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Calc No.: Q19 Chk: (s Date: /i-75-3§

Subject: Anchorage Evaluation for Various Instruments
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Job No.: 52233 Job: Duguesne Beaver Valley Povser Station By: _gc¢ _Date: i 1s-97

Calc No.: Q19 Chk: M/~ Date: ||-2?5-45
Subject: Anchorage Evaluation for Various Instruments
1.0 PURPOSE

THE PURPOSE OF THIS CALLULATION IS TO DEMONSTRATE SEISMIC
ANCHORAGE ADEQUACY FOR THE FOLLOWING INSTRUMENTS AT THE
DUQUESNE LIGHT COMPANY BEAVER VALLEY POWER STATION:

TAGNo, = BULDING _FLOORELEVATION

FT-CH-122 AXLB 722
FT-CH-124 SFGB 722
FT-CH-127 SFGB 722
FT-CH-130 SFGB 722
FT-CH-150 AXLB 722
FT-FW-100A SFGB 735

FT-FW-1CuB SFGB 735

FT-FW-100C SFGB 735

LT-FW-474 RCBX 718
LT-FW-475 RCBX 718
LT-FW-476 RCBX 718
LT-FW-477 RCBX 718
LT-FW-484 RCBX 738
LT-FW-485 RCBX 738
LT-FW-486 rCBX 718
LT-FW-495 RCBX 718
LT-FW-496 RCBX 718
LT-WT-104A1 YARD 735
LT-WT-104A2 YARD 735
PT-RC-403 RCBX 701

QS-RACK-4 YARD/RWST 735

A REVIEW OF THE SEWS SHEETS FOR THE ABOVE INSTRUMEN ('S INDICATES THAT
THE CONCERN IS THE ANCHORAGE.

FOR INSTRUMENTS LT-QS-100A, -100B, -100C, and -100D THE SEWS INDICATES
THAT THEY ARE LINE MOUNTED AND AS SUCH THE ANCHORAGE IS MARKED AS
“N/A". THEREFORE THESE FOUR INSTRUMENTS ARE NOTED HERE FOR
COMPLETENESS ONLY.
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v - \_"'“xv/-\_/’ N T — -
” TAG Na, FLOOREIEVATION - _
-

K-3  YARD/ 735 il P
. S INDICATES THAT T ITEM HAS AN INT NCERN. . ﬂ

WL P B NS -1

TAGNe., = BUIDRING _FLOORELEVATION

FIS-FW-151A SFGB 722
FIS-FW-151B SFGE 722
PS-MS-101A SFGB 768
PS-MS-1018B SFGB 768
PS-MS-101C SFGB 768
P3-VS-106A AXLB 768
PS-VS-106B AXLB 768
TS-HV-55A SRvVB 713
TS-HV-5568B SRVB 713
PNL-MS-101A SFGB 751
PNL-MS-101B SFGB 751
PNL-MS-101C _ SFGB 51
‘S -RACK- 3 Yaro/RWST 138 %

" THE SEWS TNDICATES THAT THE ABOVE ITEMS ARE SEISMICALLY ADEQUATE.
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Subject: Anchorage Evaluation for Various Instruments

2.0 REFERENCES

1. SEISMIC QUALIFICATION UTILITY GROUP (SQUG), "GENERIC
IMPLEMENTATION PROCEDURE (GIP)", ReVISION 2, JUNE 28, 1991,

2. SEWS SHEETS FOR EACH INSTRUMENT SHOWN IN SECTION 1.0 ABOVE.

3. TELECOPY FROM G.S. RITZ TO R.W. CUSHING dated JULY 13, 1995, EQE
INCOMING LOG NUMBER 52233-1-003.

4. DUQUESNE LIGHT COMPANY NUCLEAR DIVISION DRAWING 8700-07.072-0431,
“TECHNICAL MANUAL, MODEL 764 DIFFERENTIAL PRESSURE ELECTRONIC
TRANSMITTER".

5. DUQUESNE LIGHT COMPANY NUCLEAR DIVISION DRAWING 8700-RK-1F-3,
“INSTRUMENT PIPING - SHEET 4".

6. DUQUESNE LIGHT COMPANY NUCLEAR DIVISION DRAWING
8700-6.24-4016-SHEET 1-1, "DEMINERALIZED WATER STORAGE TANK WT-TK-10,
TRANSMITTER LT-WT-104A1",

7. DUQUESNE LIGHT COMPANY NUCLEAR DIVISION DRAWING
8700-6.24-4017-SHEET 1-1, "DEMINERALIZED WATER STORAGE TANK WT-TK-10,
TRANSMITTER LT-WT-104A2".

8. 0. W. BLODGETT, "DESIGN OF WELDED STRUCTURES", 1966.

9. DUQUESNE LIGHT COMPANY NUCLEAR DIVISION CALCULATION
8700-DSC-0075, "SFISMIC BLOCK WALLS".

10. FAX'ed MASONRY BLOCK WALL INFORMATION, FROM TOM WESTBROOK
(DUQUESNE LIGHT COMPANY) TO RON CUSHING (EQE). COPIES ARE IN BOTH
THE EQE IRVINE OFFICE QA FILES, AND A COPY IS FOUND IN ATTACHMENT B
OF THIS CALCULATION.

11. TELECON NOTES, CARL NELMAN (EQE) AND TOM WESTBROOK (DUQUESNE
LIGHT COMPANY), NOVEMBER 28, 1995; FOUND IN EQE IRVINE OFFICE QA FILES.
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Job No.: 52233 Job: Duguesne Beaver Valley Power Station By: (£~ Date: §-24-45

Calc No.: Q19 Chk:__f&¢— Date: 10/18/95

Subject: Anchorage Evaluation for Various Instruments

3.0 ANCHORAGE CALCULATION FOR:

and PT-RC 403

----- REFER TO FIGURES 1 THROUGH 8 FOR THIS SECTION.

----- THESE INSTRUMENTS ARE GROUPED TOGETHER BASED ON SIMILAR
ANCHORAGE CONFIGURATIONS. THE INSTRUMENT IS MOUNTED ONTO A 2"
DIAMETER PIPE. THE PIPE IS WELDED TO A BASEPLATE. THE BASEPLATE IS
FASTENED TO THE CONCRETE STRUCTURE WITH EXPANSION ANCHORS.

- THE MINIMUM ANCHOR BOLT SIZE IS 3/8" DIAMETER "RED HEAD" WHICH IS A
PHILLIPS SHELL-TYPE ANCHOR.

- THE SMALLEST ANCHOR BOLT PATTERN IS 4" SQUARE.

-~ THE GREATEST INSTRUMENT WEIGHT IS THE FISHER PORTER FLOW
TRANSMITTER, CONSERVATIVELY ESTIMATED AT 50 LB.

- THE SMALLEST PIPE-TO-BASEPLATE WELD = 3/16".

vATIVE
- THE LONGEST%ANTILEVER LENGTH FROM BASEPLATE-TO-INSTRUMENT IS
18.25"(Jee Fiiane 8

- THE LONGEST VERTICAL OFFSET IS ESTIMATED TO BE 12",

- BASED ON A REVIEW OF FIGURES 1 THROUGH 7, A BOUNDING
CONFIGURATION IS SHOWN IN FIGURE 8.
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Job No.: 52233 Job: Duguesne Beaver Valley Power Station By: fad— Date: 9/z5/95~
Calc No.: Q19 Chk: Ower De .://-13-2C
Subject: Anchorage Evaluation for Various Instruments

WT S50

----- FOR BOUNDING PURPOSES DETERMINE THE LARGEST VALUE OF THE PEAK
HORIZONTAL ACCELERATION FOR THESE INSTRUMENTS USING THE SPECTRA
PROVIDED IN REFERENCE 3. USE THE 3% DAMPING PLOT.

BLDG., FLOORELEY PEAK SPECTRAL ACCEL.

SFGB 722 0.63g
AXLB 722 0.69g
RCBX 701 0.79g (use value for Floor Elev = 738)
RCBX 718 0.79g (use value for Floor Elev = 738)
RCBX 738 0.79g

USE: ah 079

L: av i ah av =0.53

----- C.G.'s AS SHOWN IN FIGURE 8:
CG1 - 1825 CG2 =12

----- DETERMINE STRESSES ON THE 3/16" WELD FOR X-DIRECTION, Y-DIRECTION,
Z-DIRECTION, AND DEAD LOAD. USE REFERENCE 8 SECT!ON 7.4 AS A GUIDE:

‘ 2 d 3
Aw :x(2) Aw =628 Sv. "..543_).4 Sw=3.14 b 22 ‘fl Jw =6.28
- X-DIRECTION:
R L Xaxial =6
Aw
PENDL X « 2 BEND X =151
- Sw
SHR X -0 SHR X =0
- Y-DIRECTION:
Yaxial 0 Yaxial =0
BEND Y - .coray BEND Y = 153

Sw
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Job No.: 52233 Job: Duguesne Beaver Valley Power Station By: &3¢ Date:3/29/95

Calc No.: Q19 Chk: M~ Date: [|-11-44
Subject: Anchorage Evaluation for Various Instruments
SHR Y - Y18 SHR Y =4
Aw -
- Z-DIRECTION:
Zaxial 0 Zaxial =0
BEND Z e gi’“h BEND Z =229 (about Y axis)

(WT CG2-ah) (2)-;

TORSION Z e gt ’ TORSION Z =75 (about X axis)
SHR Z - L SHR Z =6
= Aw
- DEAD .OAD:
BENDdI WTSSG‘ BENDdI = 290
SHRAI - T SHRdl = 8
Aw

----- COMBINE WELD STRESSES:

- X-DIRECTION:
WELDx  Xaxial - BEND_X ~ BEND_Y « BENDdI WELDx =601

(Note that BEND Z is not included with WELDx. The bending stresses due to X-dir and Y-dir
loads act at the "top" of the weld. The bending stress due to the Z-dir load acts at the "side” of
weld, i.e., 90 degrees away. The Z-dir bending stress = 0.0 at the "top" of the weld, which is
neutral axis for the Z-dir bending stress).

- Y-DIRECTION:

WELDy SHR_Y - SHRd) WELDy = 12
- Z-DIRECTION

WELDz TOR% N Z . SHR Z WELDz = 82

- COMBINED STRESS ON THE WELD:

{ . WELDY . WELDy® . WELDZ f = 606
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Job No.: 52233 Job: Duguesne Beaver Valley Power Station By: ¢~ Date: 9[79/ 95"

Calc No.: Q19 Chk:_ g+~ Date://-11-~¢f
Subject: Anchorage Evaluation for Various Instruments

- DETERMINE MINIMUM WELD SIZE REQUIRED. USE TABLE 6 OF REFERENCE 8,
FOR A FILLET WELD, ASSUME E60 ELECTRODE:

f
SIZEmin 9600 SIZEmin = 0.063

3
16 1

SAFETY FACTOR

THEREFORE IT CAN BE SEEN THAT THE 3/16" PIPE-TO-BASEPLATE WELD HAS
HIGH CAPACITY FOR THE BOUNDING CONFIGURATION. THE ANALYSIS IS ALSO
CONSIDERED TO BE CONSERVATIVE SINCE THE SEISMIC COMPONE"ITS WERE
ADDED TOGETHER ABSOLUTELY (i.e. NOT SRSS'd); ALSO -THE DEAD LOAD
COMPONENTS WERE SIMILARLY ADDED DIRECTLY TO THE SEISMIC
COMPONENTS.

------ EVALUATE THE CONCRETE ANCHOR BOLTS:

- X-DIRECTION LOADS:

WT-CG2ah WTah

TENX s g b TENx = 6%1b
SHRx ~0-1b SHRx = 0+ib
- Y-DIRECTION LOADS:
TENy =_WI‘§.%-'1~"> TENy = 60+1b
SHRy =-Y-;2-Ib SHRy = 7+1b
. Z-DIRECTION LOADS:
TENz =_w%%'ﬁ~sb TENz = 901b
SHRs 3| oo CCOE WT"h]-lb SHRz = 31+Ib (Torsional and average shear)
-~ DEAD LOADS:

! WT-CGI
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Job No.: 52233 Job: Duguesne Beaver Valley Power Station By: ¢~ Date: Z[fézzi’
Calc No.: Q18 Chk: _#a. Date: /[-LL-4
Subject: Anchorage Evaluation for Various Instruments

wT
SHRd! =—z-'|b SHRdl = 13+Ib

- COMBINE ANCHOR BOLT LOADS:

P <y TENX’ 4 TENy® 4 TENZ 4 TENdI P = 243+1b

V =4/SHRx? + SHRy® + SHRZ® 4 SHRdI V = 4delb
- DETERMINE ANCHOR BOLT CAPACITY:

USING REFERENCE 1 APPENDIX C PARAGRAPH C.2 FOR 3/8" EXPANSION
ANCHORS, DETERMINE THE ANCHOR BOLT ALLOWABLE VALUES FOR TENSION

AND SHEAR.

Pnom = 1460-1b Ynom = 1420:1b

- ANCHOR TYPE, EMBEDMENT, BOLT SPACING, EDGE DISTANCE, CONCRETE
STRENGTH, CONCRETE CRACKS, ESSENTIAL RELAYS: NO CAPACITY REDUCTION
FACTORS ARE REQUIRED AS THESE ATTRIBUTES ARE NOT MENTIONED AS A
CONCERN IN THE SEWS.

- THEREFORE THE ANCHOR BOLT ALLOWABLES ARE:
Pallow = Pnom Palliow = 1460 1b
Vallow =Vnom Vallow = 1420¢1b

- USING THE CONSERVATIVE LINEAR SHEAR-TENSION INTERACTION:

m’;w,v;m-o.z < 1.0 OK (3/8" DIA ANCHOR BOLTS)

----- PER THE SEWS FOR FT-CH-130, INSTRUMENTS FT-CH-124, -127, & -130 ARE
MOUNTED ON A BLOCK WALL. REFERENCE 9 DEMONSTRATES SEISMIC
ADEQUACY FOR THIS BLOCK WALL.
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Job No.: 92233 Job: Duguesne Beaver Valley Power Station By:__a._ Date: J-1s g

Calc No.: Q19 Chk: Cgns _ Date: j/-70-45
Subject: Anchorage Evaluation for Various instruments

- CHECK THE ADEQUACY OF THE ANCHORAGE IN THE MASONRY BLOCK
WALL ITSELF. FIGURE 4 OF REFERENCE 10 PROVIDES ALLOWABLES FOR
MASONRY WALLS.

PER TOM WESTBROOK OF DLCo., THE INSTRUMENTS ARE MOUNTED ON
C-145 SOLID BLOCK WALLS (REFERENCE 11).

THE C-145 TABLE SPECIFIES A MINIMUM SPACING OF 4.375", AND FIGURE 3
SHOWS THE ACTUAL BOLT SPACING TO BE 4.0". STRAIGHT-LINE
INTERPOLATION WILL BE TAKEN PER NOTE 2 OF FIGURE 4.

THEREFORE. FROM FIGURE 4 OF REFERENCE 10, FOR THE C-145 SOLID BLOCK,
FOR THE 3/8" DIAMETER ANCHOR, FOR DBE, AND APPLYING THE REDUCTION:

4

398 b Pallow = 1070+1b

Pallow 1170

Vallow 117§ L] Vallow = 1074+1b

4.37%

- BECAUSE THE ANCHOR BOLT SPACING IS 4", IT IS POSSIBLE THAT ALL 4
ANCHOR BOLTS ARE IN ONE BLOCK. PER NOTE 3 OF FIGURE 4, THE LOADS WILL
BE COMBINED. USING THE PREVIOUSLY CALCULATED ANCHOR BOLT LOADS:

P =4P P = 860+1b
vV z4V V = 149+1b

- FROM FIGURE 1A OF REFERENCE 10, FOR SINGLE WYTHE, CHECK THE BLOCK
USING THE ABOVE ALLOWABLES:

b S

L I 4 %
<Px;ow> *(v,zm.) =073 < 1.0 OK (MASONRY BLOCK WALL)

THE MASONRY BLOCK WALL HAS BEEN SHOWN TO HAVE ADEQUATE
CAPACITY TC ANCHOR THE BOUNDING CONFIGURATION INSTRUMENT
INSTALLATION.
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Subject: Anchorage Evaluation for Various Instruments

™ - - - - -

- REFER TO FIGURES 9 THROUGH 12 FOR THIS SECTION.

- THESE INSTRUMENTS ARE GROUPED TOGETHER BASED ON SIMILAR
ANCHORAGE CONFIGURATIONS. THE INSTRUMENT IS MOUNTED ONTO A
VERTICAL CANTILEVER. THE CANTILEVER IS WELDED TO A BASEPLATE. THE

BASEPLATE IS FASTENED TO THE CONCRETE FLOOR WITH EXPANSION
ANCHORS.

- THE MINIMUM ANCHOR BOLT SIZE IS 3/8" DIA.
- THE SMALLEST ANCHOR BOLT PATTERN IS 4" SQUARE.

-~ THE GREATEST INSTRUMENT WEIGHT IS THE FISHER & PORTER FLOW
TRANSMITTER, CONSERVATIVELY ESTIMATED AT 50 LB.

- THE SMALLEST PIPE-TO-BASEPLATE WELD IS 1/8".

- THE LONGEST CANTILEVER LENGTH FROM BASEPLATE-TO-INSTRUMENT IS
ABOUT 50".

- THE GREATEST HORIZONTAL DISTANCE FROM PIPE CENTERLINE TO
INSTRUMENT IS ESTIMATED TO BE 13",

- GROUT PAD MAXIMUM THICKNESS ASSUMED TO BE 2".
- THE SMALLEST DIAMETER CANTILEVER IS 2" DIA PIPE.

- BASED ON A REVIEW OF FIGURES 9 THROUGH 11, A BOUNDING
CONFIGURATION IS SHOWN IN FIGURE 12.
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Job No.: 52233 Job: Dugquesne Beaver Valley Power Station By:_ S~ Date: 9/79/95~

Calc No.: Q19
Subject: Anchorage Evaluation for Various instruments

----- FOR BOUNDING PURPOSES DETERMINE THE LARGEST VALUE OF THE PEAK

HORIZONTAL ACCELERATION FOR THESE INSTRUMENTS USING THE SPECTRA
PROVIDED IN REFERENCE 3. USE THE 3% DAMPING PLOT.

BLDG., FELOORELEV PEAK SPECTRAL ACCEL.

SFGB 735 0.64g
AXLB 722 0.69g
YARD 735 0.43g (ratioed from 5% damping plot)

USE: ah :=0.69
VERTICAL: av =-:'.:-‘|h av =0.46

----- C.G.'s AS SHOWN IN FIGURE 12:
CGl =50 CG2 =13

----- DETERMINE STRESSES ON THE 1/8" WELD FOR X-DIRECTION, Y-DIRECTION,
Z-DIRECTION, AND DEAD LOAD. USE REFERENCE 8 SECTION 7.4 AS A GUIDE:

Chk: ‘gs— Date: [}-22-45

n(2)? #(2)°
Aw =n(2) Aw =628 Sw =—T— Sw=3.14 Iw =--2-- Jw =628
- X-DIRECTION:
SHR X =.Y_rﬂ SHR X =5
Aw
; WT-CGl-ah
BEND X & somaegeesios BEND X =549
Xaxial =0 Xaxial =0
- Y-DIRECTION:
SHR_Y =0 SHR Y =0
WT.CG2 av
BEND_Y ¥ e BEND _Y =95
_— Yaxial =4

Yaxial = —T\—V—
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Job No.: 52233 Job: Duguesne Beaver Valley Power Station By: [~ Date: 9/;9/9¢
Calc No.: Q19 Chk: _gs~ Date: /[-L1-45
Subject: Apchorage Evaluation for Various Instruments

- Z-DIRECTION:
Zaxial =0 Zaxial =0
BEND Z =-wl§gﬂ BEND Z =549 (about X axis)
[( wrcoz--h)-[(z)-éﬂ
TORSION Z =} T TORSION Z =71 (about Y axis)
T TPk b SHR Z = §
24 Aw
- DEAD LOAD:
WT-CG2
BENDI = e BENDdI = 207
wT
AXIALGI = AXIALdI = 8
SHRdl =0 SHRdI =0
----- COMBINE WELD STRESSES:
- X-DIRECTION:
WELDx '=SHR_X + TORSION _Z WELDx =77
- Y-DIRECTION:

WELDy = Yaxial + BEND_Y + BEND_X + BENDdI - AXIALdI WELDy = 847

(Note that BEND_Z is not included with WELDy. The bending stresses due to X-dir and Y-dir
loads act at the "top” of the weld. The bending stress due to the Z-dir load acts at the "side" of
weld, i.e., 90 degrees away. The Z-dir bending stress = 0.0 at the "top” of the weld, which is
neutral axis for the Z-dir bending stress).

- Z-DIRECTION:
WELDz ‘= SHR_Z + TORSION_Z WELDz =77

- COMBINED STRESS ON THE WELD:

f =y (WELDX’ + WELDy’ + WELDZ') f =854
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Job No.: 52233 Job: DRuguesne Beaver Valley Power Station By: [a4- Date: 9/;9/9%

Calc No.: Q19 Chk: s~ Date: //-11-45

Subject: Anchorage Evaluation for Various Instruments

- DETERMINE MINIMUM WELD SIZE REQUIRED. USE TABLE 6 OF REFERENCE 8,
FOR A FILLET WELD, ASSUME E60 ELECTRONE:

SIZEmin = 55%6 SIZEmin = 0.089

1

¥ 1
SAFETY = ETY =1, =07

THEREFORE IT CAN BE SEEN THAT THE 1/8" PIPE-TO-BASEPLATE WELD HAS
ADEQUATE CAPACITY FOR THE BOUNDING CONFIGURATION. THE ANALYSIS IS
ALSO CONSIDERED TO BE CONSERVATIVE SINCE THE SEISMIC COMPONENTS
WERE ADDED TOGETHER ABSOLUTELY (i.e. NOT SRSS'd)..

----- EVALUATE THE CONCRETE ANCHOR BOLTS:

- X-DIRECTION LOADS:

CGl
TENx =<Y_T1(;?__‘f).|b TENX =216*Ib
WT ah
SHRX = ——— Ib SHRx = 9+Ib

- Y-DIRECTION LOADS:

WT-CG2av WTav =
TENy =[ ¢Z)) 4 e~y ]lb TENy =43+1b
SHRy =0-1b SHRy = 0+1b
-- Z-DIRECTION LOADS:
WT-CGl ah
TENz ———(nr-lb TENz = 216°1b

SHRz = 28:Ib (Torsional and average shear)

SHRz =[ WT-CG2 ah W‘r‘lh].",

+
4-,ﬂ" + 4')
-- DEAD LOADS:
TENd] = (ﬂgff . .‘;I) b TENdI = 691b

SHRdl =0-1b SHRdl = 0+1b
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Job No.: 52233 Job: Duguesne Beaver Valley Power Station By: L&}~ Date:
Calc No.: Q19 Chk: 9 Date: [/-1Lu-4§
Subject: Anchorage Evaluation for Various Instruments

-- COMBINE ANCHOR BOLT LOADS:

P = TENx® + TENy? + TENZ® + TENdI P =3771b

V =y/SHRx’ + SHRy’ + SHRZ® + SHRI V =3001b
- DETERMINE ANCHOR BOLT CAPACITY:

USING REFERENCE 1 APPENDIX C PARAGRAPH C.2 FOR 3/8" EXPANSION
ANCHORS, DETERMINE THE ANCHOR BOLT ALLOWABLE VALUES FOR TENSION
AND SHEAR:

Pnom = 1460-1b Vnom = 1420-1b

-- EMBEDMENT, BOLT SPACING, EDGE DISTANCE, CONCRETE STRENGTH,
CONCRETE CRACKS, ESSENTIAL RELAYS: NO CAPACITY REDUCTION FACTORS
ARE REQUIRED AS THESE ATTRIBUTES ARE NOT MENTIONED AS A CONCERN IN
THE SEWS.

- SINCE THE ANCHOR BOLT TYPE IS UNKNOWN, USE THE 0.6 REDUCTION
FACTOR:

- THEREFORE THE ANCHOR BOLT ALLOWABLES ARE:
Pallow .= Pnom-0.6 Pallow = 876+1b
Vallow = Vnom-0.6 Vallow = 852¢1b

- USING THE CONSERVATIVE LINEAR SHEAR-TENSION INTERACTION:

m?a*v;to—w'“‘ < 1.0 OK (3/8" DIA ANCHOR BOLTS)
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Job No.: 52233 Job: Duguesne Beaver Valley Power Station By: p¢  Date: y-30-95
Calc No.: Q19 Chk: gy~ _Date:||-J2-95
Subject: Anchorage Evaluation for Various Instruments

3.2 ANCHORAGE CALCULATION FOR QS-RACK-4

- GENERAL CONFIGURATION AND DIMENSIONS FOR THIS INSTRUMENT RACK
ARE FOUND ON FIGURES 13 and 14.

--- A REVIEW OF THE SEWS INDICATES THAT THE RACK IS VERY STIFF AND
WELL-ANCHORED. SINCE THE RACK IS ANCHORED AT THE TOP ALSO, IT IS
JUDGED THAT THE WEAK LINK IN THE ANCHORAGE ARE THE TWO 3/8"
CONCRETE WALL ANCHORS AT THE TOP. THE 8-3/8" CONCRETE ANCHORS FOR
THE TWO FLOOR BASEPLATES ARE JUDGED ADEQUATE BASED ON PERSONAL
EXPERIENCE.

- EACH BOX WEIGHS 10 LB PER THE SEWS. THEREFORE EACH ROW OF BOXES
WEIGHS:

UPPERROW =6:10-1b UPPERROW = 60+Ib

LOWERROW =6-10-Ib LOWERROW = 60-1b

- THE C.G. HEIGHTS ARE: UPcg =57 LOWeg =40

-~ THIS RACK IS LOCATED IN THE YARD. USE GROUND SPECTRUM PEAK
SPECTRAL ACCELERATION, 5% DAMPING (REFERENCE 3):

HORIZONTAL: ah =033
-- DETERMINE LCADS ON THE WALL ANCHOR BOLTS:

X-DIR:
(UPPERROW - ah UPcg) + (LOWERROW ah LOWcg) )
TENX = T TENx = 16+1b
SHRx =0:lb SHRx =0+lb
-- Y-DIR:

SINCE THE RACK IS BOLTED TO THE FLOOR, IT IS JUDGED THAT ALL VERTICAL
LOADS ARE REACTED BY THE FLOOR ANCHORS, AND NO VERTICAL LOADS ARE
REACTED BY THE WALL ANCHORS

TENy =0Ib SHRy =0Ib
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Cale No.: Q18 Chk:_#r~  Date: 1i-1>-45
Subject: Anchorage Evaluation for Various Instruments
-~ Z-DIR:

SINCE THE RACK IS STIFF, IT IS JUDGED THAT ONLY SHEAR LOADS WILL BE
EXPERIENCED BY THE WALL ANCHORS. TENSION LOADINGS CAUSED BY
ROTATION ABOUT THE VERTICAL AXIS ARE JUDGED TO BE INSIGNIFICANT.

TENz =0-1b
SHRy -« UPPERROW .h; LOWERROW-ah e e
- DEAD LOAD:
DEAD LOADS ON THE WALL ANCHORS ARE CONSIDERED TO BE = 0.
TENdI =0 Ib SHRdI =0-1b '
- COMBINE ANCHOR BOLT LOADS:
P = [TENX? + TENy? + TENZ + TENdI P =16:1b
V =y/SHRx? + SHRy” + SHRZ 4 SHRdI V =200l

- DETERMINE ANCHOR BOLT CAPACITY:

USING REFERENCE 1 APPENDIX C PARAGRAPH C.2 FOR 3/8" EXPANSION
ANCHORS, DETERMINE THE ANCHOR BOLT ALLOWABLE VALUES FOR TENSION
AND SHEAR:

Pnom = 1460-Ib Vnom = 1420:1b

- ANCHOR TYPE, EMBEDMENT, BOLT SPACING, EDGE DISTANCE, CONCRETE
STRENGTH, CONCRETE CRACKS, ESSENTIAL RELAYS: NO CAPACITY REDUCTION
FACTORS ARE REQUIRED AS THESE ATTRIBUTES ARE NOT MENTIONED AS A
CONCERN IN THE SEWS.

Pallow = Pnom Pallow = | 460+ b

Vallow = Vnom Vallow = 1420+1b
- USING THE CONSERVATIVE LINEAR SHEAR-TENSION INTERACTION:
m?a:*m\{av =002 < 1.0 OK (3/8" DIA WALL ANCHOR BOLTS)

THE ANCHORAGE FOR QS-RACK-4 HAS BEEN SHOWN TO BE SEISMICALLY
ADEQIJATE.
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Subject: Anchorage Evaluation for Various Instruments

Auéﬂombf I ;

A REVIEW OF THE SEWS FOR THIS ITEM SHOWS THAT THE ANCHORAGE WAS
CONSIDERED TO BE ADEQUATE BY THE SEISMIC REVIEW TEAM.

g . (—M/\/\/V\WM/ N P
., THE NOTED CONCERN WAS ERACTION WITH AN ENCLOSUR E —
WOODEN ROOF OF T RUCTURE WAS NOTED AS BEIN LLING HAZARD,"

AND COULD T SENSING LINES ON THE EQUIP

"

—

Nt

(,~THE STRUCTURE PROVIDES WEATHER ~ TOTECTION, AND IS A WOODEN
. FRAMEWORK COVERED WITH VISQUEEN. AS SUCH, IT IS NOT CONSIDE
BE A RUGGED = “UCTURE NOR SEISMICALLY ADEQUATE.

.
~

] -

& W IS CONSIDERED TO BE AN OUM

o R it
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Job No.: £2233 Job: Duquesne Beaver Valley Power Station By:  p¢ Date: j.39.¢5
Calc No.: Q19 Chk: _fr~ Date: /)-7>-96

Subject: Anchorage Evaluation for Various Instruments

3.4 _DISCUSSION OF ITEMS NOTED ON THE SEWS AS BEING SEISMICALLY
e AREQUATE

THE FOLLOWING ITEMS WERE NOTED ON THE SEWS AS BEING SEISMICALLY
ADEQUATE:

TAGNo. = BUIDING _FLOOR ELEVATION

FIS-FW-151A SFGB 722
FIS-FW-1518B SFGB 722
PS-MS-101A SFGB 768
PS-MS-101B SFGB 768
PS-MS-101C SFGB 768
PS-VS-106A AXLB 768
PS-VS-106B AXLB 768
TS-HV-55A SRVB 713
TS-HV-55B SRVB 713
PNL-MS-101A SFGB 751
PNL-MS-101B SFGB 751
PNL-MS-101C SFGB 751

THESE ITEMS HAVE BEEN INCLUDED IN THIS CALCULATION FOR COMPLETENESS.



Job No.: 82233 Job: Duquesne Beaver Valley Power Station By:__p¢  Date: y.39-95
Calc No.: Q19 Chk: CAw~ Date: /| ~72-1§

Subject: Anchorage Evaluation for Various Instruments

4.0 SUMMARY
a. THE ANCHORAGE FOR THE FOLLOWING INSTRUMENTS AT THE DUQUESNE

LIGHT COMPANY BEAVER VALLEY POWER STATION HAS BEEN SHOWN TO BE
ADEQUATE TO WITHSTAND THE SEISMIC LOADINGS FROM AN SSE EVENT:

JTAGNe, = BUILDRING FLOOR ELEVATION

FT-CH-122 AXLB 722
FT-CH-124 SFGB 722

FT-CH-127 SFGB 722

FT-CH-130 SFGB 722

FT-CH-150 AXLB 722
FT-FW-100A SFGB 7356

FT-FW-100B SFGB 735

FT-FW-100C SFGB 7386

LT-FW-474 RCBX 718
LT-FW-478 RCBX 718
LT-FW-476 RCBX 718
LT-FW-477 RCBX 718
LT-FW-484 RCBX 738
LT-FW-485 RCBX 738
LT-FW-486 RCBX 718
LT-FW-485 RCBX 718
LT-FW-496 RCBX 718
LT-WT-104A1 YARD 735
LT-WT-104A2 YARD 738
PT-RC-403 RCBX 701

QS-RACK-4 YARD/RWST 735

FOR INSTRUMENTS LT-QS-100A, -100B, -100C, and -100D THE SEWS INDICATES
THAT THEY ARE LINE MOUNTED AND AS SUCH THE ANCHORAGE IS MARKED AS
“N/A". THEREFORE THESE FOUR INSTRUMENTS ARE NOTED HERE FOR
COMPLETENESS ONLY.

—_/\/\/W'\/”“
INSTRUMENT RACK-3 WAS SHOW UTUIER BASED.
L HE | ON CONCERN. _ A
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Subject: Anchorage Evaluation for Yarious Instruments

Calc No.:

Sheet 37 of 37

Chk: Tyt~ Date: /1-32-4¢

.-h' THE FOLLOWING INSTRUMENTS WERE NOTED ON THE SEWS AS BEING
SEISMICALLY ADEQUATE:

TAGNo, = BUIDING _FLOOR ELEVATION

FIS-FW-151A
FIS-FW-151B
PS-MS-101A
PS-MS-1018
PS-MS-101C
PS-VS-106A
PS-VS-1068B
TS-HV-55A
TS-HV-55B
PNL-MS-101A
PNL-MS-101B
PNL-MS-101C _
{ GJ Rucx-

e

P

SFGB
SFGB
SFGB
SFGB
SFGB
AXLB
AXLB
SRVB
SRVB
SFGB
SFGB
__SFGB

722
722
768
768
768
768
768
713
713
751
751
751

Yrolkwr 735

35)

A



Sheet A1 of [SZ_ y
Job No.: 52233 Job: Duguesne Beaver Valley P~wer Station By:_ ¢ - Date: 1°/1-15
Calc No.: Q19 Chk:__faz- Date: /2 --
Subject: Anchorage Evaluation for Various Instruments

Attachment A

SEWS SHEETS FOR INSTRUMENTS

{ léZpagn in Attachment A)



SCREENING EVALUATION WORK SHEET (SEWS) Sheet ] of 3
Equip \D\ro. FT-CH-122 Equip. Class 18 - Instruments on Racks
é}\i t Description CH/CHARGING HEADER FLOW TRANSMITTER
i a»‘d:“
Lgi’ ion: Bldg.” AXLB Floor E1. 722 Room, Row/Col COL 10-1/4 &% J

Manufacturer, Model, Etc. (optional) F SLHLE &gmg MoLE, 1082Y9¢PB /. 5

1.  Elevation where equipment receives seismic input 722 -2
2. Elevation of seismic input below about 40’ from grade O N U
3. Equipment has fundamental frequency above about 8 Hz Y N U AD
4. Capacity based on: Existing Documentation DoC
Bounding Spectrum BS
GERS GER;h
5. Demand based on: Ground Response Spectrum
1.5 x Bounding Spectrum
Conserv. Des. In-Str. Resp. Spec.
Realistic M-Ctr. In-Str. Resp. Spec.
Does capacity exceed demand? YN U
CAVEATS - BOUNDING SPECTRUM (Identify with an asterisk (*) those caveats which

are met by intent without meetin? the specific wording of the caveat rule and
explain the reason for this conclusion in the COMMENTS section below)
1. Equipment is included in earthquake experience

equipment class @ N U NaA
2. No computers or programmable controllers dé N U fﬁé?
3. Steel frame and sheet metal structurally adequate N U NA
4. Adjacent racks which are close enough to impact or

sections of multi-bay racks are bolted together

if they contain essertial relays Y N U /A
5. Natural frequency relative to 8 Hz 1imit considered y N U QA
6. Attached lTines have adequate flexibility ® N (ﬁ) B
7. Ancherage adequate (See checklist below for details) Y N N/A
8. Relays moun*ed on equipment evaluated Y N U Gi;D
9. Have you locked for and found no other adverse concerns? (D N U N/A

[s the intent of all the caveats met for Bounding Spectrum? Y NN

CAVEATS - GERS (Identify with an asterisk (*) those caveats which are
met by intent without meeting the specific wording of the caveat rule
and explain the reason for this conclusion in the COMMENTS section below)
1. Equipment is included in the generic seismic testing
equipment class Y N U N/A
2. Meets all Bounding Spectrum caveats Y N U N/A
3. Component is a pressure, temperature, level or flow
transmitter Y N U N/A



T243%- L= -
SCREENING EVALUATION WORK SHEET (SEWS) Sheet 2 of 3
Equip. 1D No. FT-CH-122 Equip. Class 18 - Instruments on Racks
Equipmert Description CH/CHARGING HEADER FLOW TRANSMITTER
CAVEATS - GERS (Cont'd)
4. Component is one of the specific makes and models
tested, as listed in Appendix B Y N U NA
5. Necessary function of component not sensitive to
seismically induced system perturbations (e.g.,
sloshing) Y N U N/A
6. No vacuum tubes Y N U NA
7. A1l external mounting bolts in place Y N U N/A
8. Demand based on amplified portion of 3% damped
floor response spectrum if estimated natural
frequency of rack less than 33 Hz Y N U N/A
¢. Rack capable of structurally transferring GERS
level seismic loads to anchorage Y N U N/A
Is the intent of all the caveats met for GERS? Y NUNA
ANCHORAGE
1. Appropriate equipment characteristics determined
(mass, CG, natural freq., damping, center of rotation) Yy N @ n/a ma
2. Type of anchorage covered by GIP N U N/A
3. Sizes and locations of anchors determined N U N/A
4. Adequacy of anchorage installation evaluated
(weld quality and length, nuts and washers, expansion
anchor tightness. etc.) Y N (:) N/A ¥
5. Factors affecting anchorage capacity or margin of
safety considered: embedment length, anchor spacing,
free-edge distance, concrete strength/condition, and
concrete cracking N U NA
6. For bolted anchorages, gap under base less than
1/4-1inch @ N U NA
7. Factors affecting essential relays considered: gap
under base, capacity reduction for expansion anchors Y N U QEED
8. Base has adequate stiffness and effect of prying
action on anchors considered (E) N U N/A
9. Strength of equipment base and lcad path
to (G adequate GD N U N/A
10. Embedded steel, grout pad or large concrete
pad adequacy evaluated GD N U N/A
Are anchorage requirements met? Y N D
N
1. Soft targets free from impact by nearby
equipment or structures GD N U N/A #
& If equipment contains sensitive relays, equipment
free from all impact by nearby equipment or structures Y N U &/
3. Attached lines have adequate flexibility Oy u NA
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SCREENING EVALUATION WORK SHEET (SEWS) Sheet 3 or 3 -

Equip. ID No. FT-CH-:22 Equip. Class '8 - Instruments on Racks

Equipment Description CH/CHARGING HEADER FLOW TRANSMITTER

’

4. Overhead equipment or distribution systems are

not likely to collapse N U N/A
5. Have you iooked for and found no other adverse concerns? N U N/A
Is equipment free of interaction effects? DN U
15 _EQUIPMENT SEISMICALLY ADEQUATE? YND
COMMENTS

o - LIGHT A ix rulEl 2HLAEAD (a”' A¢ [ﬂ/él j},““‘(’”)
A - NEEP WT oFf PanS

Adk - Nemroess Cle. CFQ

Evaluated by: /ZT/&—/«Z:/Z Date: __ 5 [,0/9
A 4 5/10/a3
e 1 paes / 10/4
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Status Y N U
SCREENING EVALUATION WORK SHEET (SEWS) Sheet 1 of 3
Equip. 1IN FT-CH-124 Equip. Class _18 - Instruments on Racks
Equi escription CH/RCP-IC SEAL INJECTION FLOW TRANSMITTER
Locatipn: Bldg. SFGB Floor E1. 722 Room, Row/Col PENT A
Manufactur , Model, Etc. (optional) ROSEMOUNT MODEL 1154HP4RB
). EEovation where equipment receives seismic input Wi
2. Elevation of seismic input below about 40’ from grade
3. Equipment has fundamental fregquency above about 8 Hz Y N U N/A
4. Capacity based on: Existing Documentation DoC
Bounding Spectrum BS
GERS GERS
5. Demand based on: Ground Response Spectrum GRS
1.5 x Bounding Spectrum ABS
Conserv. Des. In-Str. Resp. Spec. CRS
Realistic M-Ctr. In-Str. Resp. Spec. RRS

Does capacity exceed demand? Y NU
- (Identify with an asterisk (*) those caveats which
are met by intent without meet:n? the specific wording of the caveat rule and
explain the reason for this conciusion in the COMMENTS section below)
1. Equipment is included in earthquake experience
equipment class N U N/A
2. No computers or programmable countrollers L N U N/A
3. Steel frame and sheet metal structurally adequate N U N/A
4. Adjacent racks which are close enough to impact or
sections of muiti-bay racks are bolted together ooy
if they contain essential relays N U QA
5. Natural fregquency relative to 8 Hz 1imit considered N U N/A
6. Attached lines have adequate flexibility N U N/A
7. Anchorage adequate (See checklist below for details) N Q!
8. Relays mounted on equipment evaluated N U
9. Have you looked for and found nc other adverse concerns? (%J N U N/A
s the intent of all .the caveats met for Bounding Spectrum? Y NUN/A
- (Identify with an asterisk (*) those caveats which are
met by intent without meeting the specific wording of the caveat rule
and explain the reason for this conclusion in the COMMENTS section below)
1. Cquipment is included in the generic seismic testing
equipment class Y N U N/A
2. Meets all Bounding Spectrum caveats Y N U N/A
3. Component is a pressure, temperature, level or flow
transmitter Y N U N/A
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SCREENING EVALUATION WORK SHEET (SEWS) Sheet 2 of 3
Equip. 1D No. _FT-CH-124 Equip. Class 18 - Instruments on Racks

Equipment Description CH/RCP-1C SEAL INJECTION FLOW TRANSMITTER

CAVEATS - GERS (Cont’'d)
4. Component is one of the specific makes and models
tested, as listed in Appendix B Y N U A

5. Necessary function of component not sensitive to
seismically induced system perturbations (e.q.,

sloshing) Y N U N/A
6. No vacuum tubes Y N U N/A
7. A1)l external mounting bolts in place Y N U N/A
8. Demand based on amplified portion of 3% damped
floor response spectrum if estimated natural
frequency of rack less than 33 Hz Y N U N/A
9. Rack c?.4ble of structurally transferring GERS
level seismic loads to anchorage Y N U N/A
Is the intent of all the caveats met for GERS? Y N U N/A
ANCHORAGE
1. Appropriate equipment characteristics determined
(mass, CG, natural freq., damping, center of rotation) C:i) N U N/A
2. Type of anchorage covered by GIP Y. N (1;) N/A
3. Sizes and locations of anchors determined ¢3> N N/A
4 Adequacy of anchorage installation evaluated

(weld quality and length, nuts and washers, expansion e

anchor tightness, etc.) FON U NA
5. Factors affecting anchorage capacity or margin of

safety considered: embedment length, anchor spacing,

free-edge distance, concrete strength/condition, and

concrete cracking (V’;N U N/A
6. For bolted anchorages, gap under base less than il
1/4-inch (Y _N U N/A
7. Factors affecting essential relays considered: gap
under base, capacity reduction for expansion anchors Cj/ N U N/A
8. Base has adequate stiffness and effect of prying
action on anchors considered (33 N U N/A
9. Strength of equipment base and load path
to (G adequate (H N U NA
10. Embedded steel, grout pad or large concrete
pad adequacy evaluated Y N U s/
Are anchorage requirements met? Y N U
INT
1. Soft targets free from impact by nearby
equipment or structures YN U N/A

2. If equipment contains sensitive relays, equipment
free from all impact by nearby equipment or structures TN U N/A
3. Attached lines have adequate flexibility N U N/A
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Equipment Description CH/RCP-1C SEAL INJECTION FLOW TRANSMITTER

’

4. Overhead equipment or distribution systems are O
not 1ikely to collapse N U N/A
§. Have you looked for and found no other adverse concerns? N U N/A
Is equipment free of interaction effects?

15 EQUIPMENT SEISMICALLY ADEQUATE? Y N U
COMMENTS

Evaluated by:

Date: J/, £ 7/.93

9/4:1_;'/‘-’ 3
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SCREENING EVALUATION WORK SHEET (SEWS) Sheet 1 of 3

No. FT-CH-127 Equip. Class _18 - Instruments on Racks

ent Description CH/RCP-1B SEAL INJECTION FLOW TRANSMITTER

Manufacturer, Model, Etc. (optional) ROSEMOUNT MODEL 1154HP4RB

B Gl D e

cation: Blidg. SFGB Floor E1. 722 Room, Row/Col PENT A

. Eiovation where equipment receives seismic input

Elevation of seismic input below about 40’ from grade
Equipment has fundamental frequency above about 8 Hz
Capacity based on: Existing Documentation
Bounding Spectrum
GERS
Demand based on: Ground Response Spectrum
1.5 x Bounding Spectrum
Conserv. Des. In-Str. Resp. Spec.
Realistic M-Ctr. In-Str. Resp. Spec.

Does capacity exceed demand?

explain the reason for this conc

3

B ro

W~y

727

N T _
Y N U 8D
DoC

t/,

BS - /
GERSE) ¥

o

RRS
N U

- (Identify with an asterisk (*) those caveats which
are met by intent without meetin? the specific wording of the caveat rule and
u

Equipment is included in earthquake experience
equipment class

No computers or programmable controllers

Steel frame and sheet metal structurally adequate
Adjacent racks which are close enough to impact or
sections of multi-bay racks are bolted together

if they contain essential relays

Natural frequency relative to 8 Hz limit considered
Attached lines have adequate flexibility

Anchorage adequate (See checklist below for details)
Relays mounted on equipment evaluated

Have you looked for and found no other adverse concerns?

Is the intent of all the caveats met for Bounding Spectrum?

CAVEATS - GERS (Idzucify with an asterisk (*) those caveats which are

met by intent wichout meeting the specific wording of the caveat rule

and explain the reason for this conclusion in the COMMENTS section below)
1.

2.

3.

Equipment is included in the generic seismic testing
equipment class

Meets all Bounding Spectrum caveats

Component is a pressure, temperature, level or flow
transmitter

sion in the COMMENTS section below)

| =

%N U N/A
N U N/A
dON

N/A

A
N/ A
N/A
N/A

cCccccc

N/A
Y N U NA

Y N U N/A
Y N U N/A

Y N U N/A
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Component i: ne of the specific makes and models

tested, as !i..ed in Appendix <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>