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Prepared: SEE COVER SHEET Date Sheet Rev. 000
Checked: SEE COVER SHEET ' Date

REFERENCES
4.0 PURPOSE

This calculation develops the in-cabinet required response spectra for the RM-1000
Radiation Monitors to be installed in WBNP Unit 2 Main Control Room Panel 2-M-30.
These radiation monitors together with I/F Converters are installed in Nuclear
Instrumentation Modules (NIM) bins in Panel 2-M-30.

A 5.0 APPLICABLE DESIGN BASIS

1.
2.

6.0 APPLICABLE REFERENCES

1

2.

. EDCR-2 52338 Rev. A

WB-DC-40-31.2 Rev. 12, “Seismic/Structural Qualification of Seismic Category I
Electrical and Mechanical Equipment”

CEB-S8-5.10 Rev. 3, “Seismic Qualification of Electrical, Mechanical, and I&C
Devices” ’ o .

WCGACQO0177 Rev. 7, “Seismic Evaluation of Panel 2-M-30 & 2-M-31”
(RIMS# T93100515007).

CEBCQS448 Rev. 0, “Definition of Required Acceleration Input for Device Seismic
Qualification™ (RIMS# B41960425002)

CEBCQS447 Rev. 2, “Standard Equipment Seismic Qualification Methods for
Devices” (RIMS# B41070905001)

CEB-80-27 Rev. 5, “Dynamic Earthquake Analysis of the Auxiliary Control:
Building and Response Spectra for Attached Equipment”

General Atomics Dwg No. 04034100 Rev. C

DRA No. 52374-13 Rev. 0 . See

Attachment A
DRA No. 52338-005 Rev. 0 - : ' for Copy of

Refs. 6.6-6.9
DRA No. 52338-038 Rev. 0 '




7.0 ASSUMPTIONS

None

None

9.0 METHODOLOGY

2-M-30.

8.0 SPECIAL REQUIREMENTS AND LIMITING CONDITIONS

. Project WBN2CCP
Calculation Sheet =L '
. - Job No. 25402
Subject: IN-CABINET'REQUIRED RESPONSE SPECTRA FOR "Cale. No.| WCGACQU766
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Prepared: SEE COVER SHEET ' Date Sheet Rev. 000
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REFERENCES
6.0 APPLICABLE REFERENCES (CONT’D)
10. Roark’s Formulas for Stress and Strain 7% Ed.
See
11. General Electric Dwg No. 0153D2768-1 Rev. 1 Attachment A
, _ for Copy of
12. TVA Dwg No. 47W605-1 Rev. 15 Ref. 6.11

The r_nethods. fmm Calc No. CEB-CQS-448 are used to develop the in-cabinet required | Ref. 6.3
response spectra at the RM-1000 mounting locations for WBN Unit 2 MCR Panel
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Prepared: SEE COVER SHEET - Date Sheet Rev. 000
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REFERENCES

10.0 JUSTIFICATION/ANALYSIS

From Sheet 34 of Appendix I of Calc No. WCG-ACQ-0177, the first and second mode_

frequencies of Panel 2-M-30 are 13.35 Hz and 15.33 Hz respectively. Since
WCG-ACQ-0177 does not define the direction of these modes, these frequencies are
conservatively considered to be in the two horizontal directions and the vertical
direction. The methods in sections 4.1.3.2 and 4.1.3.3 of Ref. 6.2 are used to compute
the worst case maximum acceleration in each direction at the device locations on the
panel. The equations to compute the input accelerations at the device locations are as
follows: '

~ For the Horizontal direction:

APk h ==J (2-1'S'A_Pk.1)2 + (135 Apc)" + (1L6Apy) + Agpa

For the Vertical direction:

APkv :=J (1‘6Apk.3)2 + Azpa.k2

where,

S :=— is the device position ratio. x is the height from the ground
L to the device and L is the total height of the panel.

Apk 1 is the panel acceleration at the first mode frequency.
Apk 2 Is the panel acceleration at the second mode frequency.
Apk 3 is the acceleration corresponding to the panel local frequency

at the device location.

zpak is the panel acceleration at cut-off frequency (33 Hz).

According to Section 4.1.3.3 of Ref. 6.2; since the mass and stiffness distribution is
reasonably uniform along the height of the host panel (as shown in Ref. 6.11), a 1*

mode participation factor of 1.6 and a 2™ mode participation factor of 1.0 can be used.

Ref. 6.2




~ total weight to be uniformly loaded over entire area:

1b
=0.138—
1 .2

m

— Wplate + WM
11.75in-30-in

The maximum local displacement of the Front Plate per Case No. 1 of
Table 11.4 on Page 502 of Ref. 6.10 is:

a:=30in b= 11.75in -‘-’b- =2553 => 30  @:=0.1335
— 1 H — M
tplate = an Egteel == 29000ksi
4
a-g-b i,
Ymax'= 3 Ymax= 7-76% 10 4in

Egteel 'tplate

SR -
2 | Ymax

Miocal = flocal = 112.265Hz

" Consider the Ffont_ Plate of the Panel to be simply supported on all four sides and the

As shown above, the frequency of the Front Plate where the device is mounted (local
frequency of the panel) is rigid (> 33 Hz). Therefore, there will be no contribution to
the in-cabinet acceleration at the RM-1000 locations from the local effect of the panel.

. Project WBN2CCP
_Calculation Sheet _ ,
_ - Job No. 25402
Subject: IN.-CABINET REQUIRED RESPONSE SPECTRA FOR Calc. No. WCGACQ0766
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Prepared: - SEE COVER SHEET Date Sheet Rev. ' 000
Checked: SEE COVER SHEET Date
REFERENCES
10.0 JUSTIFICATION/ANALYSIS (CONT’D)
Determination of Local Frequency:
Weight of Front Plate:
Wplate = 0.283-%-[(11.75in‘30in) - (8.7-ih-18.25in)’]--‘1‘-~in W pjate = 13.7061b Ref. 6.6 & 6.7
- in”
Weight of Radiation Monitoring NIM bin:
Wppp=351b  (each) Ref. 6.6
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REFERENCES

10.0 JUSTIFICATION/ANALYSIS (CONT’D)

Therefore, the equations for the input acceleration from Sheet 7 is reduced to:

2 2 2 ;
Apkh '=J(l6'SApk1) + (IOSAka) + Azpak (Honzontal)

APy v =Azmak (Vertical)

Determination of the Device Position Ratio (S):

The device at the higher elevation on the panel is only considered since it has a greater
input acceleration. Per Ref. 6.7-6.9, the device position ratio is as follows:

x:=28.375in + 2:(11.75in) x=51.875in L:=98in

S:= S =0.529

X
L
The accelerations corresponding to the 1%, 2™, and cut-off frequencies are as follows:

According to Ref. 6.3; 3% damping ratio for SSE is used since the actual damping
ratio is not obtainable. '

For N-S (Front-to-Back) Direction SSE:

Apy 1 Ng= 193¢ Apgong=124g AzpakNs=084g
For E-W (Side-to-Side) Direction SSE:

APK.1EW :=.2~348 APy o Ew= 1398 Azpak EW= 0878
For Vertical Direction SSE:

Agpak vi=084g
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10.0 JUSTIFICATION/ANALYSIS (CONT’D)

Using the methods provided in Section 4.2 of Ref. 6.3, the Required Response Spectra
(RRS) for the RM-1000 Radiation Monitors and I/F Converters in NIM bins installed

in Panel 2-M-30 is determined as follows:

N-S (Front-to-Back) Required Response Spectra (SSE 5% Damping):

APKNS = \[ (L6 S'APk.l.Ns)2 + (1052 NS + Azpakcs

From Page 33 of Ref. 6.3, m:=2.3314 b:=045g

AN52 =5-Apy NS

1

m
Ans, 3
f, = — -Hz
N82 b ) .
st3 :=16Hz
f]\IS4 '=33-Hz

ANSI =b

Ang =A
NS, = ANs,
ANs, = ZAPKNS.

ANsg = APK NS

ANS, = APKNS

Ans, = 9757

Ans, = 19518

Apk_Ns= 1.951g
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10.0 JUSTIFICATION/ANALYSIS (CONT’D)
E-W (Side-to-Side) Required Response Spectra (SSE 5% Damping):
= 2 2iA 2 A =2.286
Apicew =\ (L6S APk 1 ) + (L0SAp o EW) + Azpai EW PiEW = 2-2868
v From Page 33 of Ref. 6.3, m:=223314 b:=045g
. 1
m
AEw, 3
£ = ‘Hz f; = 4,005Hz
‘EWZ b ) EW2
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10.0 JUSTIFICATION/ANALYSIS (CONT’D)
~ Vertical Required Response Spectra (SSE 5% Damping):
APk .y =AzpakV Apyy=0.84g

From Page 33 of Ref. 6.3, m:=2.3314 b:=0.45g

fvl = |-Hz AV1 =b AVI = 0.45g

Ay =5A Ay =42

V2 Pk.v V2 v g
1
m
f sz \ fy = 2.607Hz
= | m—— ~HZ = 4.

V.2 " ) v,

f =16Hz Ay =A Ay =42g

\A v, =AY, _ vy

fy =33-Hz Ay =2Ap, Ay =1.68g

4 4 4
fv6 =100Hz AV6 =Apyy _ AV6 =0.84g
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10.0 JUSTIFICATION/ANALYSIS (CONT’D)

According to Section 4.1.1 of Ref. 6.4, the OBE Required Response Spectra (RRS) will |

be developed using 70% of SSE levels:

N-S (Front-to-Back) Required Response Spectra (OBE 5% Damping):

2 2 2
APK NS = 0'70\](1'68'Apk.1.NS) + (105 Apy 2Ny + AzpakNs

From Page 33 of Ref. 6.3, m=2.3314 b:=045g
L
m
Ans, )
f; = —— , -Hz fi =3.211Hz
NS, T\ T NS,
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10.0 JUSTIFICATION/ANALYSIS (CONT’D)

E-W (Side-to-Side) Required Response Spectra (OBE 5% Dampirig)‘:

2 R 2
APKEW = 0-70\/ (168 Apy 1 gw) + (1L0SAp 2 Ew) + Agpak EW

Apy pw = 1.6g
From Page 33 of Ref. 6.3, = m:=23314 b:=045g
1
. m
AEW, )
few = few =3.437Hz
EW2 b ) EW,
® - 16




. . Project WBN2CCP
Calculation Sheet »
- Job No. 25402
Subject: IN.-CABINET REQUIRED RESPONSE SPECTRA FOR Calc. No. WCGACQ0766
RM-1000 RADIATION MONITORS IN MCR PANEL 2-M-30 Sheet No. 15
Prepared: SEECOVERSHEET Date - Sheet Rev. 000
Checked: SEE COVER SHEET Date
- REFERENCES
10.0 JUSTIFICATION/ANALYSIS (CONT’D)
Vertical Required Response Spectra (OBE 5% Damping):

Apk.v = 0'7°Azpa.k.V Apy ,, =0.588g

From Pége 33 of Ref. 6.3, m:=23314 b:=045g

fvl = 1-Hz AV] =b AV] = 0.45g

AV2 =5Apyy ‘ sz =2.94¢g

L
m
3 AVZ \ Hz fy; =2.237H
Va7 ) , v, T e

fV3 =16Hz _AV3 = AV2 A‘V3 =2.94g

fv4 =33Hz Av4 = 2Apkv Av4 = 1176g

fV5 =33-Hz. AV5 =Apy v Av5 =0.588g

fv6 =100Hz . AV6 =Apgy AV6 =0.588g
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Required Response Spectra Curves (SSE 5% Damping):

Acceleration (g)

RRS for RM-1000 in Panel 2-M-30 (SSE 5% Damping)

110.0 JUSTIFICATION/ANALYSIS (CONT’D)

100

-— Front-to-Back "'j:

----= Side-to-Side

- -~ Vertical

0.1

10 100
"Hz  Hz Hz
Frequency (Hz)

Front-to-Back Side-to-Side Vertiwl
f(H2) | a(g) | f(Hz) | af(g) | f(Hz) | afs)
1.0 - 0.45 1.0 0.45 1.0 0.45
3.7 9.76 4.0 11.43 126 4,20
16.0 '9.76 16.0 11.43 16.0 4.20
33.0 3.90 33.0 4.57 33.0 1.68
33.0 1.95 33.0 2.29 33.0 0.84

100.0 1.95 100.0 2.29 100.0 0.84




o Project| WBN2CCP
Calculation Sheet
: I Job No. 25402
Subject: IN-CABINET REQUIRED RESPONSE SPECTRA FOR Calc. No. WCGACQO0766
: RM-1000 RADIATION MONITORS IN MCR PANEL 2-M-30 Sheet No. 17 '
Prepared: SEE COVER SHEET Date Sheet Rev. 000
Checked: SEE COVER SHEET Date
REFERENCES

Acceleration (g)

0.1

10.0 JUSTIFICATION/ANALYSIS (CONT’D)
Required Response Spectra Curves (OBE 5% Damping):

RRS for RM-1000 in Panel 2-M-30 (OBE 5% Damping)

100

~Je-=e- Side-to-Side

===+ Vertical

Fl’ronf-to-B‘acié

10
s fow fv
Hz  Hz Hz
Frequency (Hz)
Front-to-Back Side-to-Side Vertical
fH2) | a(e) | f(H2) | ate) [ fia) [ afe)
1.0 0.45 1.0 0.45 1.0 . 0.45
3.2 6.83 34 8.00 2.2 2.94
16.0 6.83 16.0 8.00 16.0 2.94
33.0 273 . 33.0 3.20 33.0 1.18 .
330 | 1.37 33.0 1.60 33.0 -0.59
100.0 1.37 100.0 1.60 100.0 0.59

100
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11.0 CONCLUSION

The above curves are the in-cabinet required response spectra for the RM-1000’s to be
installed on WBN Unit 2 MCR Panel 2-M-30. These RRS curves can be used for
comparison to vendor seismic test reports for qualification of the WBN Unit 2 safety

related RM-1000 Radiation Monitors in Panel 2-M-30.
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Subject: Calculation Sheet - Plant: WBN-2|

Required Response : Calculation ID: WCGACQ0766

Spectra For Evaluation Of Appendix A This Sheet Added By Rev 1

Radiation Monitoring Equipment L Sheet No. A2|
1.0 Purpose:

This calculation develops the réquired response spectra for the Safety Related Radiation Monitoring Equipment to.
be installed in WBNP Unit 2 Main Control Room Panels 2-M-30 (previous revision 0) , 0-M-12 and skids
~ WBN-2-RE-090-0106, WBN-2-RE-090-0112, WBN-2-RE-090-0130 and WBN-2-RE-090-0131.

2.0 References:

1. EDCR-2 52338 Rev. A (Information only) .
2. WCGACQO0177 Rev. 7, “Seismic Evaluation of Panel 2-M-30 & 2- M-31" (Informatlon only)
3. WCGACQO0112 Rev. 3, "Control Room Design Review (CRDR) Panel 0-M-12 Seismic Qualification"
(RIMS# T95100727503)
4. CEBCQS448 Rev. 0, "Definition of Requured Accelerat:on Input for Device Seismic Qualifi cation” (RIMS#
B41960425002) .
5. CEBCQS447 Rev. 2, "Standard Equipment Selsmlc Qualification Methods for Devices” (InfOrmation
only)
6. CEB-80-27 Rev. 5 “Dynamic Earthquake Analysis of the Auxiliary Control Bwldmg and Response \
Spectra for Attached Equipment” '
7. General Atomics Dwg No. 04031100 Rev. B
8. General Atomics Dwg No. 04031500 Rev. C
9. General Atomics Dwg No. 04031300 Rev. C
10. DCN 53037 (Information only) _
~ 11. 47\W605-28 Rev.V (as-constructed drawing panel 0-M-12)
12. notused
13. TVA Dwg No. 47W605-1 Rev. 15
14. EDCR 52341 (Information only)
15. DRA 52341-036
- 16. DRA 52341-037
"~ 17. DRA 52341-080
18. DRA 52341-081 :
19. DRA 52341-082 ‘ ‘
20. DRA 52341-084 (Information only)
21. DRA 52341-085 (Information only)
22. DRA 52341-013 (Information only) .
23. General Atomics Qualification Basis Report 04038903-1SP for 2-RE-90-130 & -131
24. General Atomics Qualification Basis Report 04038903-2SP for 2-RE-90-106
25. General Atomics Qualification Basis Report 04038903-4SP for 2-RE-90-112
26. Limited Scope Walk Down LSWD-536 panel 0-M-12 (see Attachment B)

3.0 Design Criteria:

1. WB DC-40- 31 2 Rev. 12 “Seismic/Structural Qualification of Seismic Category | Electncal and
Mechanlcal Equ:pment

2. CEB-5S-5.10 Rev. 3, “Seismic Qualification of Electrical, Mechanical, and 1&C Devices”
4.0 Assumptions:

There are no assumptions that require further verification.
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Required Response . . Calculation ID: WCGACQ0766
Spectra For Evaluation Of Appendix A ' This Sheet Added By Rev 1
Radiation Monitoring Equipment: - Sheet No. A3

5.0 Special Requirements and Limiting Conditions:

There are no special requirements or limiting conditions.

6.0 Methodology:

~ The methods in sections 4.1.3.2 and 4.1.3.3 of Calc No. CEB-CQS-448 (Ref. 2.4) are used to develop the
acceleration at device locations in the panels and on the skid mounted frames. Using these accelerations the
required response spectra (RRS) for the device testing are computed using the methods in section 4.2 of Ref. 2.4.

Per section 4.1.3.2 of Ref. 2.4 the 3% damping SSE floor response spectra are used to determine the acceleration
at device locations using the methods in section 4.1.3.2 of Ref. 2.4.

Since the mass and stiffness of the panels and skid frames are reasonably distributed uniformly per section
4.1.3.3 of Ref. 2.4, a 1st mode participation factor of 1.6 and a second mode padncupatlon factor of 1.0 can be
used.

7.0 C_omgutations And Analysis:

In panel RRS for safety related NIM Bins in panel 0-M-12:

" From WCG-ACQ-0112 page 38 (Ref. 2.3) the first and second mode panel frequency in the x direction are 1st mode
18.69 Hz and 2nd mode 21.27 Hz. The front plate local frequency x direction (perpendicular to the panel face plate)
is 27.06 Hz. The z direction first mode frequency is 21.0 Hz and no second mode frequency is given. Since the z
direction 1st mode frequency is greater than 1/2 of the cut off frequency (33 Hz) the 2nd mode frequency does not
need to be considered {Ref. 2.4 section 4.1.3.3 sub item 2). From sheet 13 of Ref. 2.3 the panel x direction is front
to back, the panel z direction is side to side and the panel y direction is vertical. From Ref. 2.13 for panel 0-M-12
front to back is north-south and side to side is east-west.. The panel is rigid (no modes below 33Hz) in the vertical
direction. Page 38 of Ref. 2.3 does not provide local pane! frequency in the z and y directions since they are in
the plane of the panel face plate and the face plate is rigid in these directions.

For these frequencies the SSE acceleration from the Auxnhary Control Building El 755.5 New Desngn/Modlﬂcatlon
ARS (Ref. 2.6) at 3% damping are as follows:

Apgins=1.05-g Apgans = 1.05- g Apgans=091-g Azpaxns = 0.84.g (at 33 Hz)

Apc1ew=101-g  Apgaew:=000-g " Agakew:=088-g (at33Hz)

Azpakv=084.g (at33Hz)

Apy 1 is the panel acceleration at the first mode frequency.
Api o is the panel acceleration at the second mode frequency.
Apk.3 is the acceleration corresponding to the panel local frequency
atthe device location.
Azpa.k is the panel acceleration at cut-off frequency (33 Hz).
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Determination of the Devxce Position Ratio (S)

For panel 0-M-12 the top of the highest safety related RM23A NIM Bin was determined to be 52" above the bottom of
the panel per Limited scope Walkdown Package LSWD-536 (see Attachment B). From Ref. 2.3 sheet 13 the helght of
panel 0-M-12 is 98.5". '

X is the device position ratio. x is the height from the ground

S:= _I: to the device and L Is the total height of the panel. -
x:=52-in L:=98.5-in (Attachment B and Ref. 2.3 sheet 13)
X o
S:= n S =0.528

The in panel acceleration of the NIM Bin and RRS curves for the SSE are computed as follows:

N-S (Front-to-Back) Required Response Spectra (SSE 5% Damping):

Apg Ns = J(1.6- S- Apk.1.'Ns)2 ¥ (1.0-s. Apk.z.r;JS)2 +(16- Apk.a,Ns)2 + Az_pa.k.st

Apk.NS =1.98. g
From Page 33 of Ref. 2.4, m = 2.3314 b:=045.g
st1 =1 Hi ANS1 =b | ANS1 =045-¢g
ANS2 =5-Apxns o . . ANSZ =9.899.¢g.
1
Ans \ . : o
f -Hz fns, = 3.765- Hz
NS b ) N$2
fns, = 16+ Hz Ans, = Ans, ' Ans, =9.899-g
fns, =33-Hz Ans, =2 Apkns , Axs, = 3.959-g
fNS5 =33-Hz . AN85 = Apk.NS . AN85 =1.98. g
fus, = 100 Hz ' Ans, = APkns Ans =198-g
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E-W (Side-to-Side) Required Response Spectra (SSE 5% Damping):
Z .. 2 2
ApkeEw = \/(1-5 S Apc1ew) + (1.0 S Aproew) + Agpakew
Apew=1226-g
From Page 33 of Ref. 2.4, m = 2.3314 b=045-g
fEW1 :=1.Hz AEW1 =b AEW1 =045-¢g
AEW2 =5 Apk.EW AEW2 =6.128.
1
m
Aew, )
fEW2 = b ) - Hz fEW2 = 3065 -Hz
=16-Hz = ~6.128
wa3 V4 AEW3 AEW2 AEW3 6.128
wa4 = 33-Hz AEW4 =2 Apk_EW A.EW4 =2.451.
few, = 33 Hz AEW5 = APk EW Aew, = 1226
was =100 - Hz AEW6 = APKEW AEWe =1.226-
Vertical Required Response Spectra (SSE 5% Damping):
Abk.v = Azpakyv Apxy=084-g
. From Page 33 of Ref. 2.4, m:= 23314 b:=045.g
fv1 =1.Hz AV1 =b A\,1 =045-g
A‘V2 =5 Apky : sz =42.g
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1
m
sz\
fy =|— -Hz fy =2.607-Hz
v, b ) : V, 2.60
fy = ‘1 -H =%
A 6. Hz A\/3 : A\/2 A\/3 42.g
fv4 =33 Hz Av4 =2 Apk.v Av4 =168 g
fV5 = 33. Hz AV5 = APy A\,5 =084-g
fv6 =100 Hz Av6 = Apk.v AVS =084-g
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RRS for RM-23A in Panel 0-M-12 (SSE 5% Damping)

100 :

B pum—— Front-to-Back
—emime Side-to-Side
==== Vertical

Acceleration (g)

01— — SRS S
1 o 10 - . 100
ins few fv
Frequency (Hz)
Front-to-Back . Side-to-Side Vertical
f(Hz) | a(g) | f(Hz) a(g) f (Hz) a(g)
10 | 045 | 10 0.45 1.0 | 045
3.8 9.90 3.1 6.13 2.6 4.20
16.0 990 1 16.0 6.13 160 | 4.20
33.0 3.96 33.0 2.45 33.0 1.68
33.0 1.98 "~ 33.0 - 1.23 33.0 0.84
1000 | 1.98 | 100.0 1.23 100.0 0.84
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According to Section 4.3.1 of Ref. 2.5, the OBE Required Response Spectra (RRS) will be developed using
70% of SSE levels: _ ‘

N-S (Front-to-Back) Required Response Spectra (OBE 5% Damping):

Apkns = 070\/? 8-S Apk.1.NS)2 +(1.0-8- Apk.z.Ns)2 +(16- Apk.s.Ns)2 + Azpa.k.NSZ

ApcNs =1.386- g

From Page 33 of Ref. 2.4, m:= 2.3314 b:=045.¢g
st1 =1-Hz ANS1 =b _ ANS1 =045-g
Ans, =5 APkNs ' Ans, =6.929-g
1
m
_ Ast\
f = ——tn. . H = 3. 1 . H
NS2 b ) z fN32 3.23 z
fN33 =16-Hz AN33 = AN82 ANSS =6.929. g
st4 =33-Hz ANS4 = 2 APNS ANS4 =2772-g
fN85 =33 Hz | ANS5 = APk.NS ANSS =1.386-¢
fis = 100 - Hz ’ Ans, = APcns Ang, = 1.386- g

E-W (Side-to-Side) Required Response Spectra {(OBE 5% Damping):

\

' 2 ‘ 2 2
ApkEw = .0-70~\/(1-5_j S. Aptew)  +(1.0-8- Api2Ew)” + AzpakEW

Apy gw = 0.858 - 9

From Page 33 of Ref. 2.4, m:= 2.3314 b=045-¢
few, = 1-Hz ’AEW1 =b Aew, =045-g
Revision ... Revision ... Revision ...
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Agw, = 5 APkEW Agw, =4.29-9
1
m
AEWZ\
f = -Hz =263-H
EW b ) few, z
few, = 16+ H = Aew, =4.29-
Ew, = 16-Hz Aew, = Aew, ew, =4.29-9
fE;N4 =33 Hz Pew, = 2- Apkew Aew, =1.716-g
) wa5 = 33-Hz AEW5 = Apk.EW AEW5 = 0858 g
fEW6 =100 Hz AEWS = APk Ew AEWG = 0.85_8 ‘g
Vertical Required Response Spectra (OBE 5% Damping)z
Apyy = 0.70- Azpa kv Apky=0.588-g
From Page 33 of Ref. 2.4, m:= 2.3314 b:=045.g
fv1 =1-Hz AV1 =b - AV1 =045-g
Av,=5- Apyy Avé,= 294-g
1
m
Av, )
fv2 = —'b'—) - Hz fV2 =2.237- Hz
fy =16 = =294.
V3 16- Hz Ay sz A\/3 294:g
= . . = . =1. 7 .
f\,4 33-Hz A\,4 2. Apcy A\,4 1 1. 6-g
fV5 =33 -Hz AV5 = APk.y AV5 =0.588-g
f\,6 =100 Hz A\,6 = APy y AVe =0.588-¢g
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RRS for RM-23A in Panel 0-M-12 (OBE 5% Damping)

100 - e
R |— Front-to-Back [}
I “Side-to-Side
==== Vertical
ANs 10— e T o
A@. g. I
£ Aew
‘é er——
s g
< Ay
S
0.1 : -
1 10 100
ins few fv
Hz Hz Hz
Frequency (Hz)
Front-to-Back Side-to-Side Vertical
f(hz) | a(g) | f(Hz2) | a(e) | f(H) | a(g) |
1.0 0.45 1.0 0.45 1.0 0.45
3.2 6.93 2.6 429 2.2 2.94
16.0 6.93 16.0 4,29 16.0 294
33.0 2.77 33.0 1.72 33.0 1.18
33.0 1.39 330 | 086 33.0 0.59
01000 | 1.39 100.0 0.86 100.0 0.59
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Safety related system 090 skids:

The skids for 2-RE-090-0106 (Ref. 2.9 & 2.15), -0112 (Ref. 2.8 & 2.15), -0130 (Ref. 2.7 & 2.16) and -0131 (Ref. 2.7
& 2.16) consist of a rigid skid base fabricated from structural steel which is bolted to the building floor slabs. A
welded steel frame is attached to each skid base to support various system 090 components for.each skid. The’
heavier components (detectors, pumps and blowers) are attached directly to the rigid skid base and can be
seismically qualified using the building ARS since the skid base is rigidly attached to the floor slabs. Based on

this General Atomics (GA) was provided the building floor ARS curves for the seismic quallf ication of the skid
mounted equipment.

The final GA qualification reports 04038903-1SP, 04038903-2SP and 04038903-4SP have shown that the welded
frames attached to the skids have first and second mode fundamental frequencies less than 33 Hz. Therefore the
frame frequencies determined by the GA reports are used to determine the RRS required for evaluation of the .
seismic qualification of components mounted to the skid frames.

For skids 2- RE-O’QO 0106 and -01 12, the in panel RRS will be computed at 34" above the base of the skid and at
the top of the frame (59" above the base of the skid) since components are installed at or below these Ievels of the
frames (Ref. 2.8 and 2.9). :

For skids 2-RE-090-0130 and -131, the in panel RRS will only be computed at the top of the frame (68" above the
base of the skid) since components are installed at or below this level of the frames (Ref. 2.7).

In panel RRS for safety related skid 106 and 112 (@ 34™:

From GA Report 04038903-2SP and -4SP section 3.3.1 a resonance search of the tested skid frame between 1
and 33 HZ found the 1st mode panel frequency in the front to back direction (east west for WBN2) to be 21 Hz and
in the side to side direction (north south for WBN2) to be 18 Hz. From Ref. 2.18 for skid 106 and 112 front to back
is east-west and side to side is north-south and the skids are attached to floor El. 737. There are no 2nd mode
frequencies between 1 and 33 Hz and since the 1st mode frequencies are greater than 1/2 of the cut off frequency .
2nd mode frequency need be considered (Ref. 2.4 section 4.1.3.3). The frame is rigid in the vertical direction. The
frame is a tube steel structure and local panel frequency need not be considered since the seismic testing of
components provided by GA 04038903 2$P and -4SP has accounted for the local effects (| e. boxes housing the
components).

For these frequencies the SSE acceleration from the Auxiliary Control Bu;ldlng El 736.5 New Des:gn/Modlflcatlon
ARS (Ref. 2.6) at 3% damping are as follows:

Apins=085-g  Apcans=000-g Azpaxns = 0.71- Q. - (at 33 Hz)
Apcrew:=084-g Apg2ew = 000-g Azpaxew = 0.77-g (at33Hz)

Azpakv:=059 g (at 33 Hz)

Apx 1 is the panel acceleration at the first mode frequency.
Apg 2 " isthe panel acceleration at the second mode frequency.
Apga is the acceleration corresponding to the panel local frequency

at the device location.

Azpa.K is the panel acceleration at cut-off frequency (33 Hz).
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Determination of the Device Position Ratio (S) @ 34"
_ X s the device position ratio. x is the height from the ground
S:= I to the device and L is the total height of the panel.
x:=34-in L:=59.in (Ref. 2.8 & 2.9)
X
Si=— S =0.576
L
The RRS curves for the SSE are computed as follows:
N-S (Side-to-Side) Required Response Spectra (SSE 5% Damping).
2 2 2
APk Ns = \/(1-6' S Apcins) + (1.0-S-Apkans)” + AzpakNs
Apkns =1.058- g
From Page 33 of Ref. 2.4,  m:= 2.3314 bi=045-g
fNS1 =1-Hz ANS1 =b ANS1 =045-¢g )
Ans, = 5 APkNs Ans,=5.288-g
"
m
Ans, )
fNS2 = T) - Hz fNSZ =2877-Hz
=16 = =5.288-
st3 16 - Hz AN83 Ast | ANS3 5288-9g
st4 =33 - Hz ANS4 = 2- APkNS ANS4 =21156-¢
fNS5 =33-Hz AN85 = ADk.NS AN85 =1.058-g
fius, = 100 - Hz Ans, = APKNs : Ans, =1.058-g
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Truncated N-S (Side-to-Side) Required Response Spectra (SSE 5% Damping) Ref. 2.4 section 422

fTNS1 = 1Hz . ATNS1 =b ATNS1 =045.9

Between 1 Hz and 90% of the first natural frequency of the skid frame the truncated RRS must not intersect the
5% building ARS. To prevent this, Ref. 2.4 section 4.2.2.2.d requires the truncated RRS to be adjusted to clear
the first peak of the broadened floor spectra at 90% of the lower boundary of the broadened plateau of the first
peak. Using digitized north-south SSE from the Auxiliary Control Building El 736.5 New Design/Modification
ARS (Ref. 2.6) at 3% damping the first peak occurs at 5.13 Hz with an acceleration of 3.078 G. Adjusting the
truncated RRS to clear the 5% ARS plateau at 90% of 5 HZ the second point of the truncated RRS is computed
as follows: .

3 .
fTN32 =.9-5Hz fTN82 = 4.5_ - Hz ATN32 = ‘/—é . 3..078 -9 ATN82 =2.384-¢g

NOTE: Square root of 3/5 is used to convert digitized 3% damping ARS to 5% damping ARS. Refer to Ref.2. 4
- section 4.1.3.4 second paragraph which shows this method of converting a peak 5% damped floor spectrato a
peak 3% damped floor spectra. In this case we are converting a 3% damped peak to a 5% damped peak.

The acceleration value for 0% of the first natural frequency of the skid frame is computed as follows:

fins. = .9 - 18Hz fins. = 16.2- Hz Arns, = 5.29.g (conservatively using RRS value
3 3 3 for 16 Hz computed above)

The truncated RRS between 90% of the first natural frequency of the skid frame and the ZPA is the same as the
non-truncated RRS as follows: '

fTNS4 :=33-Hz o ATNS4 =2 Apk.NS ATNS4 =2115.9
fTNss.3= 33-Hz Atns, = APkNs - Atns, =1.058- g
fTNSG =100 Hz : ATNSG = Apst ATNSS =1.058-¢g

E-W (Front-to-Back) Required Response Spectra (SSE 5% Damping):

ApkEw = \/(1 8-S Apk.1.EW)2 +(1.0-s- Alf’k.z.Ew)2 + Azpa.k.EW2

Apxew =1.092- g

From Page 33 of Ref. 2.4, = m:=2.3314 b==045.g
few, = 1- He Agw, = b ' Aew, =045-9
Aew, = 5 - APkEW Agw, =5.461-9g
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1
m
Agw, )
few. = -H few. =2.917-
EW, = | ) z EW, 7-Hz
f = . . = =D. .
EW3 16- Hz /\.Ew3 AEW2 AEW3 5.461 | g
wa4 =33 HZ AEW4 =2 ApxEw AEW4 =2.184-g
fEW5 = 33. Hz AEW5 = Apk_EW AEW5 =1.092.-¢g
few, = 100 Hz Aew, = APew Aew, = 1.092- g

Truncated E-W (Front-to-Back) Required Response Spectra (SS_E 5% Damping):

fTEW1 = 1Hz ATEW1 =Db ATEW1 =045.g
Between 1 Hz and 90% of the first natural frequency of the skid frame the truncated RRS must not intersect the
5% building ARS. To prevent this, Ref. 2.4 section 4.2.2.2.d requires the truncated RRS to be adjusted to clear
the first peak of the broadened floor spectra at 90% of the lower boundary of the broadened plateau of the first
peak. Using digitized east-west SSE from the Auxiliary Control Building E! 736.5 New Design/Modification ARS
(Ref. 2.6) at 3% damping the first peak occurs at 5.13 Hz with an acceleration of 5.2 G. Adjusting the truncated
" RRS to clear the 5% ARS plateau at 90% of 5 HZ the second point of the truncated RRS is computed as follows:

34
ATEW2 = ‘/; -5.2- d

NOTE: Square root of 3/5 is used to convert digitized 3% damping ARS to 5% damping ARS. Refer to Ref.2.4
section 4.1.3.4 second paragraph which shows this method of converting a peak 5% damped floor spectra to a
peak 3% damped floor spectra. In this case we are converting a 3% damped peak to a 5% damped peak.

fTsz = .9.5Hz fTEW2 =45. HZ ATEW2 =4.028- g

The acceleration value for 90% of the first natural frequency of the skid frame is computed as follows:

fTEW3 = 9 -21Hz fTEW3 =18.9-Hz
Conservatively using linear interpolation between the 16 Hz and 33 Hz values of the
non-truncated RRS for 18.9 Hz (comparing slope of line on sheet A17 with that on sheet
A18 shows this to be conservative):

few i fTEw3

Arew, = Agw, + —— - (AEW - Aew )
3 4 fEW - fEW 3 4
4 3
ATEW3 =4.902.g
Reuvision ... Revision ... Revision ...

Originator: ............. Date:...... Originator:...........c..c.... Date........ Originator: ............... Date............
Checker...........c...... Date....... CReCKer:..oeeeveeeeeeeene Date:....... ChecKer: .....ccoccveenens Date...........




Subject: Calculation Sheet ~ Plant: WBN-2

Required Response Calculation ID: WCGACQO0766
Spectra For Evaluation Of Appendix A This Sheet Added By Rev 1
Radiation Monitoring Equipment Sheet No. A15

The truncated RRS between 90% of the first natural frequency of the skid frame and the ZPA is the same as the
non-truncated RRS as follows:

ngw4 ="33. Hz ATEW4 =2 Apew ATEW4 =2184.¢g
fTEW5 =33 -Hz ' ATEW5 = Ap{(.EW ATEW5 =1.092.¢g
fTEWS =100 -Hz ATEW6 = Apk.EW ATEWG =1.092.g

Vertical Required Responsé Spectra (SSE 5% Damping):

Apy.y = Azpa.k.V Apxy=0.59-g
From Page 33 6f Ref. 2.4, m = 2.3314 b:=045-9g
fy, = 1-Hz Ay,=b 'AV1 =045.g
Av, =5 Apcy ' Av,=295g
1
m
AVZ\
'fvz = _b—} - Hz fv2 =224 -Hz
fy = 16- = Ay, =295
fvy= Hz Av3 sz Av3 g
fy, = 33 Hz : Av,=2-PPey . Av,=118-g
. fv5 =33-Hz AV5 = Apgy AV5 =0.59.¢
fug = 100 Hz A\,6 = Apyy Ay, =059 g

Truncated Vertical Required Response Spectra (SSE 5% Damping):

fTv1 = 1Hz AT\/1 =b AT\/1 =045.9
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Since the skid frame is rigid in the vertical direction the first natural frequency is conservatively taken as 33 Hz. The
acceleration value for 90% of the first natural frequency of the skid frame is computed as follows: -

frv, = .9 33Hz frv,=29.7 Hz

Conservatively using linear Interpolation betweén the 16 Hz and 33 Hz values of the

non-truncated RRS for 18.9 Hz (comparing slope of line on sheet A17 with that on sheet
A18shows this to be conservative):

fv —frv
A = Ay + 4 2- Ay —-A
v, = Ay, (v v4)
4 V3
Arv,=1524-g

The truncated RRS between 90% of the first natural frequency of the skid frame and the ZPA is the same as the
non-truncated RRS as follows:

fw3 =33 -Hz A-|—V3 =2 Apyy ATV3=1.18-g
fTV4 = 33-Hz AT\,4 = Apkv AW4 =059 ¢
fry, = 100 Hz _ 'Aw5 = APky Aty =059 g
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RRS for Skids 2-RE-90-106 & -112 @ 34" (SSE 5% Damping)

10 _—
............. = Side-to-Side |
____________ ===+ Front-to-Back |
==== Vertical
Ans 14
@ g
£ Aew
‘é m—
< Ay
A
0.1 - - '
1 10 100
fns few fv
. Hz Hz Hz
Frequency (Hz)
‘Side-to-Side Front-to-Back Vertical
f (Hz) a(g) f(Hz) | a(g) | f(Ha) a(g)
1.0 0.45 1.0 0.45 1.0 0.45
2.9 5.29 2.9 5.46 2.2 2.95
16.0 5.29 16.0 5.46 16.0 . 2.95 -
33.0 2.12 33.0 2.18 33.0 1.18
© 33.0 1.06 33.0 1.09 33.0 0.59
100.0 1.06 100.0 1.09 100.0 0.59
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Truncated RRS for Skids 2-RE-90-106 & -112 @ 34" (SSE 5% Damping)

100

= Side-to-Side

=== Vertical

= Front-to-Back | |

Acceleration (g)

10

100

fins frew frv
_Hz_’ Hz ’ﬁ;
Frequency (Hz)
Side-to-Side Front-to-Back Vertical
f (Hz) a(g) f (Hz) a(g) f (Hz) a(g)
1.0 0.45 1.0 | 045 1.0 0.45
4.5 . 2.38 4.5 4.03 29.7 1.52
16.2 5.29 18.9 49 33.0 1.18
33.0 2.12 33.0 2.18 33.0 0.59
33.0 1.06 33.0 1.09 100.0 0.59
100.0 1.06 100.0 1.09
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According to Section 4.3.1 of Ref. 2.5, the OBE Required Response Spectra (RRS) will be developed using
70% of SSE levels: '

N-S (Side-to-Side) Required Response Spéctra (OBE 5% Damping):

2 N2 2
APk NS = 0-70\/ (16:S-Apysns)” + (1.0- S Apcans)” + Azpakns

Apins=0.74-g
From Page 33 of Ref. 2.4, m:=.2.3314 b:=045.g
st1 =1.Hz ANS1 =b ANS1 =0.45 g
ANSZ =5 ApNs . . AN32 =3.701-g
1
m.
ANSZ \ . )
fNs, = -H fns. =2.469-H
st b ) z st 2.48 Z
f =16. = ‘ =3.701- .
NS, = 16 Hz Ans, = Ans, Ans, =3.701-9g |
st4 =33-Hz ANS4 =2- Apk_Ns ANS4 =1481-¢g
fN35 =33-Hz. ' AN85 = ApkNs AN55 =074.9
fns,, = 100 - Hz o Ans, = APy Ns : Ans, =0.74-g

E-W (Front-to-Back) Required Response Spectra (OBE 5% Damping):

' 2 2 2
ApiEw = 0.70-J (16-S- Apcrew)” + (1.0- S+ Apkaew)” + Azakew

Apcgw =0.764- g
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From Page 33 of Ref. 2.4, m:= 2.3314 b=045.g
wa1 =1-Hz AEW1 =b AEW1 =045.¢g
AEWZ =5 Apk_EW AEW2 =3.822.¢g
1
m
Aew, ) )
few =|——, -H =2503-
[:_.W2 b ) ‘ z fEWZ 2.503 .HZ
f = . : = = 3. .
EW3 16 - Hz AEW3 K AEW2 AEW3 3.822 g
wa4 = 33. Hz Aew, = 2 APew Aew, =1.629- g
was =33 -Hz AEW5 = Apk.EW AEW5 =0.764- g
fEW6 =100 Hz AEWB = AP Ew AEWG =0.764- g

Vertical Required Response Spectra (OBE 5% Damping):

Apkv = 0.70-Agakv . Apcy=0413-g

From Page 33 of Ref. 6.4, .m = 2.3314 b:=045-g

f\,1 =1-Hz A\,1 =b AV1 =045-g
sz =5 Apky A\,b2 =2.065-9

fv2 = —b-} - Hz | . f\/2 =1.922- Hz
. f = . = =Z. : .
V, 16 - Hz AV3 : sz A\,3 2.065-g
fy,=33-Hz Ay, =2 APy Ay, =0826-g
fv5 =33-Hz AV5 = APky ) AV5 =0413-g
fy, = 100 Hz Av, = Apy | Ay, =0413-g
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"RRS for Skids 2-RE-90-106 & -112 @ 34" (OBE 5% Damping)

100 - —
—— Side-to-Side |{
memem Front-to-Back |
==== Vertical
Ans 1
@ g
& Asw . PR U N OO IO N
e \\
g A | T T i R ‘*\ :
)
!.
'
L om0
1 10 i 100
s few fv
Hz ' Hz " Hz
Frequency (Hz)
Side-to-Side ~ Front-to-Back Vertical
f (Hz) a(g) f (Hz) a(g) f (Hz) a(g)
1.0 0.45 1.0 0.45 1.0 0.45
2.5 3.70 2.5 3.82 1.9 2.07
'16.0 | 3.70 16.0 3.82 16.0 2.07
330 | 1.48 33.0 1.53 33.0 0.83
33.0 0.74 33.0 0.76 33.0 0.41
100.0 0.74 100.0 0.76 100.0 0.41
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In panel RRS for safety related skid 106 and 112 (@ 59"):
x:= 59-in L:=59-in (Ref 2.8 &2.9)
X
S=-— S=1
L
The RRS curves for the SSE are computed as follows:
N-S (Side-to-Side) Reqhired Respbnsel Spectra (SSE 5% Damping):
2 2 2
ApkNs = \/(1-5' S-Apxans)” +(1.0-S- Api2.Ns)” + AzpakNs
Apk.Ns =1.534. g
From Page 33 of Ref. 2.4, m = 2.3314 b:=045-g
fNS1 =1-Hz ANS1 =b ANS1 =045.¢g
Ans, = 5" APkns Ans,=7671-g
1
m
Ans, )
st2 = T) -Hz st2 =3.375- Hz
st3 =16-Hz ANS3 = ANSZ ANS3 =7.671-g
st4 = 33-Hz ANS4 =2 Apk.NS ANS4 =3.068-g
fN85 =33 -Hz AN85 = APk NS ANSS =1534-¢g
' fNSG =100 Hz ANSS = Apk.NS ANSG =1534-g
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Truncated N-S (Side-to-Side) Required Response Spectra (SSE 5% Damping) Ref. 2.4 section 4.2.2:

fTNS1 = 1Hz ATNS1 =b ATNS =045.g

Between 1 Hz and 90% of the first natural frequency of the skid frame the truncated RRS must not intersect the
5% building ARS. To prevent this, Ref. 2.4 section 4.2.2.2.d requires the truncated RRS to be adjusted to clear
the first peak of the broadened floor spectra at 90% of the lower boundary of the broadened plateau of the first
peak. Using digitized north-south SSE from the Auxiliary Control Building El 736.5 New Design/Modification
ARS (Ref. 2.6) at 3% damping the first peak occurs at 5.13 Hz with an acceleration of 3.078 G. Adjusting the
truncated RRS to clear the 5% ARS plateau at 90% of 5 HZ the second point of the truncated RRS is computed
as follows:

| | 3
fTNSZ =.9.5Hz ) fTN32 =45-Hz : -ATN82 = j; -3.078. g . ATNSZ =2384.-g

NOTE: Square root of 3/5is used to convert digitized 3% damping ARS to 5% damping ARS. Refer to Ref.2.4
section 4.1.3.4 second paragraph which shows this method of converting a peak 5% damped floor spectra to a
peak 3% damped floor spectra. In this case we are converting a 3% damped peak to a 5% damped peak.

The acceleration value for 90% of the first natural frequency of the skid frame is computed as follows:

fins, = .9 - 18Hz frng, = 16.2 - Hz ATNS = 7.67-g (conservatively using RRS value
3 3 for 16 Hz computed above)

The truncated RRS between 90% of the first natural frequency of the skid frame and the ZPA is the same as the
non-truncated RRS as follows:

fTNS4 =33 Hz ' ATNS4 = 2- ApkNs ATNS4 =3.068-9g -
fTN35 =33 Hz ATN35 = APk NS . ATN35 =1.534-g
fTN86 =100 Hz ATNSS = APk NS o ATNSB =1534-¢g

- E-W (Front-to-Back) Required Response Spectra (SSE 5% Damping):

Apkew =4 (1.6- s Apk.1.EW)2 + (10 S- Apk.Z.EW)2 +‘Azpa.k.EW2

Apk_EW =1.549. g
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From Page 33 of Ref. 2.4, m = 2.3314 b:= 045 g

few, = 1- Hz Aew, = b Aew, =045-g

AEWZ =5. Apk.EW AEW2 =7.745 - d

1

Aew, \m

2:—b)'

Hz o few, =3.389 - Hz

fEW3' =116 -"Hz AEW3 = AEW2 “Aew, = 7.745.g -
few, = 33- le Agw, = 2+ APCEW Aew, = 3.098-g
fEW5 =33 Hz AEW5 = APk EW AEW5 =1549-¢

' ‘fEWG := 100 - Hz Agw_ = APkEW Agw, =1.549- g

6
Truncated E-W (Front-to-Back) Required Response Spectra (SSE 5% Damping):

fTEW1 = 1Hz - ATEW1 =b ATE.W1 =045 g

Between 1 Hz and 90% of the first natural frequency of the skid frame the truncated RRS must not intersect the
5% building ARS. To prevent this, Ref. 2.4 section 4.2.2.2.d requires the truncated RRS to be adjusted to clear -
the first peak of the broadened floor spectra at 90% of the lower boundary of the broadened plateau of the first
peak. Using digitized north-south SSE from the Auxiliary Control Building El 736.5 New Design/Modification
ARS (Ref. 2.8) at 3% damping the first peak occurs at 5.13 Hz with an acceleration of 5.2 G. Adjusting the
truncated RRS to clear the 5% ARS plateau at 90% of 5 HZ the second point of the truncated RRS is computed
as follows:

3 :
fTEW2 =.9.5Hz fTEW2 =45 Hz ATEW2 = j; -5.2. a ATEWZ =4.028. g

NOTE: Square root of 3/5 is used to convert digitized 3% damping ARS to 5% damping ARS. Referto Ref.2.4
section 4.1.3.4 second paragraph which shows this method of converting a peak 5% damped floor spectra to a
peak 3% damped floor spectra. In this case we are converting a 3% damped peak to a 5% damped peak.
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The acceleration value for 90% of the first natural frequency of the skid frame is computed as follows:
frew, = 9 21Hz | fTEW 18.9- Hz

Conservatively using linear Interpolation between the 16 Hz and 33 Hz values of the
non-truncated RRS for 18.9 Hz (comparing slope of line on sheet A27 with that on sheet
A28shows this to be conservative):

few o fTEW
Arew. = Agy + ——— . (A -A )
TEW3 EW 4 fEW4 _ fEW3 EW3 - EW 4

ATEW3 =6.952.¢g

The truncated RRS between 90% of the first natural frequency of the skid frame and the ZPA is the same as the
non-truncated RRS as follows: '

frew, = 33 Hz Atew, = 2- Apkew Atew, =3.098-g
fTEW5 =33 Hz ATEW5 = APk EW ATEW5 =1.549. g
fTEW6 =100 . Hz . ATEWG = Apk.EW . ATEW6 =1549.g
Vertical Required Respdnse Spectra (SSE 5% Damping):
Apk.v = Azpakv Apxy=0.59-g
From Page 33 of Ref. 2.4, m:= 2.3314" b:=045-g
fy,=1-Hz Ay, = b Ay, =045.g
AV2 =5 Apyy sz =295-g
1 ~
m
sz\ :
fy =| — -H : =2.24.
v, 5 } z f\,2 24 . Hz |
fy =16-H = Ay, =2.95.
Vy z Av, = Ay, . v, =295-9
fv4:= 33 Hz AV =2 -Apky AV4=1.18-g
fvs =33-Hz AV5 = APy . . AV5 =059-¢g
fv6 =100 Hz AVG = Apyy AVG = 059 -d
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Truncated Vertical Required Response Spectra (SSE 5% Damping):
fTV1 = 1Hz ATV1 =b ATV1 =045 g

Since the skid frame is rigid in the vertical direction the first natural frequency is conservatively taken as 33 Hz. The
acceleration value for 90% of the first natural frequency of the skid frame is computed as follows:

f-|—V2 =.9.33Hz fw2 =29.7 - Hz

Conservatively using linear Interpolation between the 16 Hz and 33 Hz values of the
non-truncated RRS for 18.8 Hz (comparing slope of line on sheet A27 with that on sheet
A28shows this to be conservative):

fv, ~frv
A=Ay +———2.(Ay -A
= A (A A

4 3
Arv,=1.524: g

The truncated RRS between 90% of the first natural frequency of the skid frame and the ZPA is the same as the
non-truncated RRS as follows:

frv, = 33- Hz 'AW3 =2 APgy Arv,=1.18-g
frv, = 33- Hz Arv, = APy ATV; =059-g -
fT\/5 =100 - Hz ATV5 = Apyy ATV5 =059 ¢
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RRS for Skids 2-RE-90-106 & -112 @ 59" (SSE 5% Damping)

V10 pomerem————————————————— _ —
__|=———— Side-to-Side
———eme Front-to-Back
-=== Vertical
ANs 1
= 9 \\
g A .
':_(; ---g.-- - H N \s
g A IS
g ™
===
fmoem———— - g
0.1 ' :
1 10 100
fs few &
Hz ' Hz Hz
Frequency (Hz)
Side-to-Side Front-to-Back Vertical
f (Hz) a(g) f (Hz) a(g) f (Hz) a(g)
1.0 0.45 1.0 0.45 1.0 0.45
3.4 7.67 3.4 7.75 2.2 2.95
16.0 7.67 16.0 7.75 16.0 2.95
33.0 3.07 33.0 3.10 33.0 1.18
33.0. 1.53 33.0 1.55 33.0 0.59
100.0 1.53 100.0 1.55 100.0 0.59
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Truncated RRS for Skids 2-RE-90-106 & -112 @ 59" (SSE 5% Damping)

10 —_—
e e e e SidetoSide 1
———eme Front-to-Back |”
————— ~=== Vertical -
Atns 1
C g
£ Amew
E
< A
2
0.1 : ,
1 10 100
frvs frew frv
Hz ~ Hz Hz
Frequency (Hz)
Side-to-Side Front-to-Back Vertical
f (Hz) a(g) f (Hz) a(g) | f(Hz) a(g)
1.0 0.45 1.0 0.45 1.0 0.45
4.5 2.38 4.5 4.03 29.7 1.52
16.2 7.67 .| 189 6.95 33.0 1.18
33.0 3.07 33.0 3.10 33.0 0.59
33.0 1.53 33.0 1.55 100.0 0.59
100.0 1.53 100.0 1.55
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According to Section 4.3.1 of Ref. 2.5, the OBE Required Response Spectra (RRS) will be developed using
70% of SSE levels: .

N-S (Side-to-Side) Required Response Spectra (OBE 5% Damping):

' 2 N2 2
ApkNs = 0-7_0_\/(1-6 -8-Apkins)  +(1.0-S-Apxans)  + Azpakns

Apgns =1.074- g

From Page 33 of Ref. 2.4, m:=2.3314 b:=045.-¢
st1 ==1-Hz ANS1 =b ANS1 =045-g
Ans, = 5 APkNs Ans, =5.37-9

1

m

Ans, )

fns, = 5 ) -Hz fns, =2.896- Hz
sta =16-Hz ANS3 = AN32 ANS3 =537-g
fns, = 33 Hz ANS4 =2-Apns Ans, =2.148"9
fns, = 33- Hz Ans, = APkNs . - Ans, = 1.074-g
fNS6 =100 Hz ANSG = Apk'Ns. ANSS =1.074- g

E-W (Front-to-Back) Required Response Spectra (OBE 5% Damping):

Apgew = 0.70 - \/(1-3' S- Apk.1.EW)2 +(1.0-s- Apk.z.ew)z + Azpa.k.EW2

Apiew =1.084- g
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From Page 33 of Ref. 2.4, m:= 2.3314 b:=045.¢g
fEW1 =1 -Hz AEW1 =b AEW1 =045.¢
Aew, = 5 - Apkew Aew, =5.421-9
1
m
Aew, \ ‘ :
few =|——, -H few =2.908.
EW2 b ) zZ sz 2 908} Hz
f =16-H = =5, .
EW, z Aew, = Aew, Agw, =5421-9
wa4 =33 Hz Agw4 = 2 Apk.EW AEW4 =2.169.¢g
few, = 33 Hz Aew, = APk Ew Aew, =1084-g
fEWG =100 - Hz AEWG = Apk.EW AEWG =1.084.g
Vertical Required Response Spectra (OBE 5% Damping):
Apyy =070 Azpa kv Apcy=0413-g
From Page 33 of Ref. 2.4, m = 2.3314 bi=045.g
fV,' =1-Hz Av1 =b AV1 =045-g
Av, =5 Apyy ‘ Av,=2.065-g
1 .
m
sz\
fy =|=——, -Hz fy =1.922.H
v, o ) v, z
fy =16-H = =2.065-
V3 Z ‘ A\/3 AV AV3 2.065-¢g
f\,/4 =33-Hz A\,4 =2 Apyy AV4 =0.826-¢
fV5 =33-Hz A\,5 = Apxy AV5 =0413-g
fVS =100- Hz A\/6 = APky A\/6 =0413-¢g
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RRS for Skids 2-RE-90-106 & -112 @ 59" (OBE 5% Damping)

1004 - e
—e Side-to-Side
=ememe Front-to-Back |
===« Vertical

-

Acceleration (g)
[
alzia|Z |2
H -3 »

0.1
1 10 100
fns few v
Hz Hz Hz
Frequency (Hz)
Side-to-Side Front-to-Back Vertical
f (Hz) a(g) f (Hz) a(g) f (Hz) a(g) |
1.0 0.45 1.0 0.45 1.0 0.45
2.9 5.37 2.9 5.42 1.9 2.07
16.0 5.37 16.0 5.42 16.0 2.07
33.0 2.15 33.0 2,17 33.0 0.83
33.0 . 1.07 33.0 1.08 33.0 - 0.41
100.0 1.07 100.0 1.08 100.0 0.41
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In panel RRS for safety related skid 130 and 131:

From GA Report 04038903-1SP section 3.3.1 Table 3-6 the 1st mode frame frequency is 27.9 Hz in the side to
side direction (north south skid 130 and east west skid 131). The 2nd mode frame frequency is 35.4 Hz. in the
front to back direction (north south skid 131 and east west skid 130). See Ref. 2.17 and 2.19 for skid orientation
and elvation. Since the 1st mode frequencies are greater than 1/2 of the cut off frequency no 2nd mode
frequency need be considered. The frame was rigid in the vertical direction. The frame is a tube steel structure

and local panel frequency need not be considered since the seismic testing of components provided by GA
04038903-1SP has accounted for the local effects (i.e. boxes housing the components).

For these frequencies the SSE acceleration from the Auxiliary Control Building EI 711.5 New
Design/Modification ARS (Ref. 2.6) at 3% damping are as follows:

 Apkins=044.g Apgaongi=0.00-g Azpa.k.NS = 0.43. g
Apcigw=049-g  Apc2ew=0.00-g Azpakew = 0.49 - g

Agpakvi=025-¢

Apk.1 is the panel_ acceleration at the first mode frequency.
Apy o is the panel acceleration at the second mode frequency.
APk.3 is the acceleration corresponding to the panel local frequency .

at the device location.

Azpa.k s the panel acceleration at cut-off frequency (33 Hz),

Determination of the Device Position Ratio (S):

The device location at the top of the panel is only considered since it has a greater input acceleration.

is the device position ratio. x is the height from the ground

X
S:= -I: to the device and L. is the total height of the panel.
X = 68 in L:=68-in . (Ref.27)
X
S=- S=1
L

The RRS curves for the SSE are computed as follows:

N-S Required Response Spectra (SSE 5% Damping):

Apk Ns = \/(1-6- S Apk.1.NS)2 +(1.0-s. Apk.Z.NS)z + Azpa.k.NSZ

Apcns=0.825-g
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From Page 33 of Ref. 2.4, m:= 213314 b:=045-g
st1 =1-Hz ANS1 =D ANS1 =045-g
Ans, = 5 APkNs , A,qs2 =4.125.¢
1
m
Ans, 3
fiis, = | — ) -Hz | © fns,=2.586- Hz
fN33 :=16- Hz AN83 = AN82 : AN33 =4125.¢g
fns, =33 - Hz . Ans,=2-Apkns Ans, =1.65-9
st5 = 33-Hz ANS5 = Apk.NS ANSS =0.825-¢g
fNS =100 Hz ANSG = Apk.NS ‘ ANSG =0.825.-g

Truncated N-S Required Response Spectra (SSE 5% Damping):

fins, = 1Hz - ATNS =b Atns = 0.45-g

Between 1 Hz and 90% of the first natural frequency of the skid frame the truncated RRS must not intersect the
5% building ARS. To prevent this, Ref. 2.4 section 4.2.2.2.d requires the truncated RRS to be adjusted to clear
the first peak of the broadened floor spectra at 90% of the lower boundary of the broadened plateau of the first
peak. Using digitized north-south SSE from the Auxiliary Control Building El 711.5 New Design/Madification
ARS (Ref. 2.6) at 3% damping the first peak occurs above 4.5 Hz with an acceleration of 1.663 G. Adjusting the
truncated RRS to clear the 5% ARS plateau at 90% of 4.5 HZ the second point of the truncated RRS is
computed as follows:

' 3 ' :
fTN32 =.9.45Hz fTN82 =4.05:Hz ATNSé = /; -1633-¢ ATN32 =1.265-¢
NOTE: Square root of 3/5 is used to convert digitized 3% damping ARS to 5% damping ARS. Refer to Ref.2.4
section 4.1.3.4 second paragraph which shows this method of converting a peak 5% damped floor spectrato a

peak 3% damped floor spectra. In this case we are converting a 3% damped peak to a 5% damped peak.

The acceleration value for 90% of the first natural frequency of the skid frame is computed as follows:

fTNS3 =.9.27.9Hz fTN83 =25.11-Hz
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Cohservatively using linear Interpolation between the 16 Hz and 33 Hz values of the
non-truncated RRS for 18.9 Hz (comparing slope of liné on sheet A38 with that on sheet
A39shows this to be conservative):

fns
NS, ~TINs,

A =Ans + . _
NS, NS,. (AN83 ANS4)

fns, —fns,
ATNS3 = 2.798-g

The truncated RRS between 90% of the first natural frequency of the skid frame and the ZPA is the same as the
non-truncated RRS as follows:

frns, = 33 Hz Atns, = 2~ APkNs Arns, = 1859
fTNs5 =33-Hz ATN35 = APkNS ATN35 =0825-¢g
fTNSG = 100- Hz : ATNSS = APK.NS ATNSG =0.825-¢

E-W Required Response Spectra (SSE 5% Damping): |

Apgew = \/(1-6 -S- Apk.1.EW)2 + (1A0'~ S- Apk.z.Ew)2 + Azpa.k.EW2

Apkew =0.925-¢

From Page 33 of Ref. 2.4, m:= 2_3314 b:=045-¢g
fEW1 =1.Hz AEW1 =b . Agw, =045-9
Agw, = 5- Aprew ' Aew,=4623:g
1
m
Agw, )
fEWZ = b ) - Hz fE_W2 =2716- Hz
= 16 = =4, .
fEW; 6-Hz , AE:W3 A|.5W:2 AEW3 4623.9
few, = 33-Hz Aew, = 2 Apkew Agw, =1.849-g -
fEW5 =33 - Hz AEW5 = APk EW : AEW5 =0.925-¢g
fEWG =100 Hz AEWG = ApxEw AEWG =0.925-¢
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Truncated E-W Required Response Spectra (SSE 5% Damping):

fTEW1 = 1Hz ATEW1 =b ATEW1 = 0.45 "g

Between 1 Hz and 90% of the first natural frequency of the skid frame the truncated RRS must not intersect the
5% building ARS.- To prevent this, Ref. 2.4 section 4.2.2.2.d requires the truncated RRS to be adjusted to clear
the first peak of the broadened floor spectra at 90% of the lower boundary of the broadened plateau of the first
peak. Using digitized east-west SSE from the Auxiliary Control Building El 711.5 New Design/Medification ARS
(Ref. 2.6) at 3% damping the first peak occurs at 5.0 Hz with an acceleration of 2.56 G. Adjusting the truncated
RRS to clear the 5% ARS plateau at 90% of 5 HZ the second point of the truncated RRS is computed as follows:

3
fTEWZ =.9.5Hz fTEW2 =45 -Hz ATEW2 = ‘/; +2.56-¢g ATEW2 =1.983-¢g

NOTE: Square root of 3/5 is used to convert digitized 3% damping ARS to 5% damping ARS. Referto Ref.2.4
section 4.1.3.4 second paragraph which shows this method of converting a peak 5% damped floor spectra to a
peak 3% damped floor spectra. In this case we are converting a 3% damped peak to a 5% damped peak.

The acceleration value for 90% of the first natural frequency of the skid frame is computed:as follows:
frew, = .9 27.9Hz frew, =25.11- Hz '

Conservatively using linear Interpolation between the 16 Hz and 33 Hz values of the
non-truncated RRS for 18.9 Hz (comparing slope of line on sheet A38 with that on sheet
A39shows this to be conservative):

few " fTEW3
Atew, = Aew o

3

: (AEW3 - Aew 4)

f -
EW4 fEW3
. AVTEW3 =3136-g .

The truncated RRS between 90% of the first natural frequency of the skid frame and the ZPA is the same as the
non-truncated RRS as follows:

fTEW4 =33 Hz ATEW4 =2 ApkEwW ATEW4 =1.849.g
fTEW5 =33-Hz . ATEW5 = APk Ew ATEW5 =0.925- g
fTEW6 =100- Hz ATEWS =Apkew - - ATEWS =0.925-¢g
A
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Vertical Required Response Spectra (SSE 5% Damping):

Apgy = AzpakVv Apxy=025-g
From Page 33 of Ref. 2.4, m:= 2.3314 b:=045.g
fy,=1-He Ay, =b Ay, =045-g
sz =5-Apygy _ sz =125.¢

1

m

Av, )

f =|—-— . = .

v, b ) Hz fV2 1.55- Hz
fy_ = 16-H Ay, = =1.

V3 Z V3 sz Ay 125-¢
fv4 =33 -Hz Av4 =2 Apk.v Av4 =059
fv5 =33 -Hz AV5 = Apk.v AV =0.25 g

v, =100 Hz Av, = Apcy Ay =025-g

» Truncated Vertical Required Response Spectra {(SSE 5% Damping):

'fTV1 = 1Hz ATV1 =b FATV1 =045.g

Since the skid frame is rigid in the vertical direction the first natural frequency is conservatively taken as 33 Hz. The

acceleration value for 90% of the first natural frequency of the skid frame is computed-as follows:

fw2 = .9-33Hz frv, =29.7- Hz

Conservatively using linear Interpolation between the 16 Hz and 33 Hz values of the
non-truncated RRS for 18.9 Hz (comparing slope of line on sheet A38 with that on sheet
- A39shows this to be conservative):

fv —frv
Ay =Ay + b z. Ay —-A
™2 VT Ty (Avg=Av,)
4 3
ATV2 =0646-¢g
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The truncated RRS between 90% of the first natural frequency of the skid frame and the ZPA is the same as the
non-truncated RRS as follows:

fTV3 =33 -Hz ATVS =2 - Apyv A-.—V3 =05-¢
fTV4 =33.-Hz A‘r\/4 = APy ATV4 =025 9
fTV5 =100 Hz ATV5 = Apk_v o ATV5 =025-g
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100,

RRS for Skids 2-RE-90-130 & -131 @ 68" (SSE 5% Damping)

N . NortH-South

East-West

-== Vertical

Acceleration (g)

0.1 . :
1 10 100
fns few fv
Hz Hz “Hz
Frequency (Hz) -
North-South East-West Vertical
f(Hz) | a(g) | f(Hz) | afg) | f(Hz) | ale)
1.0 0.45 1.0 0.45 1.0 0.45
26- | 413 2.7 4.62 1.6 1.25
16.0 4.13 160 | 4.62 16.0 1.25
33.0 - 1.65 33.0 1.85 33.0 0.50
33.0 0.83 33.0 0.93 33.0 0.25
100.0 0.83 100.0 0.93 - 100.0 0.25
For Skid 2-RE-90-130, North-South is side to side and East-West is front to back.
For Skid 2-RE-90-131, North-South is front to back and East-west is side to side.
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Truncated RRS for Skids 2-RE-90-130 & -131 @ 68" (SSE 5% Damping)

1o T T IS
North-South
===+ East-West
=== Vertical
ATns 4
C) g
S Atew
8
< Ay
_----E—OG--“\:
‘o
R |
-
I S AR S s 4
0.1 : —
1 10 100
frns frew frv
Hz ' Hz Hz
Frequency (Hz)
North-South East-West Vertical
f (Hz) a(g) f (Hz) a(g) f(Hz) | a(g)
1.0 0.45 1.0 0.45 1.0 0.45
4.1 1.27 45 1.98 29.7 0.65
25.1 2.80 25.1 3.14 33.0 0.50
33.0 1.65 33.0 1.85 33.0 0.25
33.0 0.83 33.0 0.93. 100.0 . 0.25
100.0 0.83 100.0 0.93 '
For Skid 2-RE-90-130, North-South is side to side and East-West is front to back.
For Skid 2-RE-90-131, North-South is front to back and East-west is side to side.
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- According to Section 4.3.1 of Ref. 2.5, the OBE Required Response Spectra (RRS}) will be developed using
70% of SSE levels:

N-S Required Response Spectra (OBE 5% Damping):

) 2 2 2
APk Ns = 0-70ﬁ1.6 -S-Apcins)  +(1.0-8- Apians)” + AzpakNs

Apk.Ns =0.577-g

From Page 33 of Ref. 2.4, m:= 2.3314 b:=045.g
fis, = 1- Hz - Ans, = b ' Ans, =0.45-g
Ans, =5 Apkns Ans, =2.887-¢
1
Ans, )

f = . =2. .
st b } Hz fN32 2.22.Hz

» = . = A =2. .
fN$3 16- Hz ANSS ANSZ N53 2.887-g
st4 :=33.Hz ANS4 =2- Apk NS ANS4 =1.155-g
st5 =33-Hz ANS = APk NS ) ANS5 =0.577-¢
fNSS =100 Hz ' ANSG = Apk.NS ANSS =0.577-¢g

E-W Required Response Spectra (OBE 5% Damping):

. 2 2 2
Apgew = 0.70- (1-6'S'Apk.1.EW) +(1-0'3'Apk.2.Ew) + Azpa kEW

Apxew=0647-g
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From Page 33 of Ref. 2.4, m:= 2.3314 b:=045.¢
fEW1 =1.-Hz AEW1 =Db AEW1 =045-g
AEW2 = 5. ApkEw AEW2 =3.236.¢g
v 1
: m
o AEWZ\
wa2 = 5 ) . Hz. wa2 =2.331: Hz
= . = A =9, 6 .
fEW3 16- Hz AEW3 AEW2 EW3 3.236-g
wa4 =33-Hz AEW4 =2 Apkew AEW4 =1294.¢g
fEW5 =33 Hz AEW5 = Apk.EW AEW5 =0.647-g
fEW6 =100- Hz AEWS = Apk_EW AEWB =0647-g
_ Vertical Required Response Spectra (OBE 5% Damping):
Apyy = 0.70-Agpaky - Apxy=0.175-g
From Page 33 of Ref. 2.4, m:= 2.3314 "b:=045-g
f\,1 =1-Hz _AV1 =b ‘AV1 =045-g
AV2 =5 Apry sz =0.875-¢g
1
Ay, \"
fV2 = -b—) -Hz fV2=1.33-Hz
fy =16 Hz Ay = sz A\,3 =0.875-g
fy =33 Hz AV4 =2 APy AV4 =035-¢g
fv = 33- Hz AV5 = _Apk.v AV5 =0175-g
fV =100 - Hz AVS = Apk.v AVG =0.175-¢
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RRS for Skids 2-RE-90-130 & -131 @ 68" (OBE 5% Damping)

100 e i
North-South ||
| St East-West
=== Vertical
Ans 1
@ g
£ Aew
‘é —
2 g
§ ——meme
< Ay
.
0.1 : 5
1 10 100
fns few fv
Hz Hz " Hz
Frequency (Hz)
North-South - East-West Vertical
f(Hz) | afg) | f(Hz) | afg) | f(Ha) | ale)
1.0 0.45 1.0 0.45 1.0 0.45
2.2 2.89 2.3 3.24 13 0.88

16.0 2.89 16.0 3.24 16.0 | 0.88

'33.0 1.16 33.0 1.29 33.0 0.35

33.0 _0.58 33.0 0.65 33.0 0.18

100.0 0.58 100.0 0.65 100.0 0.18

8.0 Conclusion:

The above curves are the required response spectra for the safety related radiation monitoring equipment to
be installed on WBN Unit 2 MCR Panels 2-M-30 (provided with Rev. 0 of this calc.), 0-M-12 and skids for
WBN-2-RE-090-0106, WBN-2-RE-090-0112, WBN-2-RE-090-0130 and WBN-2-RE-090-0131. These RRS
curves can be used for comparison to vendor seismic test reports for qualification of the WBN Unit 2 safety

related Radiation Monitoring equipment.
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LSWD-S36

Watts Bar Unit 2 Construction Completion Project
Walkdown Procedure for
GENERAL WALKDOWN REQUIREMENTS
WDP-GEN-1 -
Appendix E _
LIMITED SCOPE WALKDOWNS _~ PAGE | oFg

LIMITED SCOPE WALKDOWN PACKAGE COVER SHEET
Attachment E2 Page 1 of 1

'PACKAGE NUMBER LSWD -536 This Sheet Added By
' Rev. __ 29/ .

REVISION 0

TITLE Verify dimensions of Panel 0-M-12 for CALC WCGACQ-0766.

'SCOPING DOCUMENT (IF APPLICABLE) N/A  Attachment No. g
( INIA e e~ 222 71772

Caoculanon No g_ff_:@:aﬂ..id

PREPARED BYSjé ;M /z/zz/z«:w

Tlryﬁthy R Belk

| APPROVALS/ REVIEW %ﬂu 12/22/

Robert G Brown

RESPONSIBLE = -
ORGANIZATION SUPERVISOR

\% T ’Q/Z’M /z/u/zon
WAZKDOWN TEAM LEADER _

(Verifier)

Watts Bar Unit2 WDP-GEN-1 | Revid - Paged4dofdd
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Watts Bar Unit 2 Construction Completion Project
Walkdown Procedure for
'GENERAL WALKDOWN REQUIREMENTS
- WDP-GEN-1
Appendix E
LIMITED SCOPE WALKDOWNS - PACe Zor 8

LIMITED SCOPE WALKDOWN REQUEST AND DATA COLLECTING FORM
Attachment E1 PAGE 1 OF 2

[INITIATING DOCUMENT WCGACQ-0766

‘| LOCATION (Unit, Building, Elevation, Room, Column Lines)
UNIT 0, CONTROL BLDG, EL.-755, _

CONTROL ROOM, 6'Nof P & 12’ W of C6. , S
' This Sheet Added By
Rev. 22/

SCOPE Engineering Walkdown for actual dimension to top of 2-RM-90-106 -NIM BIN
on Front Face of Panel 0-M-12 in Main Control Room for CIVIL Calculation
WCGACQ-0766 | |

Attachment No. B
Sheet 2 —Of- L« L /////z

Calculation No. W/ CrAeR 076 £

| DATA TOLERANCE REQUIREMENTS Current Design Criteria

BECHTEL CIVILESQ /éz 11

NAME / SIGNATYURE "~ ° - REQUESTING ' DATE
: o ORGANIZATION :
Watts Bar Unit 2 ' _ WDP-GEN-1 Rev 14 Page 42 of 44




LSWD-5 34

Watts Bar Unit 2 Construction Completion Project
Walkdown Procedure for N
GENERAL WALKDOWN REQUIREMENTS
WDP-GEN-1 - ,
Appendix E
LIMITED SCOPE WALKDOWNS PACE3r 8

LIMITED SCOPE WALKDOWN REQUEST AND DATA COLLECTING FORM
Attachment E1 PAGE 2 OF 2

PERFORMING ORGAN_IZATION BECHTEL CIVIL DESIGN

RESULTS See attached DATA Sheets

“This Sheet Added By
Rev. 20/ _

No.
2%‘22?“'.%"‘ SEREE TN
Calculation No. _p_)_éé:d:éﬁs———

)

Truthl Bk ’ ’ %M /z/&/&m

WALKDOWN TEAM MEMBER SIG%i URE. ) A _ 'DATE .
J4Vn¢rBquoq > 12/?2/1‘1
WALKDOWN TEAN LEADER SIGNATURE o DATE /
(Verifier) ' _

Watts Bar Unit 2 WDP-GEN-1 ' Rev 14 Page 43 of 44
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Watts Bar Unit 2 Construction Completion Project
Walkdown Procedure for '
GENERAL WALKDOWN REQUIREMENTS
' WDP-GEN-1
Appendix C

Walkdown Package

Attachment C7

WP No._ LSWD- 536 __ Rev. 0 | | o Page _4___ of &
Unit 1/Unit 0 Operations Review

" Circle item number(s) below that apply and obtain appropriate signatures.

A. Walkdown Package requires Critical Evolutions review.

1. Unit 1/Unit 0 component with risk of Unit 1 reactor/turbine trip/ OR _ESF ACTUATION.

2. Unit 1/Unit 0 component with risk of Unit 1_ru‘n'back. V This Sheet Added By
. o ' Rev ze/

3. Other

alkdown requires coordination with Unit 1and 2 Operations Department. Va o
B} @U , Attachmizt No.. o // 7772
1.2 equipment energized for U1 operation. - Sheet —ef '
e glee Pere '  Calculation No. Weepe 0 264

2_Personnel required in Unit 1/Unit 0 area other than normal egress

lose proximity to electrlcal boards, panels or components that could cause a Unit 1
-~"Alarm condition or perturbation. _ :

4. Unit 1/Unit 0 component in train/channel room outside normal work week.
5 Other __ A% Auo %@/ﬁl"

C. Walk down requires Unit 2 Opérations Department review éniy

~ 1. Unit2 deaenergized mechanical equipment in Unit 2 space

2. Unit2 de-energlzed electrical equipment i in Unlt 2 space with no nearby Unit 1/Un|t 0
electrical equipment. :

3. Other
.1
. s 4
t* .
" Unit 2 Operatlons Review ' / - "U{j Date -
@ Operat:ons Coordination \( ,@%)9\ \ Date _{ z ZZ(/ IL

Critical Evolutnons Review N /
e

Watts Bar Unit 2 o » WDP-GEN-1 Rev 14 , Page 32 of 44
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‘WDP-GEN-1
"Appendix C
. Attachment C2
Walkdown Package Record of Rewsnon

WPNO. _LSWD 536 Rev_ ‘. Page‘ of 8

SCOPE ORTITLE OF WALK_DOWN PACKAGE

DESCRIPTION: VERIFY DIMENSIONS ON PANEL 0-M-12 -

Revision Date . Description of Revision
No. '

0 1z/zz/11 | INITIAL ISSUE

-

This Sheet Added By
Rev. 22 VA

Attachment No. 5
Sheet S -Of- 2 //f//z
Calculation No._ W FACR 07 o’{

Watts Bar Unit 2 WDP-GEN-1 Rev 14 ‘ Page 26 of 44
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