peach Bottom consoles and represents test to more current
requirements (i.e. multi-axis testing, etc.). Certain data have been
extracted and compared below.

9.0

DEVICE REFERENCE
HOR- 1

209
20

Switch type CR2940

Switch SB-l

Switch SBM

Range Switch

9
15

MALFUNCTION LIMIT
HOR- 2

209
20

10

25

8.5

VERTICAL

209

20

10

25

8.5

15 10

15 25

15 8.5


