SoutH CAROLINA ELECTRIC & GAS COMPANY

POST OFFICE ROX 764

CoLumBia, South CAROLINA 29218

T C NicHoLs, Jr

vick D-:s-é(n‘ u:nulou’ Exgcurive Ppril 28, 1982
Mr. Harold R. Denton, Director

Office of Nuclear Reactor Regulation

U. S. Nuclear Requlatory Commission

Washington, D.C. 20555

Subject: Virgil C. Summer Nuclear Station
Docket No. 50/395
SQRT-Addit ional Questions

Dear Mr. Denton:

In follow-up tc NRC questions regarding South Carolina Electric and Gas
Company (SCE&G) Seismic Qualification Review Team (SQRT) sheets, SCE&G hereby
provides responses to previously requested information concerning the
Brookhaven National Laboratory (BNL) reviews.

Attachment I, provides the latest response to BNL questions regarding the
seismic qualification fo the Diesel Generator Neutral Grounding Resistor and
the Hydrogen Analyzer Panels. Attachment II provides a comprehensive listing
of all previous SCE&G responses accepted by BNL on Virgil C. Summer Nuclear
Station equipment.

In addition, the NRC staff requested a clarification of the previously
supplied SQRT sheets for the Core Subcooling Monitor cabinet as transmitted to
the NRC on October 6, 198l. Specifically, the SQRT sheets provide for the
qualification of the cabinet structure and all internal electronics as listed
in Table 1 (attachment to SQRT sheets).

SCE&G considers this letter to provide a final resolution to all NRC/BNL
questions regarding SCE&G supplied SCRT sheets.

If you have any questions, please let us know.

Very truly yours,

7 7LhEL

T. C. Nichols, Jr.

95 820428
2%852383K 05000395
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Attachment I
Denton lLetter
April 28, 1982

RESPONSE TO SQRT CONCERNS EXPRESSED BY BNL

Diesel Generator Neutral Grounding Resistor:

In the original review BNL requested an evaluation of the effect of the
dimensional differences on the dynamic response of the contract resistor
as compared with a similar resistor that was actually tested.

In response to this request an evaluation was made to show the possible
differences in natural frequency between the tested resistor and the
contract resistors. This evaluation also showed that the available test
data was adequate to justify acceptance of the contract resistors even
when considering the differences in natural frequency. However, the
presentation cof this evaluation with respect to the vertical axis of the
resistor was samewhat ambiguous.

Therefore, BNL requested a clarification of the acceptability of the
vertical response of the neutral grounding resistor.

SCE&G considers the contract resistors acceptable because the test input
acceleration was several time higher than the required input acceleration.
Specifically, the required ZPA acceleration, for the vertical direction,
is 0.173g; the minimum test input acceleration was 0.65g between 1 and 25
Hz. Thus the test resistor experienced accelerations several times higher
than it would experience even if the natural frequency of the resistor
corresponded to either of the peaks of the required response spectra.
Therfore, the contract resistors are acceptable even though their natural
frequency (in the vertical axis) may be different from that of the tested
resistors,

The discussion of damping in the previous response was intended to be
supplemental to the rationale that the test accelerations were several
times higher than the required acceleration, and the acceptability of the
contract resistors does not depend on this discussion of damping factors.

Hydrogen Analyzer Panels:

The following provides the methodology used by SCE&G and the Architect
Engineer, Gilbert Associates (GAI) which provided the basis for the
acceptance of the Camsip Reports 1035-1, 2, and 5.

A) The hyirogen analyzers were qualified by Engineering Analysis and Test
Camwpany, Inc. through a combination of test and analysis. As summarized
on page 68 of Comsip report 1035-2, force vibration tests identified
resonant frequencies of 29.6 Hz along the lateral (Y-direction) axis were
and 19 Hz along the longitudinal (X-direction) axis. No resonances were
found in the vertical direction. The accelerations at the resonant
frequencies were then used in the static analysis as shown on page 23 of
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report 1035-2, The components within the hydrogen analyzer were qualified
by vibration testing as subunits and then as an assembled panel. The
attached revised SQRT sheets provide a clarification of this
qualification.

B) As identified in paragraph 4.6.9 (page 8) of Comsip report 1035-1, all
instruments were energized (as applicable) during the performance of the
seismic tests and their output responses monitored throughout the test,
This data is not included within the test report, but this is considered

acceptable since the hydrogen analyzer is not required to operate during a
seismic event.,

C) Data for the functioning of the hydrogen analyzers before and after
seismic testing is provided in Table C-II on page 25 of report 1035-1, In
Table C-II, run 4 represents pre-seismic test data and run 5 represents
post-seismic test data. SCE&G and GAI have reviewed this data with Comsip
and have concluded that this table provides acceptable summary results to
demonstrate the capability of the Hydrogen Analyzer Panels to function
before and after seismic qualification testing for the Virgil C. Summer
Nuclear Station. As stated previously, these panels are not required to
function during a seismic event, but must be capable of functioning after
such a design basis event. The attached revised SQRT sheets provide a
clarification of this statement,
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Ou2lification Surmary of Eouipment

V. C. Summer Nuclear

Plant Nem2: |Station Type:
1. Utility: ' SCE&G ‘ PWR X
2. ﬁSSS:ggszinzhousc 3. A/E:_gax BKR

Component Mame | pydrogen Analyzer and ‘Analyzer Remote Contsol-Panel

1.

7.

9.

10.

Scope: [ ] NSSS. -+ [x]soP
[ F N 2-Analyzers
. Model Numbers: K-III Quantity:_2-Remote Contro
. ’vEndor. - Comsip, I.nc. . .

If the component {s a cabinet or panel, name and model No. of the
devices included: See Attached "Bill of Materials," document ="

#05450, Rev. 1. - ; !

Pﬁys1ca1 Descr1pt1on a. Appearance Free Standing Panels
Analyzer - 30'"W x 30"Dx 72'H

Remote Control - 24"W x 30"D x 60"RH

Analyzer - 1,470 1bs
c. Weight . Remote Control - 96.4 1lbs
XPN-7215A - Aux. Bldg. XPN-7258A - Aux. Bldg.
Location: Bui]ding: XP§-7215'B - Fuel Bldg. XPN-7258B - Aux. Bldg.v

b. Dimznsions

Elevations All - 463" - 0"

— XPN=7Z15A

Field Mount1ng Conditions [x] .Bolt (No._s S;ze s/g0) © XPN-7215B

; [ ] Weld (Length___ _ XPN-72588
: [x] Bolt (No. 8, Sizé 1/4" Dia.)  XPN-7258B

Natural Frequenciés in Each Direction (Side/Side, Front/3ack, Yertical)

S/S: 19 Hz (x) ~ F/B:" 29.6 Hz (Y) Y: No Resonances

a. Functional Description: Analyze hydrogen .concentration of reactor

building atmosphere post-accident.

b. Is the equipment required for [ J. Hot Stancdy [ ] Cold Shutdews
.3 Sath None

Pertinent Reference Design Specificatioqs: SP-702
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111. 1Is fouipment Available for Inspection in the Plent: Kx] Yes T3 ke

Iv.

Y.

YI.

Eouipment OQualification Method: Test:

Analysis:

Combination of Test and Analysis: Yes
Engineering Analysis and Test Co., Inc.
Test and/or Analysis by 1035-1, 1035-2, 1035-5 (Rev. 1)
T{name of Company or Laboratory & Report No.)

Yibration Input:

1. Lloads considered:1.[xJSeismic only 2.[ JHydrodynamic only 3.[ JExplosive only
4.[.] Other (Specify) ' 5.[ ] Combination of
6. Method of combining RRS: tx] Absolute Sum [ J SRSS { ]
‘ {other, specify)
2. Required Response Spectra (attach the graphs):
2 Reduired Acceleration in Each Direction:
S/S = 501 g F/B= . .501 g . Yy =~ .501 g
If Qualification by Test, then Complete: ,
” [*] random
1. [ ] Single Frequency ("] Multi-Frequency: E % sine beat
2. [ ] single Axis [x] Multi-Axis
3. No. of Qualification Tests: O0BE__s SSE Other
{specify)
4. Frequency Range: .35 Hz to 35 Hz
5. TRS enveloping RRS using Mu1ti—Frequehcy Test Ex% Yes (Plot TRS on RRS graphs)
e . No
6. Input g-level Test at §/S= 288 A F/B = _28's ZPA’ y=28's
Pk
7. Llaboratory Mounting: Normal mounting attachments -
1. [ 1Bolt (No. , Size ) [ 1wWeld(length ) []___
8. Functional operability verified: [X] Yes [7] No [ ] Not Applicable
9. Test ReshIts §ne1uds ng' modifications made: The test demonstrates the adequacy
of the H, Analyzer to operate before and .af'ter the application of the R.R.S.
10. Other tests performed (such as fragility test, including results):

Pump motor tested in accordance with Reliance Electric Company Report NUC-9
Jated July T, 1978, (See SQRT form for Reliance Fan Motors, PO 10222).




vll.

1f Oualification by Analysis or by the Combination of Test and Ahalysis, then

-12 - ,
( | (

Complete: For Rack and Local ‘Panel

1.

2. Method of Analysis:
[x] Static Analysis [ ] Equivalent Static Analysis
‘[ ] Dynamic Analysis: [ ] Time-History
[ ] Response Spectrum
3. Model Type: [ ] 3D [Ja2 11w :
[ ]JFinite Element [x] Beam [ J Closed Form Solution
4. { ) Computer Codes:
Frequency Range and No. of modes considered:
[x] Hand Calculations
5. Method of Combining Dynamic Responses: [ X] Absolute Sum [ ] SRSS
[ Jother:
{specify)
6. Damping: 5% Basis for the damping used: Not Available
7. Support Considerations in the model:_Bolted
8. Critical Structuré} Elements:
Governing Load or Seismic Total Stresj
A. 1ldentification—Location = Response Combination Stress tress - Allow
Rack Mounting Bolt tensile 2966#/bolt 29664 /bolt 4520:
shear 478#/bolt  478#/bolt 3070:
Local Mounting Bolt tensile 65#/bolt 65#/bolt 6341
Panel ' shear 26.3#/bolt  26.3#/bolt 490
gffect Upon Functional
B. Max, Deflection Location Operability

Description of Test including Results: Forced Vibration Test defining

Resonant frequencies of 29.2 Hz (X) 34.4 Hz (Y) and 34.4 Hz (2)

Not available
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COMSIP, INC.

WHITTIER, CALIFORNIA

BILL OF MATERIALS

DOCUMENT NUMBER 05450

REVISION 1, MAY 7, 1981

POST-ACCIDENT ANALYZER SYSTEM
VCS NUCLEAR STATION
SOUTH CAROLINA ELECTRIC AND GAS COMPANY
PURCHASE ORDER NUMBER Q2625-84

- CLASS 1E HYDROGEN ANALYZERS

PRODUCTION MMAGERQI( 2179 (/7(,‘ ﬂ.(a.l.cﬁg, DATE QS"/&/J’/ /
PROJECT MANAGER W uyﬂ_cf/'(l/gfl 14 ﬂ.DATE s-/2-8(
{ " (

QUALITY ASSURANCE A7 ’ *  DATE S - 12'5/
rr




Document 05450
May 7, 1981

Page 2 of 8
LIST OF REVISIONS
PROD. PROJ.
REVISIONS DESCRIPTION MGR. MGR. _Q.A.
- s
1 "As Built" j,/,,./ F 4 ol




g « '
: DWG. NO. 05540
} ) FOR
K-TII POST-LOCA

HYDROGEN MONITORING SYSTCH

REV. | DATE | BY DCS |LHG. [vrOD. |
; QTY.
I PER ; HATERIAL CERTIFICATE
MBER| SYSTEM ) CQUIPMENT DESCRIPTION RCOUIRED:
! .
1 2 API, mdl. no. 7045-N5-4702-0000, Indicating meter. Range: 0-200pA, blank
scale, (Comsip, Inc. fabricates the % n2 scale).
Bodz: GR.J013SS
2 2 ASCO, mdl. no. THT-8262C7N, 2-way solenoid valve. Normally closed, i" NPT, ls: 1 o
120VAC., 60iiz. (Reagent-Calibration) Se8iy: Wean TN
Insulation: Class 1l
, Body: GR.303sSS
3 1 ASCO, mdl. no. THT-8262A130N, 2-way solenoid valve. Normally open, {" NPT, |Seals: Ethylene Propylen
120VAC., 60Hz.. (Reagent gas pressure relief) :
Insulation: Class W
Seals: Viton
4 1 Brooks, mdl. no. 1350-VR-2-15D, Flowmeter. Scale; 196A, Tube; 0-65mm.,
Range; 20-250 cem (air), (Analyzer bypass) ¢tk O 200
Fittings: GR. 31655
% 2 Cinch-Jones, mdl. no.'s TS-6-141 and TS-12-141, 6 point and 12 point
terminal strips, respectively.
4 Dody: ASTN-A240, GR.04
6 1 Comsip, Inc. mdl. no. 11719, Moisture Separator.

(Comsip, Inc. modifies a

Armstrong mdl. no. 11AV for this service).
=
i

.
.

Fittings: ASTHM-A179, GR.!.




NO. 05
! Fon

K=-III POST-1.0CA
HYDROGEN MONITORING SYSTLEM

DWG,

racec 4% 3

11 Lo ~13in. lg, 1™ NPT.
XXXK for this service).

RLV. | DATE ~| BY DCS™ | Eiis. | rrub. Q)
(}".YO
1 LR MATERIAL CCRTIFICATE
BER SYSTEM EQUIPHMENT DESCRIPTION REQUIRLD:
| - Motor: Certified to IEEC-)
7 1 Comsip, Inc. mdl. no. 11706, Sample Pump-Motor Assembly. Reliance motor (74)
spec's; 1llip., 460VAC, G6OHz., 3@, and 1.7 AMP
. ngheads: ASTM-AJS51, GR.J
Diaphragms: Nylon re” (orc
: Tubing: ASMZ-SA213, GR.316
8 1 Comsip, Inc. mdl. no. 11749, Air Cooled lleat Exchanger.
: Pittlgs: ASTM-A479,GR. 316
|
9 1 Comsip, Inc. mdl. no. 11750, Sample llot Dox Asscmbly.
10 1 Comsip, Inc. mdl. 37009, Local Analyzer Metcr Trim Assembly. (Comsip, Inc.
fabricates this trim assembly to conver the 0-1VDC analyzer output to
0-200 A, for meter input.
Dody: ASTM-A351, GR.316
11 1 Comsip, Inc. mdl, no. 11727 (R ), Downstrcam pressure regulator. Sect at 14.7
psia, 1" NPT. (Comsip, Inc. modifics a Conoflow mdl. no. H2IXT-XXXK Diaphragm: GR.301SS
for this service.)
.y nodz: ASTM-A3S51, GR. 316
12 1 Comsip, Inc. mdl. no. 11720 (R.), Downstream pressure regulator. Set at

(Com5ip, Inc. modifies a Conoflow mdl. no. H21XT-

Diaphedeogn: GR.3015S5




continuous rating.
' |

| DWG. No. 05443% PAGE 5 :
' . FOR -
K-III POST-LOCA A
IHYDROGEN MONITORING SYSTEM ] I
N - il
| REV. | DATE BY DCS kM. | IPROD. ¢
iy Y
'
i FER : MATERTIAL CERTIFICATE
i R[ SYSTEM COUIPMENT DESCRIPIION REQUIRLED: Bt
Dod‘.': ASTH-AIS1, GR,.J16
13 1 Comsip, Inc. indl. no. 11729 (R.), Differential pressure regulator and Fixed |Diaphragm: gp, 301SS
orifice. Regulator set at™3 psig, 1" NPT. (Comsip, Inc. modifies a
Conoflow mdl. no. H21XT-XXXK for this service). Tixed Orifice flow; F.O. Assembly: GR.J16S5S
| 180 _cc/min_at 3 _psid
T ! ‘ Body: ASTM-A3S1, GR.s16
14 | 2 Conoflow, mdl. no. H21XT-XDXK/SSN, Differcntial Pressure Regulator.
Set at 3 psig., 1" NPT. Diaphragm: Neoprene rubbe
' ‘l‘ubing: ASTM-A213, GR. 316
15a | 1 Delphi Instruments, mdl. no. D5 llydrogen analyzer, (Thermal conductivity
type) . Consisting of the analyzer cell (15A) and analyzer indicating Cell Block: ASTM-A479, GR
15b rransmitter (15b). Dual range; 0-10% and 0-20% including calibration AMP Board: I.R.T. certs
potentiometers, 0-1VDC output. (with additional AGM module)
16 25 | General Electric, mdl. no. ET-16, Indicating lamps. 17 with red lens and
8 with amber lens. 115VAC, GOliz. :
17 8 General Electric, mdl. no.'s CR2949-UR203F (2), CR2940-UB203D (1), CR2940-UD
203G (1), CR2940-WA202C (4). 115VAC, 60 Wz. with 10 AMP continuous
rating. ;
1N 10 taneral Electrie, mdl. no. ED25-A12WC, Terminal Dlock. GOOV, 30AMP




() ; Gt ' . PAGE JF @
¢ DWG. NO., 0545 .
FOR
., K=III {O51-10CA ’
"1 IZDROGEN MONITORING SYSTEM ' IR
' REV. | DATE | GY DCS_|LHa, | I'eoD. Jo
QTY.
CH PR HATERIAL CERTIFICATE
IBERISYSTEM EGUIPHMENT DESCRIPTION REQUIRED:
19 1 General Zlectric, mdl. no. CR206D102, magnctic motor starter. 460VAC,
60ilz., 3¢, 13AHP. continucus rating, Slip. (maximum).
20 1 Gene! izic, mdl. no. CR2810A14AJ, Relay. 600V, 60liz., 10AMP.
Crntamelds rating,
Bellows and Plug: GR.316S
21 2 lioke, mdl. no. SS-4212F4Y, Bellows seal valve. Body: ASTM-A276. GR.316
22 1 1.T.C. - Gould, mél. no. P1515 and PL-2S, Breaker and breaker box,
respectively. 15 AMP rating.
Dourdon Tube and Stcm:
23 1 Marshalltown, mdl. no. 52B, Corpound pressure indicator. Range; 30 In. Hg GR.316SS
to GOpsig.
Cnd DBlocks and Fittings:
21 1 idtheson, mdl. no. FM-=1050-V1, Flowmcter. Inlet mounted high performance GR.J16SS

value, size no. 1 glass tube, Float; no. 1 glass, Range; 0-60 ccm (ait)(
direct reading tube, 1" tube compression fittings, (Reagent gas)

Secals: Viton




0b400
"N

K=IT1I DPOST-T.OCA

SYSTEM

o |

HYDROGEN MONI'TORING

[ REV. | DATE

e T )
U | U‘.’_.‘i\

_ EOQUIPHMENT
Flowmeter. Drilled and tapped end blocks
0-270 cem (air), direct reading
(cell flow).

FM-1050-V1,
plug, tube,
tube, 1" tube compression fittings.

Matheson, mdl. no.

no. 2 glass Ranqe;

size

1 MATERIAL CERTIFICATE

L.Ellﬁil@)l)i._
zfd Blocks, Float and

"ittings: GR.J16SS
witl

Viton

Bedls:
l»\locl:s ' l:lp.wl m

lznd ks

Flowmeter. Inlet mounted utility valve,
0-270 cem (air), direct reading tube,

no. FM-1050-V1,
glass tube, Range;

mdl.
no. 2.
}" tube compression fittings.(calibration gas).

Matheson,

size

FM-1050-1V, Drilled and tapped end block with
plug, size. no. B glass 5-50 SCFii (air), dirdct reading

tube, 1" tube compression fittings, (DBypass flow).

Matheson, mdl. no. Flowmeter.

tube, Range;

‘fttings: GR.3I16SS

beals_:_ Viton

T

'nd Blocks, l‘-lu-'_|:1;‘

‘rttings: GR.J316SS

seals: Viton

55-4CA-3, Check valve. Adjustable range; 3 to 50 psig.
modifies this check valve for this service).

mdl.
(Comsip,

no.

Inc.

Nupro,

Body and Componecnls: AL

AA79, GR.316 .

.’ i R!'nf]: Viton

no.'s KRC-11AG and KRP-14AG, (5) DPDT and (1)

115VAC, and SAMP. rating.:

Potter and Brumficld, mdl.
3rpT relays, respectively.

Static
decrecasing,

"0" Ring, mdl. no.4N3-K5-MX-C1A Pressure switch. Set at 20 psig

: " Nl"l‘ o

Pressure Par At_,._()x ..7;'!71‘17.1'171"_
and Fittings: GR. 31655

MQ‘)} viton
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UKEIA, SOUTH CARCLIKA 2218
Re. YIRCIL C. SUKMER WUCLEAR STATION
UKIT N0, )
CAl NO, d4s1-00 FILE _18 PIR=C_
SURJ: ACCEPTED VENDOR IZEE QUAL.
or SZISMIC REZPT.
Dear Mr. Price: g

FOR THE PURPOSES IKDICATED:

ATTACHED PLEASE FIND THE ITEMS LISTED BELOY

MARKED BY CAl

APPROVED BY GAl

APPROVED AS CCRRECTED 8Y Cal
XX ACCEPTED SEISMIC REPT. for ZRS
XX ACCZPTED IZEE QUAL. for PRS
XX

FOR INFORMATION
FOR CCRMENTS
FOR APPROVYAL
FOR CISTRISUTICN
PRELIKINARY

-~

ITEN DESCRIPTICN (TITLE, NUKSER CR SUSJECT)  P.0.# Q26584
202584
1ZEE TICATION REPORT/ VENDOR SEISMIC REPORT, ACCEPTIED

A T=NDOR " r P DAT T
aw & YLAJUUN s R -

ENGINEEIRING ON  June 9, 1981
Hydroge alyze ' (~1IV
cgtn,f:&j‘fl'\dr K-IV Remote Control Panel
92-3875-0 92-3874-0 92-3871-0
1035-2 1035-5 REV. 1

o~
¥ i\ \.?




ATTACHMENT IT :

Reactor Building Cooling Unit, Damper Actuators
QUESTION:

Provide clarification of natural frequencies on SQRT forms, the SQRT
forms indicate that the frequencies in three principal directions are
17 Hz in S/S and F/B, and 42 Hz in vertical direction. The results
presented in the test reports did not correspond to any of these
values.

RESPONSE :

The above frequencies were supplied in error and are not correct.
Attached is a revised and corrected SQRT form for the damper actuators
with the corrected frequencies.

Main Steam Isolation Valve

QUESTION:

Provide the reason for not superimposing the effects of both the

sonic flow and pipe load conditions. The reports provided do not
address the sonic flow test performance.

RESPONSE :

This item is still in review, a final response is expected to be
completed by 9/11/81.
480 Volt Unit Sub-stations

No open items.

Accumulator Tank

Mo open item,

Diesel Generator and Associated Equipment
a. Exhaust Silencer
QUESTIONS
1. To clarify whether the direction of loading considered in

frequency calculation hy Raleigh method coincides that of the
first-mode shape of the equipment response.



Assess the discrepancy in frequency calculation using a
one-degree-of-freedon system as reported against a combined
three-degree system.

Provide justification that the equipment is still qualified,
with due consideration of items 1 and 2, if the equipment
natural frequency is proved to have been overestimated.

RESPONSES:

1.

The first significant mode shape for seismic analyses
approximates the displaced shape due to gravitational loading
in the direction of interest. The use of finite elements
provides this displaced shape and includes additional
secondary displacement due to ovalling and discontinuities.

The shell is uncoupled in the three directions of interest.
This means that a vertically applied gravitational load does
not cause significant axial or Internal displacements.
Therefore, the use of independent frequency calculation for
the three directions is appropriate.

A 10%2 margin is provided for the frequency calculations to
account for over and under estimation effects. A 15% maring
is provided in the design response spectra for similar
purposes. These margins provide satisfactory conservatism
for uncertainties in approximations.

b. Exciter Cabinet

QUESTION:

In light

of the structural damage of the cabinet observed during the

test, provide Basler and/or Gilbert Associates (GAI) assurance that
any potential structural damages on the cabinet will not affect the
electrical function of the device.

RESPONSE :
Although

structural damage was observed during the test, the

equipment within the cabinet continued to function throughout the test

with one
potential

exception. This exception was the contacts with the
transformer drawout mechanism. After proper adjustment

these contacts performed satisfactorily for the remainder of the
test. As a result an inspection for proper adjustment of the contacts

has been

added to the inspection and maintenance program for the

equipment. This continued operation of the equipment throughout the
seismic test demonstrated that the structural damage that did occur
did not and will not affect the electrical function of the excitor.



In addition, none of the critical electrical components are mounted
directly to the cahinet, each assembly or component has its own base
which in turn is mounted to the main cabinet. Therefore, structural
damage to the cabinet cannot directly affect any of the electrical
components.,

c. Neutral Grounding Resistor

QUESTIONS:

1.

Provide justification that the separate sine wave tests
conducted satisfy the multidimensional excitation
requirements.

Assess the effect of the smaller clearance of thé installed
resistor as compared to the larger clearance of the test
items.

Assess the effect of dimensional differences in the dynamic
response of the installed resistor in the light of the
required response spectra.

RESPONSES:

'

The use of separate sine wave tests is acceptable for

several reasons. The required response spectrum as a
significant response at one predominant frequency in each
axis with a somewhat lower response at a second and distinct
frequency. Therefore, the input to the resistor in the event
of an earthquake will be essentially at two discrete
frequencies at each access.

In addition, the acceptance criteria is limited to the
maintainence of structural integrity since there are no
moving parts or other complex functions to the resistor.
Also the long dwell at each frequency produced a more severe
response than would be expected from a multi-directional
random motion input.

The tests data indicates that the maximum responses of the
resistors for side-to-side and front-to-back motion
respectively were 4g at 5 Hz and 6.5g at 6Hz. These
responses are both equivalent to a 4 inch displacement.
Since this displacement is significantly less than the
available 10 inch clearance between the resistor and its
enclosure no interference or other degradation is
anticipated.

On page one of the report GE states that their experience
with several tests of similar resistors has produced similar
results. Therefore, we would not expect the dimensional



differences to have a significant effect on a dynamic response
of the installed resistor. :

Electrical Containment Penetration

QUESTIONS:

a. Provide GAI letter CGGS-14262, December 20, 1977

b. Provide GAI evaluation of D. G. 0'Brien reply document.

¢. Provide clarification of D. G. 0'Brien reply 3.0

RESPONSES:
a. A copy of the requested letter is provided as Attachment A.

b. A copy of the GAI evaluation of the D. G. 0'Brien reply is
provided as Attachment B.

¢. Aclarification of D. G. 0'Brien's paragraph 3.0 of their letter
of 2/17/78 can be found in paragraph 3, of GAI letter of 4/27/78
(Attachment B) in D. G. O'Brien letter of 7/6/78 which is provided
as Attachment C.
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Qualification Surmmary of Ecuipment
Virgil C. Summer Nuclear _
Plant Name: | srarion Upit 1 Type:
1. Utility: scEsc PWR__ X%
2. NSSS: Westinghouse 3. A/E: car BWR
II. Component Name Reactor Building Cooling Unit Damper Actuators
1. Scope: [ ] NSSS. -~ [%] Bop
2. Model Number: NT 312B-SR4-12 : Quantity: 4
3. VYendor: Bettis
4. 1If the component {s a cabinet or panel, name and_ﬁode1 No. of the
devices included: y/a
5. Physical Description a. Appearance Pneumatic Actuator
b. Dimensions_ 7.2 in long x 15 in max. diameter
C. Weight 393 1b
6. Location: Building: Reactor building
Elevation: 543 Ft
7. Field Mounting Conditions [ ] Bolt (No. 4 , Size 3/4")
d [ ] Weld (Length ) '
L]
8. Natural Frequéncies in Each Direction (Side/Side, Front/Back, Yertical
(X) (Y) ' (2)
S/S: 24, 63.5 Hz F/B: 99 Hz ¥: 37.5, 41.5 Es
9. a. Functional Description: Open and Close HEPA Filter Bypass Dampers
b. Is the equipment required for [ ] Hot Standby T 1 Cold Shutdow:
[ J Both
Post Accident
10. Pertinent Reference Design Specifications:

SP-534-044461-000, SP-702-4461-00
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111. 1s Eouipment Avajlable for Insoection in the Plant: f)d Yes T 1 Ne

IV. Eouipment Qualification Method: Test: X

Analysis:

Combination of Test and Analysis:

Test and/or Analysis by Southwest Research Institute °
{name of Company or Laboratory & Report NEﬂ
Report No. 02-4854-RPT-1

- Y. Yibration Input:

1. Loads considered:1.[x]JSeismic only 2.[ JHydrodynamic only 3.[ JExplesive only

2. Required Response Spectra (attach the graphs):

4.0 1 other (Specify) 5.[ ] Combination of
6. Method of combining RRS: [x] Absolute Sum [ J SRSS [ ]

(other, specify)

Je Reduired Acceleration in Each Direction:

S/S = .525 g 7PA (SSE) F/B = .525 g ZPA (SSE) Y ='.400 g ZPA (SSE)

YI. If Qualification by Test, then Complete:

[X] random
1. [ ] Single Frequency [x] Multi-Frequency: [ ] sine beat
2. [ 1single Axis - [5] Multi-Axis A
3. No. of Qualification Tests: OBE 5 SSE 1 Other
' (specify)
4. Freguency Range: .5 Hz to 35 Hz
§. TRS enveloping RRS using Multi-Frequency Test [X] Yes (Plot TﬁS on RRS graphs
6. Iﬁput g-level Test at S/S = 7 g's ZPA [F}BN: 7 g's ZPA Y =g;§_%;
7. Laboratory Mounting: Representative of plant installation ’
1. [ JBolt(No.  , Size ) [ 1weld(Length ) []
8. Functional operability verified: [x] Yes [ ]I No [ ] Not Applicable
9. Test Re§ﬁ1t§“ihE163in§ modifications made: Test demonstrated structural
integrity and functional operability.
10. Other tests performed (such as fragility test, including results):

) g 6
Plant induced vibration - 10 cvecles at .75 ¢
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A TACHMENT /4

’(1 Gilbert/Commonwealth engineers and consultants
GILEERT ASSOCIATES, INC., P. 0. Box 1438, Reading, PA 18803/Tel 215 77$é5(nlcable Gilasoc/Telex B38-431

December 20, 1977

CGGS-14262

D. G. O'Brien, Inc.
S00 Cochituate Road
Framingham, MA 01701

Attention: Mr. H. P, Hilberg

Re: V. C. Summer Station
Electrical Penetrations, Seismic Qualification
D. G. O'Brien Report, Appendix K
of ER-252, dated 11/8/77

File: 18.10249
Gentlemen:

The attached memorandum (same subject) summarizes our comments to your
seismic qualification report referenced above.

Your timely resubmittal of this report will be appreciated. ,
Attachment: GAIL Memo from D. K. Kelly to D. K. McIntire dated 12/14/77.

Very truly yours,

D. K. McIntire
Electrical Engineer

s
e i
E. Wielkopolski7H. E. Yocom, Jr.

Project Manager
DFM:EW:HEY :mhm

ce: T. A. Schlegel
H. T. Babdb
NPCF/Babb
0. ®. Diacn, Jr.
E. H. Crews, Jr.
D. A. Nauman
V. C. Summer
C. M. Reynolds
C. A. Price
A. W. Grammes

2% Lancasier Avenue Reaging PR/ Morganiown Road Creen Hilig, Reading PA 218 77% 2600
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December 14, 1977

D. K. McIntire

D. K. Kelly

V. C. Summer Nuclear Stition
Electrical Penetrations, Seismic Qualification
D. G. O'Brien Co. Report, Appendix K of ER-252, Dated 11/8/77

reviewed this report with the help of Te-Hung Chen and in my opinion,
ptable qualification can be achieved based on the data in this report.
, the report as it stands does not adequately demonstrate the seismic
cation of the electrical penetrations for V. C. Summer Nuclear Station.

ific technical comments are as follows:

The report apparently covers low voltage power, control, and instrument
penetrations. Other data is needed for the qualification of the medium
voltage penetrations for reactor coolant pump power.

From the report, it is not clear that the test penetration and test
fixture were representative of the V. C. Summer Nuclear Stationm
penetrations and their installed configuration. The final report
should include drawinges of the test unit and test fixture and of the
penetrations for the V. C. Summer Nuclear Station including the
containment nozzles and field cables. The report should specifically
address the coomparability of the test penetration to the V. C. Summer
penetratioas and discuss any differences between the two. In
particular, the photographs suggest that the V. C. Summer Statiom
nozzle projection was not modeled by the test fixture.

The photographs indicate that a very limited number of field cables
were simulated. These cables were also taken out of the top of the
penetration. A final qualification report should include calculations
to justify the integrity of the junction boxes with a cable quantity
representative of the worst case ocn V. C. Summer Station with these
cables exiting from the bottom of the box.

The calculational method for developing a required power density spectrum
from a required response spectrum appears to be valid, however, I know of
no published literature or textbook material to support this procedure
(or provide an alternate procedure). I understand that to date the NRC
has not reviewed any equipment qualification based on the power density
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spectrum and has no expertise in this area of qualification. Therefore,
SCESGC Co. should be cautioned that the licenseability of this qualification
cannot be predicted. I do not recommend preceeding with any requalification
at this time on the basis that qualification using a power density spectrum
appears to be valid and requalification in the future, if required by the
NRC, would not be more difficult or costly than requalification at this
tize. :

S. The report did not include calculations of the required power demsity
spectrum for V. C. Summer Nuclear Station or compare the required
power density spectrum to the test power density spectrum. This calculation
and comparison must be included in the final report to provide qualification
for V. C. Summer Nuclear Station.

6. The purpose of the material on shock spectrum plots is unclear. Also,
the method of calculation is not given and the results are so poorly
labeled that I am not able to intarpret them. Therefore, this section
does not contribute to the qualification and should be either upgraded
to meet the requirements of SP-702 for clarity or should be deleted.

7. The comparison made on the last two sheets on the report is so brief
that it is meaningless. As these comparisons stand, they do not
support the stated conclusioms.

My, specific editorial comments are as follows:

1. The report does not centain a table of contents or {ntroduction to
coordinate the various sections of the report. The final report should
include both a table of contents and short introduction.

2. The labels and scales on the various graphs and plots in the report are
mostly illeligible. These graphs and plots in the final report should
be completely legible.

3. The picture quality in the report is good and the final report should
include the same quality of photo reproduction.

4., The final report should clearly state that it applies to the V. C. Summer
Nuclear Statiom and list the appropriate contract and order numbers.

PF (et

D. K. Kelly
DKX:oha

ce: T. M. McMahon
E. Wielkopolski/R. E. Yocom, Jr.
T. A. Schlegel
R. P. Cronk
T. H. Chen
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April 27 ’ 1978

D. G. 0'Brien, Inec.
One Chase Park
Seabrook, New Hampshire 03874

Attention: Mr. H. P. Hilberg G
‘ a Elec!t c as Ccmp‘ny
Re: South carOI:nNucles: Station - Unit 1}

Gentlemen: ¢
yestions 1S ‘appreciated and
Your letter of February 17, 1978 answering ?u:cgacd in our letter of December 20,
appears to generally resolve the concerns axy
1977.
‘ llowin
va the fo g comments which
As a result of our review of your lettel ::nol report:
should be considered when you prepare the 144
at the qualification of the
1. Enclosure 3 and your conclusions 1°d1ca:c;:: by comparison of the test
penetration design is now being demonﬂﬂzz ectra. This is acceptable to
response spectra to the required respon able then comparison of power
us and we believe it is more readily 11°°ngis approach, the final report
spectral density spectra.- Howevef'hwizzm;uccr program or computing devices
needs to contain a description of the = the test power spectral
used to obtain the test risponse opeetEs i:: of converting the required
density spectra. Conversely, the di'cu‘:crnl density spectra in the
response spectra to a required power SP¢
original report is no longer germaneé:
nd protocype penetration i{s a suitable
g :ccn gowever, this description of the
v .

2. The description of the test fix
4 be included in the final report.

substitute for drawings of these de -
fixture and prototype penetration sho

o favan 1WA Beszog PR 28 TS0

ot b7
25 Lancaster Avesve, Reaging PA / Morgamn” poa Lisoet, hire 107 WY 2 @nr
L oy boa

160 01,
208 East Washigion Arenue Jackson, M1 5V e
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SUBIRT ASEICSTIE ML F O b WG Resteg PA B53 P. G. O'Brien, Inc.

Atteantion: Mr. H. T. Hilberg
April 27, 1978
2

Junction box integrity is significant to the fumctional integrity of the
penetration. Failure of the box, particularly failure of the attachment

of the box to header plate, could put a severe loading on the field cables
wvhich, in turn, could cause failure of the cables or the cable connector
interface. Although D. G. O'Brien, Imc. Report ER-257 addresses the
structural capability of the penetration, it does not discuss the structural
adequacy of the junction box or the junction box to header plate interface.
Therefore, we are still concerned about the structural integrity of the
junction boxes loaded with field cable representative of the worst case for
V. C. Summer station.

1f£ D. G. O'Brien, Inc. prefers to identify the reports applicability to
V. C. Summer Station by the use of a cover letter, this is acceptable to
us. However, a transmittal form is not generally acceptable and'in some
previous cases, reports have been received without any cover letter or
transmittal letter of any sort.

1f you would like to discuss any of these comments, please feel free to call.

cc

Very truly yours,

D. K. McIntire
Electrical Engineer

DKM: hge Cf£7‘/ ' ¢
: 0. W. Dixom, Jr. (2) E..Wielkopo%skilﬁ. E. Yocom

E. T. Babb Project Manager
E. H. Crews, Jr.

T. C. Nichols, Jr.
V. C. Summer
R. P. Cronk
D. K. Kelly



;:1Yﬁ

’
Wi
-

A TTACHMEMT

0 0 0 8rien./nc.

N-1308-6%2005
South Coroline Elec. & Geas Co.

Virgil C. Summer Stotion
July 6, 1978]guy 7 P.0. No. SN-10249-SR

Gilbert Associates, Inc.

P.0. Box 1498

Reading, PA 19603

E.Wielkopolski/H.E. Yocom
Project Manager

Attn:

Gentlemen:

The enclosures with this letter should clerify your items 1 and

3 in your letter of April 27, 1978. Enclosure 1 covers the method
of calculotion used to convert power spectrol density test 1nform~
ction to the more easily understood,acceleration vs frequency
seismic curves. Enclosure 2 is Appendxx H tocken from the stress

report, DGO, Inc. ER-2570 . é\! %

£. WIELKOPOLSK]

Thank you for your potience in this maotter.
[r‘_‘LE‘ 1. 1004R
NAME
Yours very truly, ' AIBY
N
D.G. BRI » : BRAZDICK
’ £ 8 NODLAND
‘ HETTINGER
' » CRONK
: "PAOLINI
.R. Hilberg . COLDSTEIN |
Manager, umouawe
Ener C ts . 5“"'“’9"
gy Components Schoch
HPH:cfr o
FOSTER
cc: *C.A. Price, SCE & G DISPOSITION
D.A. Nouman, SCE &y%"aw/é-d ACTION:
*D.K. McIntire, GAI RECEIVED ol s
P.C. Doringer, DGO ACTION PARTY RETURM
R.B. Henderson, DGO JUL 10]978 _SIGNEL ORG. 7O PM

- — . S ——-———— . —— S ¥
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T TLE ENCLOSURE 1

1.1

1.2

2.1

1.0 INTRODUCTION

The ossignment for this computction conéérned the
random vibrotion seismic exposure deta plots in AETC
Report 11180. These data plots were presented in o
form which wos difficult to compare with the specifi-
cation requirements. AThe cssignment required tha. this
existing dato be transloted: |
From - Power Spectral Density, gz/Hz vs frequency
To = Accelerction Level, g vs fregquency
Two resources were necessory for this computation:
1.2.17 A record of the severel Random Vibretion Test
15 Spectra which were used during the 11180 testing.
This record wo§ éVoilbble at-.AETC * stored
on magnetic tope. ‘

7
The computer wos clso oveiloble at AETC

1.2.2 A speciclized computer, Time Dota ‘Model TDV-20.

. ond provided the feotures and copcbilities

indicoted below.

2.0 COMPUTER SET-UP

The computer contoined o lorge number of second-order
resonant circuits. Adjustments were'provided so that
ecch resonant circuit cpﬁld be charocterized by:
1) o velue for its resonant frequency, and
2) a value for its demping ratio or Q.
The number of resonont circuits and their individuel
frequencies were chosen so that:
1) The sepcrotion between odjocent frequencies was
1/3 octave, ond
2) - The pottern of resonent circuits spcnned the
entire frequency ronge of interest, ie, 1 through

100 Hertz.
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D. G. O'BRIEN, INC. _ REPORT-NO.

- o)  SHEET___2 OF

3.0

2.2

It must be emphasized thot this pct{ern of resonent
circuits hos no correlotion with the test specimen,

hos no correlation with the test setup, ond has no
correlation with ony physicel hordwore. It is simply
port of o tool which translotes the rondom vibretion doto
toiocce;eration vs frequency disploy which con be readily

compored with seismic specificotion curves.

COMPUTATION

3.1

3.2

303.

3.4

The computer was prograommed so thot these second-order
resonant circuits could be vtilized individually, ie,

one at o time end .in sequence. During the utilizoiion,

the resonaent circuit received an input ond delivered

on output.
The input to o resonant circuit wos the rondom vibrotion
test data from the magnetic tape. This input was
sustained for @ controlled time duration of 30 seconds
(thot is, for o computing time which corresponded to.
30 seconds of test exp;sure).
The'output from o resonant circuit conteins information
from the rondom vibrgotion test decta: ; but the infor-
mation has been filtered becouse this individual, re-
sonant circuit hos charocteristic values for resonant
frequency and for Q.
The computer is oble to interpret this output in either
of two formats:

o) Power Spectrol Density, 92/Hertz, or

b) Acceleration level, g
The ccceleration level interpretotion waos used for this

computotion.
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3.5

3.6

3.8

3.7

The interpreted output is stored in o two-dimensionel
memory -- in our cose os Acceleraotion Level vs Frequency.
The frequency increment was 0.25 Hertz. It will be
ecsier to visualize this computation procéss if we say
there ore severol memories and ossign one memory to

eaoch individucl second-order ..esonont circuit. '

This process is repeaoted for each resonant circuit.

"Eoch resonant circuit receives its 30 second.dose of

rondom vibrotion. Eoch memory receives interum-tronsloted
informotion, Accelerction Level vs Frequency.

After these several interum-tronslctions ore completed,
the severol memories cre combined. The .Acceleration

Level sigﬁols are odded.

This combined signol is plotted ond disployed cs the

computaotion result. _ A '




19 FREOUEHCY

TEST ID:

HZ.: 46.60

LEVEL GSOR/ZHZ. : ﬁﬁd“@@
ALERM LIMITS +0B.~DE:3.006,-3.

BB3 -

AEORT LIMITS +0B,-0E:€.990,-6.099

ARONT -70- BACK

4 Sp— e e ]
S o T — LoLCHA

1 D.G.CBRIEM RAHDOM DATA
2 HEWDING: CHAHGE TO SHOCK SPECTRUM
11 FINAL SLOPE, DB/OCT: -24.60
2 EBRAMOMIOTH: S0.60
4 RESOLUTION 100/200.-400/500,/560: 2OMMIS=1.579
FRECUEMDY INCREMENT, HZ=.2509
2 ALARM/ABORT RAMGE :
FEFEREMCE SPECTRUM: . LOW, HIGH FREG: 1.606,40. 00
S IMITIAL SLOPE. DB~OCT: 24.40 LIMES TO TRIGGER ALARM: 3
ALARM LIMITS +0B,-0B:2.006,-3.080 - LINES TO TRIGGER AECRT: 6
HEORT LIMITS +0E,-DE:£€.0680,-£.600 13 LOM LEVEL, -0B: -16.00
14 LEVEL INCREMEMT, DB: 2.G99
& FREGUENCY  HZ.: 1.600 15 START-UP TIME SEC: 20.060
" LEVEL G3QR-HZ.: 02000 16 SHUT-DOWH TIME SEC: €8.41
ALARM LIMITS +0B,~DE:3.000,-3.080 17 TEST TIME HRS, MIM, SEC: 0,1.8
ABORT LIMITS +0B,-0E: F .089,-6.900 12 AUTOMATIC INCREASE, 1=YES O=HO: 0
19 CONTROL CHAMMELS: 1
7 FREGLUEMCY  HZ.: 6.800 28 AUAILIARY CHAMHEL: 9
LEUEL GSOR-HZ.: 2000 21 ACCEL SEMS MU/G:
ALARM LIMITS +DB,-08:3.680,-3.600 CH 1: 1600
HEORT LIMITS +DB,-0B:6.000,-6.000 22 DRIVE CLIFPING 1=YES, G=HO: B
. 23 ALARM LEVEL GRMS: 2.0A0
& FREDWJEHCY ©  HZ2.: 10.60 ABORT LEVEL GRMS: 2.500
LEVEL G2S0FE/HZ.: 200608 24 LOOP-CHECK MAX DRIVECVOLTS): . 20030
ALARM LIMITS +0B,-0B:3.0008,~32 . 066 R 1
AEORT LIMITS +DB,-0E:6.660, 6. 600 - ~
CORRECTIOHS 1=YES, 0=NO:
% FREOUENCY  HZ.: 36.60
LEVEL "GEOR/HZ.: 62000
ALARA LIMITS +DB,-0B:3.600,-3.600 .
GECRT LIMITS +0B,-DE:6.060, -6 . 009
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DOF= |- 7 3
e | R B
CONTROL "\Qw -
GE/HZ[ b
LOG v
GRMS= |= z
|.595 - .
A, 1,04 _:-: ' £

.Baal : ) et gl 1 L1
25 HZ LOG. S0

D.G.DBRIEN RANDOM DATH foteoir TH Ak

CHANGE TO SHOCK SPECTRUM SRON T = 70 - 8ac ke

I - TEST 2
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V" s L



JIP

1T

-
- —
§-———

§ —

2

-

—_

| ‘9!

“

(REEE=

{

poes A by s B

=SSN

>

il
¢

IH

s Kol R sl n ot o

o

T

]

—
——

1

.

.1.'1-'1‘
=

-1

- —

——

ot

FEES

—— -

=41

24Ty
——

b o |
i

i1

4
i

.

1!
1

[FEE FEAERE

SRR Re Y I
H i 48

-
-

g

1
3

Pl 12300 ai

i}

Hergibiglemliaie

"-Loi!

beregay

-h

il

g
thaty

i

k:

e

- —

=il

-

$hiii

=

———————— .
L mmpmy 7Y

Hijisign

4

B

bt et ad

i B

ot
:.!a..o.':? i

o)
e

T R T Py

——— s e

e —— T

< i

[
5|
|
|
11

—

—iZ

o e

RRE Y prevepmm |

3 ——

S e —————— =

P R ey [ —————

v g
N EE s !
e H

o3z -

s e

: Hiebr

T b E R T

=1

4 -

v |

-m'l o

thdd

1»4»-4

-

SEA)

AR

Tl

-

P

ety
p{-—u

IR
T

+
il

e

Tt
i

T
T

r

4 - .
=
i)

i
Tl

3

_a.ﬁu
i

-

3

it
-t

-
-t

S

e e
sl §a 4
4

i
=
ik

o

&l

1

1+

7
—

Bl

-

—

i

pjritiee

S i pem | v—
‘?
i

'

o beasthe

i}

T = =y

v—-.——‘-*: i) .—,—.l

[OST] SRR PETED parent byt
et e

e oy

s

b faded
9

=

e S i ————

-44]»« b

S

;1.‘_1“‘ ."‘:‘...1
TR
i
¥

PSS REFTaNE MRS pot
-t

‘-

HE
l

-y
i

1T

T b
Hirhimtd

B e o e — S ————————

————
. b bt s

{

oy | Pt s et 2o} | B

7

o 1944
I

b

-

ey | -y

g

1
1

S W vy vy aten)

|

i3l l bazsh i der

e

11
.

-7
L33

e et

Jil -

Aanatbas e e L

Thaes b4 pmda el

ey
-

o+

—
——

Jooeye

Ly
LT}

R

s o o e

At

Pl e 44

Ltttett bense

RUTI BN

J

|

1 !
TI811 1

i
134

ML Al

i

bas:

ol

iy

e T

u-n-g:~

e & EY

3 wg

TI7pUO:

T:c

e~
bomame 2o vt s



coco D. G. D'BRIEN, INC.

AS REPOAT NO.
L7 . ‘ SHEET __H1 . of
nmite: CALCULATION REPORT
C‘Mﬁo:l—vf Lﬂ[ 14‘4‘ %— C‘;—‘-jm c»/- q/ta._./‘/ Localzs > 4,-.\3
évé;sz C:J4 zf ZZ; /!2 -Mwﬂ( 6?2/‘:

LBy

Qﬁamyfbcux¢f “P  Aricasr szfh ZZL _42‘4/&/‘ -
Gee/ calles

f7a£%m&~f.
7’ 2ol Vs P ,ﬂﬂ. wScrame 7o om _B‘..,,
ald” 2,7 A an S e Sk al"™ - Sefock
/iZulJ 226«/Q/§¢’ AiaL ana. Aﬂrﬁﬁ&:/‘d’ 22 v Zzb
,C'avv”‘&‘f 6/17% ;2““/4/:;'-\ iy /4/0/0 e /,
T Gas

L3 annston 7/{”/:4(«4.:.: <r /"4 Lnalar.
;22 ;%wajﬂ B o /7%wa”’

.f%:j .chébux: < 2 leches.
CLM/‘ -2fLéLuuﬂcy I/Cﬂjb;ﬂJ' dﬂ!a:uuuo’ _ ;2L t%w¢44
kv cleam /m ﬂi_ el s ard

20 %o &.SM ans
gfh, = L, — %,
£ = L, — 3L i el e,
(%nTen -

%G/ta.\/d-jj ocafeons Arlrasiinaal _inm ﬁ /4-/..#&4(

ang/ Hontyonsal © dinee/ iem /,_ A narration.
Clwdtn L ime aro v Jnmaxaf B »
Aopx
2 w | £ 4] s
ﬂ,’,’ Cnllocd Zés R . o
Mﬁ Awi;;;ﬂﬁ;ﬁﬁﬂV /fh . P 4 ‘ﬁAi o
T -
- cf.‘—c"v Bo x>
2 | e ) s33 | 4 | 2 | o
%, Ap« brnal Calries 3 3
G 32 in @ Jb.565 A!/// A4 Bzl 7Z| 5
42 AEUKZan-/' A:LJAGJ' i . 3
- 5 S @ 16565 ,zg//tj B3 2“/4 22z | 42

£.s 4,4/ /ccc/ldaﬁm LeveSs

s SZ iR oy s

/ﬂa—s—s //.M\dv'ar A-

é/m /Aﬂz ﬂ-/t;/a/l B/ oo s d’rmcf‘;m,

a = _B8.43 (4
hom ZHe ventical olireeriom, v = #£.37 (g)
g Ra SSorad on sty Fomsite oieeS i m = B.43 )

277 _couiese m.w h‘

AY 18 1978

Date

| Calculated By

Checked By

10./28 Farm Z2FE17 A Daw N



©C.0) b.c ~BrIEN, INC. “ REPORT NO,

SHEE H2 OF

TiTLE CALCULATION REPORT

CONEICURATION : 2., 2a , 24 SomeTTin Bow wiry
indernval 2 cxlinmal Ladble ey o £y 2w, AhGrs/ coce
(ar Selecteas <o Apoowctie A) 4. T 12 ok A/a};/z.s-

s s trl mndt Dans lf/b//O‘ Alctllonalioms Aelintmcno’ J0
7Za. Sme 7T o Box /’%yme;J Sz

S lnce 722 C/M /?":‘,] <5 sadxu&.% .rfrf/m
Iaw e /OAFZAM :/ slas, At Ay ko~ :

VibraZrom srrcola P { A/¢ 7:,.‘, ”F/'ya[" 44,'-1.43“
—

L3 4 3!
\ *.‘_222.“ ‘-/”NCrIOV ng
3 Tor VI W
| | " , , )
X Apral Fibpatom
| Vi axet
_}_..-__.65 __——l— -— @ Scrockx L aleral /[34 7o

‘""‘-H-T—— — 3 Ocroek -
* : \1-4-

+ ¢ ! — I-‘-IZ-—-I
Morron) \&\f———*a_ =+ g8 43 (7)
g

= X 8.43 ()
Arorior . .
( T/\(+v—/)=+ 3.77 ()
—1 Yok o /1/A/<7/an/ LEox
= Ceoc
= 2ot sibE View
—_— ‘ et
< " oa T TOMIN D wiig A
L\f(—v—ol)=—577 é/
Aloryon”

- N = S
, (77 cueese wan IAY 3 1070
Calculated By Date

Checked By ~_ Date




O0C) b.c.oozien, inc. ' REPORT NO,
. <L - : .. SHEET__H3 . of
TiTLe CALCULATION REPORT |

STUD PRTTERN ' /2 S'ceocic
/.,, orovnting e S
. . <o
/2 doreA lrme /oo Lles. . 7’5 .

22 SLods 2?- -t UMNC-24 x /

,Igut}/d&‘?/ t‘r a /~3“,'/£ o B.C.
A/.sz&( vitee! Re /oﬁynnﬁ::

I'—'Ix"IJ < L

Stromnes” arka ’”Za"“"‘j- Skl
4&;—-\ d/'d.—\d"b) /
bq'fug /p’
A oy 72;( .J'ch'rka-/ aalL 4f ﬁ
Lo A  Lvasmsd en e " aimal

D & X ’7'_ " 4

%! / Jo 715 &.399 2. 24> ///
5 3 z #4685 | #4285 | =, 945 3.3
d N - &.399 /.77/5 “ <o, 950 S/7

\»

g ]

™ ! £) o

2. 263, 34 & *

(;) =(’;{’)=Z(x7 ."(E{x)' 2-[]2) ¢ 263%.34 .:.\"‘

f;;nq Sawdbos X HZSB /OM/‘I Tadél 2,8’ b A |
Lre 7 Verral area o0 /{A. q;(tﬂ clam 3 A= 00,0675 A:‘\.z

(J A = /&3 3<'/)ﬂ.aé73 = 17. B5H ¥
and //6 /m/mla/ area <x (’l/d) - /Zﬁﬂé73) s 2% 8/36 <

S Tbd  Sulten (‘affzu/a//‘;xx ComTant. o A(Axf .r»é/i

- 2

7T CRES E 1t AR ’"1)’.-’3%! 18 1978

Calculated By
Checked By Datec ; - an/7E - ~ A

SRS AN ETSNEINRNRSEN NN




D. G. 'SRIEN, INC. Ny aspon& NO.

: er__H4
1TLE CALCULATION REPORT Sheey OF

/2 Ocrack
< S PV

?
STwD PRTTLERA K37 -
!

I ' : |
TAs sheTeh shewrs D . “t_ ‘ M

/“4 ’P < vo Z‘ L inss :
/l‘/t The sevaenal
Sela cﬁm MWL&O‘J.LS .

Nearrr /JAG_ Sevanal "

Sownces ‘(JL” Ac_

I
: |
e .
clfecles fon _—1—_
- e %

2ack Prrol Line'.

/;;/r tac/j/ %JQ o RV L wie. #ees! %/o/’?ca/:/j’
- /.'r /é. .r./c/;f'wn-/ anga

/—/7 ary ona_ Sz . .

Z.
I'=~IZ=IB=I+'=I+G2.A)R |
where. (12 A) i T Bk of T slud arcas, omd
R—_‘

/
lo.62S  Lmekes ‘ﬂ114‘00e124f40~k /22 o SO Lrima,
Je /ﬁi /M:MA\ centeid, ‘

.2:3.'.,.'.-'.;-& /Z“ fj A;
(i) =), =3, =(3), = G)+r<

= 2463.34 + 12 (a.azs)z y

o 7720, <t

&z
Calculated By

Checked By

Cguaese r.;\;nﬁah;,’éY 23 1978




—_—

SHEET _H5 OF

REPORT no.

..

TE LT I Pk oy a.,..\.v‘\ i o ?.\w\ts‘&«w a4 i s o 3«\3\\1\&\ Blcioe-~ s i 7 s 52

C. 0'BRIEN, Inc.

-~ & -
e

LATION REPORT

D £

TITLE CALCU

g | Y/ F €% * ¥ r i S o B - sprres %J.-\.:So&«\ T \Q.aﬂ
2is | 26z | opz, 2672 | 2iépo | go 6/ e SZotown)y
822 o, | - ey g
| \ : | Loo'g | C7 *2)m :
26 & , . A M
: g5/ | - (57 > w)m
cos . , - W N
. LBE 62 st (s » v
- ooz P | B!
TS =M I ) -
N\vQ\. . . . | v. . ﬂw » >b M
29/ 2 (57 *A) m
B Sl G : “m o
£ m;\v T ﬁnw »w) m WJ
.\Nm . . wom éo
558/ [~ e sxvm |5
ILET A e e i v e S o o mMm . .Vu.mhw.
1oz | (T Om 7]&
e - T —— N | o ﬁhh .\VU\S - am .H
| | WSPES | | Cr>wm g
lc\.Nl\ll\’ ST ~ L S VRPN s oy . ﬁn.‘!.mb\(a R M . Mpn
. i L . EPBIM o v m
TIEEs = m g A
!”lﬂ"ﬂﬂ”ﬂ"ﬂ"i’ 4 ——— A\ .VI
ﬂ\vVV\” I(d;'V\hl SV\% \n‘&“\k“Nﬁ\ .YVQ\V:Q W\U&\U—Q .. hih!“&)\\\l V\ﬁ 2V 0
Ndfwt..ﬁ.\sw WAL SIS & AVIA .ot.\b\.s\x\\\ 6 W < o & 2/ RW“\GU.Q\\ HH\N\H. XL ML
VT x| TrF phislbeal DK & Lt P T U perdy s Y| 23
) ASsrvyy 2SPCq s | gemvy 4 PRE | by g =Y 5




N dat %cg? D. G N'BRIEN, INC.

RerORT NO.
SHEET _Hé OF
Tirte CALCULATION REPORT
['_' 3 -
D(’Q&’ %7/6‘ /aac;:a.-,..: * '
f%m;.«cg oSrore "lm L=Zex MOA‘«/MJ 57.‘4104'
| I2 _ imek Ahyy Lo
77
Occe/onalean .5../1/:; v = 1 m=o a=o
TR Sl \onr Veas
5 465-:)7;* ‘23¢~‘447 7cn"n“f 7&&4}1‘
_z? /3?/ B, /%ZLMM’;SZLi} ‘j”ng /4 in—Lh
S P
axy s rhess Lrcalian 12 & & vero e e
on er 7o a‘/_s'/;u:: l oclock ShAean .
dZrp 2ond W =/334
I Wy = w() /33
W (o x 4) / 594
'ﬂdl&‘1£300 «2 w = 4Z?521 ’ .
4 W (v xd) 517
W (v «s) 220,
. oy A an 2. W= 23 L
2 .3 ./ W v 3 .
22| #2 w(v,./,)v /588 -
w/ (v » .S) .34/86
— Vel IDsas :
12?16/ A%Ac”;ﬁJ\ <¥/4h94 260, 2 706.
ﬁ eremce. ;2""‘”""‘ ;
me'/472uwf:;7 ”qwﬁa. /504444 Jﬂﬂ£Z>
Y~ .
|
EPPT crRLe -. id 18 1378
Calculated By i St I’):x't"c 18137
Choevkhed Iy Date

VBISE

MY A n




D. CG. TRIEN, INC, REPORT NO,

SHEET _H7 OF
nTee CALCULATION REPORT

o rmdivr o 54-':-»4’[; g/ @Ma’ l(/::}b' /f‘c.'a. e Trons
/ﬁ;énonr&. u@ae’Z;\.Beu',ﬂZZuAJ:%f .SZZaG ‘ /2 im /t4;}/&3-
” N '

Em S ﬁatm (7& Aot en) Jy‘;c,,?[,
70' & ', ve ' 4,‘;—\0.“ .>
J 278 A e Dpa:/ W 4 AZ/M e
M =. /9 086 — 400/ = /5 085 .u-L4
v e * 437 A | : , .

I'ig ® /9086 + 400/ = 23087 4.4
aa T 843 M, = G4 972 ..ig
and - .

M o=+ 243 My = | G4 972 Ly
47’ = 2/722 provmde
a = * 843 Ao )
L g(-’ | = - 27722 '/aym/.t

- A‘aﬁ;& i”/;f//c%n /r3a¢z«".-» /‘:wce_: a_fgz_.S/:./::

T ‘*%ﬂﬂ4~f'zgadaka' /W; abowr /Sflvel Line 2 cawmses
A wavalewd slhass -~

~ ane’ a Acaclirm foaca. F:,‘

al Slase/ A Bern .,

S, = ™M, (R ""f,_.)
I,

F = s A = Mz- (R +J"‘)

(5),

M ﬁ:/ F;‘ /:r Z 470-//:’.\04-\ valia o a. 4./7ma...v'g
zg:aufgz;. LS will La Q.‘/cu:iﬂié o  Tamsite

ael 7o o’vm:] ARal /dt/n/:c\ f& Vehnateon cycta aréa\

ﬂ?z > ﬁﬂl axe jﬁi neaceldor n7&0ﬂ¢njp acls '.aéh‘af-
S e Line 2.,

~:5j;xéALo.474xaﬂﬁ:f /4ﬂ’f;ﬂQr /Q:,Aﬁgzggue;j ¢i§£i:fifffi~4n

7 cHaRLES £ maarin MAY 2 7
Calculated By " maamp MAY 23 1978
Checked By

Date 8 Farm ZF27 O Pau O




22.C) 0. ¢ nBRIEN, INC.

.
-

. .. RErONT nO.

SHEET _H8 oF

TTLe CALCULATION REPORT

dg -, 4,4';':” Af;jom.r.r/.-ok.r /4 /ﬁ‘c)‘(;n /c;/’c'.'. a?”

7:'& Sﬁ-a’_r- a./une’.‘:oh -Bax ﬂaan\-f:—;J, i /24‘;. 42;,/)‘-
L I]

//) F - Ml (R~' Ja-) 3, 50885 {6.62 ] —J’\\
(!.) 7%0
A I

(2) F = Mz (R+4.) F 23087 (4.625 + 4.)
(_I,) 750
A .

(3 F = Mz(R-*- X _ . e¥ 972 (2.625 + X.)

( ) | 730

= My (R—x\ _ &#972 (2.c25— x_

Ll 4(_{ o 7%0 )
2 | §
() F = *7&;?_ - ==

M ot all osa Locp> 55 s S A /e/w/‘u will ba
(Aesen Se as 7o calewdade Zowsile -)/a"zk‘.a_r oS
74 .JZZuﬂk.

NETE a?’ L. Lpore s ionS (7) and (2) ;7 JZo _reacrzom et
M a,-.d M panned Oceaun Sonw/tanesusly. <
Al WA Pbisy  dmat Fadutets oty e
/M 2.5 /cﬁcc wAeeh can ba calewsa)ro!

/M—’.‘(“I—.

M/}‘ at Lx/o/u_t.:/fu (3) and ﬁ() Z neacZon A—(m«f
M-_.. aso M4 Casmal occun _simuylVaveccs .
ol :fj”r/zl_ Smald valuss amod Tabulole ”5 m_
angas?" Grce wAeh <can be calcilalid
,Lodlﬂﬂzz —?fafu-f-rxm .

Checked By Date

10/75 Form #E37.0 Rev.0




D. G. T9RIEN, INC, ‘ = REFORT NO.

SHEET _H9

TiTLe CALCULATION REPOKT

@Atﬁ;‘y F;/;rn_r ald d& “és--(ﬁ UNC 57‘4‘40’.‘-

;w«eﬁ#» Do /’70“",;'3 £ /2 -'”"*’.AJG]}/%S.

m‘_ Jz:/ /:4...72‘;\_: ar s V- m -cm-‘;’“f""“ &’
S s nle NtaclTTons P las 4/";;#“&%:. J

7'4 MA/ @t lem «d;{a/ - Z— ewval —C’&a-f" BLS tarrm s

TRe  wm sk wens) cas whene A /4;"!-/, \/u.f:c-.’,
ane? L.alen vibarations ara. -“"“\é‘//""“""" j, 7 Dy
and <m //a.u:_ WiTh  adld 77V JOetan Ty, e, assumts
M_ ArocTions fTrove e Sovirak sSownceF arne. Cumulaloive. o

THlr ey ALS Lr comcernvaTZva..

SeaeTeeom Fonca__ caliwseTed ' (’ o lﬂ;oz:-u o

Ao esZenassion v senvativety
sfud (2) en (2) (?3> en (34) (:;) Sum e
~° ot rids oo s Joewm s A Ao valwe s

/ an /2  380o.6 c85.9 | /82.7 F,= 72452
2en /|  330.5 . $30.2 | ,82.7 F, = +#43 .«
3 o w0 244G ‘ 20777 /E2.7 Fg= 14-98.4
AL arn 9|  r59.3 sozrt | /82.7 |\Fu= s4r3.
S on B 2/&.0 $30.7% /82.7 Fe= r328.9
& en 7 Z248.7 . &685.9 /82.17 lIF;: 20l 7.3

.m.-l', Corrsan /a.f;'/‘_é’ ﬁ s Tra e a-
,4/}.,.{7 - value, _?glza.fx;é forad ar a,«j STwd ‘o8
TAKar e ’/O/uJékva/ % ies i S d/4an¢¢ Cawsed
10"/? ik @ 4/ m /”Q'“"‘/"'H M /»La.r/ Le.

,/anjzﬂ TR /S HL98 . /oauM/-t.

s g e (07 23 19
Checked By

Date

- 10/75 Form £EA7.0 Rav. O




C_?._oig D. G BRIEN, INC, REPORT NO. .

- SHEET H10
TITLE CALCULATION REPORT ‘ S

JUMC,‘:.—"\ -ch‘ Mou,«.fj S _44/_5

7;4.'.::7( ﬁacr/—m /‘;fu'.a.s Lt S?:a-
e %/r72//a/.‘/q g pces

L e~ R o= R - A/

%’4&«(@ s pS Lo %JGL “444’4%/‘0»: - /@n/.'c
arccal é‘;v MM””J ”M/Jca;é Vel //:v/ Et Poom
-‘—f/ Pl En” /é/.zaiaef‘,,\ ;é—(e'q..., 72:4 _r//u.r_rzc-\
N 2:'4' k. Ay ayral fomee Lr o paga sO-0,
7/{L o %lcﬂm ’l'/ ey 2 vy '7" Zze. 4‘ T
/04 "25 Tmpe ) <oy o e B T <5 f4
_.éal o :/24! =7 wef A A b ratisrt,  TRE ot

<
palwve. S5 (/ﬂv.fzq .51e¢ u-s'c Z%% /zafrdd./ a’af'A&ﬂc/,‘.:j asriel
&£
7 = <o e Lk IC

= A o & g I

n A = £

E MW
A’J/éI_L 7 e % A/—/-(/'e/ z:fc« e o W - .‘;{‘/‘
F s JRe apral [ lnen - - - -
/z_ Zs ﬂz_/aéfé'»{/ra‘/fv.r 2,.//2; Snll’ ... B

Ae ir Re Ean rasLlus g, e .r.¢¢.fz.~1 i A

A S The Keliy ampble af B bokr s
' A"j cy Glr e

e
L. AS ///{/fi’ua-d Cea o

& /Z 20 5 S il /Mf Pr
/ = / e ﬂm?a/ FoN/CS ZZJ.'

2 P /7& /f%«fﬁd J//z"r—/”l

Lerliieern Re /f /‘m//fc/ro«f

Q/Z S T (afa‘ftoz«/" /zrc

7/‘2.,2 .r'.p"zf— cw A er

Calenlated iy /( O“""‘L'SE'H*"“W OCTls 977“1
Chiee ) ol LRl ks




cCcCo D.GC.°

Y

“8RIEN, INC.

1TLe CALCULATION REPORT

REPORT NO.

SHEET _H11  of

T s €. JM()‘II‘W Zox /’kwm/'j Jf/.r 4/ /Zm - /8 i MJ([‘

Taws /e éaaa’:’v Forces j S/hescer Cowses £ ‘4:7‘/ Yo touls .

J
NMovrcee Sing —a 12 meh 1& iwek
Bl Icndds % -l UNC | = -1l uwc
Kd cown p & \&
Loasd s & “e‘/&d/n. '/IU Iﬁl
Joineas ..la—-.A.s cos ;5 = O, 866 025 0.866025
Las/le TR a’zo—-n, O. 334 «4 . 5660
% /4’/‘(/ ﬁddcq.s) e = Q./e7 2 2.2830
L .
Zaw A e = 0.059 453 | 0,05/ 1260
2ean nadiis ;
.544./2«: = uul/! 1. = o, 234 2,39 Lo,
/:fc/‘zm co/*‘w-‘ / - D149 . /49
L2 £ aq .
Lalic awd .4415 5 = O.r4 9 o. 149
= - C-'i‘ * Zw A = | £.23153 | 0.223/7
o] = A - 2.989 244 | o.991 204
cos @
/T -
2] = A ﬂ: - Q.208 529 | o, 2oS5 $o2
. N ,
F_r Py o :
(Checsa poms 7allat i 7‘;;%«44 . 2 !('4 - //'-!‘
al” 7Re multw: T = 120 iln-L% 360 in-Lb
5}54 é’“"‘&' = ——-:-r——-—- = 22,2 2 95/
£ 3
a/:wzaﬂta ) (I o /‘yma’_s /.una’s
6] Frn
~S7eds sectonal arca. .2 . 2
atl s A-/rlﬂan ramn o o - o /? = 2. 0b78 in C.2020 ok
F y
T . .
7;«.:4_& J'//‘ll_‘.s, - = 7 - 23 928'/""“ /4‘ G/l /4“

—

Calculated g/}7lmarn:'%f|1tAY 23 1978

Checked By

Date




D. G. “*2RIEN, INC. Ll .. REPORT NO.

SHEET _H12 of

TITLE CALCULATION REPORT

CaMF/1GgurAT7ON: 2/, 2. 24 SemeZien Box wirk

wnslnmel £ oxlirsral cadle. Ao p L oy ards . blons
Lase (AJ' Seloc/os’ Lo A pppnd s ,4) /n’ e

2 el /l/fv.g')(o:. ‘
Sl owed Doas My(/" acecelonolson s e fintocad
7 L/l o Ao 9‘“« eS e Lo AWowmT an @A’_—sé_. '

= vca e C,’A’d—q«‘u[ /e any Za CGas Barvvan ane
207 ar VJA’MP’:-\ /)P/o/.c__ «47 /4/( Leror
Ploe? Linas" ,

4‘\.,___22.470/'7 PLAVE
FoR AX/AL
% 7o 4/ P I L2/ NTEAIS roA/S

f , e Sowerromn Box
j T TP ViEw”

P WP T detocn . .
/}4’4/ 1//'241./'74"
e — g s .

. M J“—-—J CcroCk

1 2
/70 e — \/—“ | -+

\_d- - Fa0y
M o=k 8.439)

A rron”
// ~ 1‘/("-'“*'3 g
' < duare rrony Box
= - L_’—-——lz O'crocig SIDE V/.EM
e .
——— PR — P — g | VanTical Veboatiom.
f‘\. —_— i A
* \lq{-’-z—é OcLock Deoasrs kéjﬁ’J‘"
S rren/ l\’— (=v-i) = —5.77(3)

sarey M
Calculated By ma"ﬂ“é‘_‘tgﬂéy 24 1978

Checked By Date
—




. G. OZBRIEN, INC. © REPORTNO.
' sHEeT _HI3  of

TTLe CALCULATION REPDRT

WE LD PA?‘?’&‘/{N 72 o c1.o€r<
4/4/»{:)":“ BOX M—j

/2 im  Sowelzem Bexes T

/2 Foles wWilo Lwcnesvsenls
J- Bex ﬁﬁuunutut sZoods, 6%

Keflontmea Arace = é? 1
R37C20/6G 4 R31IES003G. o . J

QAQ‘:AZAZ'.n‘ga' ZZLu/ano ‘es “——i 9
L Awal 6{) 4-/&,4) u.&/u..
I"Ix'zy s TRe 3 : -AI
~Srcene arta. teriend” adoc"

ae, ictrm e N 2r rr
2/ M;mﬂ'&m ana 7 r.:n

%‘d‘fb | = Arx 3-\

60'

i "
JNEREMENT H x s H x i
FP I £L.000 7.062 C. o000 oo
/ 3.531¢ 6.//G 2, #a7 26+
2 6.l 3. 53 37. 403 g83
3 7.062 o.000 #9 . 871 B4
[ 4
% 'Zm (%Y =
3 299, 23 L&Z

l
\_\_"I L—— 7%

/ﬂk:/.\ e uhib’ e eereme 27’&%9.2r
77; %efﬂ M:./ ek “rma-\uf

A ( 707) / @.8) . /O Mrﬂ’a: ,

¥ 1 2 - 2\ = - 2
(/;—j=(,_42’)=):@)=(7") Z(j) Z29.73 an

.t I = (£)/9 = 299,73 (@.706) = 3/. 77/ 4&4(
aud /'f; comh coed // “ Ve Adra <3 o

@,«7) = 12 (@/08) = /272 i«

ez sazvmy MA ~
Calculated By ZCCWREsE memy SR 10 1978
Checked By Date 10/75 Form #E37.0 Rev.0




D. C. O‘\BRIEN, INC, S REPORT NO.

- SHEET _H14 _ of
TITLE CALCULATION REPORT o

/2 p\croe
&3 PN Y .. .

WELD FRTT7ERN V
e
Vo= ;“t//z/,;}/f.r

THr she/ed ks )
Re ’‘rorvel Lines® 0,0 7 # 2\'
bn TR Several.
/?Jd.c";;)‘ /’70-\‘-}:‘_: -—-—& 9 —- x# 39__-_

Y‘? .
X

| e
2

“3

7 mmff ank,n : ¥4 | 4
/ﬂm% Several ‘7 Q | Z I
Sownces oll Lo - i
,c'a/‘/le&—/ an D——_— -;%—é_é; - .____M
Lach Pvel “Line.’ : I - 7
|
l
|
™M
Fa‘n fa (‘{ / ”p:( . 2 M,

,;’,,',./ Llmes e s ,

z .
y A rgpends (I)~ ailies, 7 Aghnse & o onFiie
el /J‘M»\ aswd A o %/4:)5 e s ass XNl
/t/v MJ O, wels/ A:O!CM—'—\(-.ﬁ

I + (l'z A) Rz’ w»é/u
ﬁZﬂ) s Z Aras / /A //Icf;‘/.ﬂ_ cwels argas anrd

)
R = T7.062 aweles A LA ann.S /,,,,., m Pvel
Rand' & % JOaTH Enn Lrod, |

J://:Z/‘:.J V49 £y A,
})4 = G-y’ 5 {)8::6.{9 t= ﬁ)-{- )sz.
z

229.73 + /2(7.04,2.) - B8, i

~
Il
e~
1
~
|
~
o
I

l

Calculated By Date
Checked By Date 10/75 Form #E37.0 Rev.0




L2 { NT — :
soele priee oy Y Pempengly  xeqr
SHATS g 4 I ey - sagteny S »
w ) = 4
o
- X
¢ o e €55/ 285 €557/ | /)L 2z | wow s/ srostassnrcs porsorzy | ),
- x
m "Tu Q\\v\ o Cs « >b /™M Mt
< & 288 Z (7 *2)m
or Z . ~ Paat S
oo/ s (57 > m y
3> w M
TrLE 2. _m /J
: W ¥ =M s ve ¢
28y & (= > Am o
\an.%. -y -y o
L6757/ ("7 =wIm @
\N\ \ : e MM . %
g . 2Py |- ~ oM - [
= v ES/ =M sz |58 3
& ge (e M ¢
X gc T | e #e A = A M 3 |
~ 22 (77 = =)
o 'L " (F8OM = wm
G 2o D = v
ac '
an u-§ w \@‘\!kw .\.m \.- N
P | WPIY S —yorys nnnﬂﬂnw\ﬁ \&U..\uw.\ Yooy20 | ¥o972,0 Crssoyls 255y we “
M Vdrn.:.......\;ﬂw vy vy LvoA R § 3 € 2% zZy \Ms.ﬁm\cyv\ TrevySs Xvly b+ aﬂ
U \“\\ - . . \1,
S| x| FrF | frx | swr® | 7w+ e SN, Y| 2
O g, | Z570L | 25704y | pemiys | bwpwosy | bwpwrg NOILIY T 5%
- - Zz . T oln \.‘s\\\\.\'\ . .\N-\\\— \«v.s.ﬂ\V\ | \“5\3“ ..\J\‘N\a m.udﬂm

b



oce

D. G 3RIEN, INC.

0%
TITLE CALCULATION REPORT

REPORT NO.
H17

SHEET

OF

-

o Y P Aﬁ}f}" Keacss

on s

@/" S St _g* _@ oLhsmallm Box %»»Zi—j @;!7_—

Qceelon

L e o /Z/o,,/_g
/17

AT

- -

Bex /’%ym—t:j /?:ﬁj

3 v v | m=°0o a=o
Bl it Vonr~ | Vear
[ Ceac2om .Bt.no’n;’ g Y Teserd
"/ s ]L/@?" /2229"44;4&—¢4J5r in-L% V74 -
w Aax slhess Licarin | 12 & & e Tonyirromad
o 4:" o Z;;,oe a/.s/;u.r: o\ciloé‘ .3/!44 -t ar .
fe? Ban N oumTing Ring
2 O W = & ls .
W (v) = w () . - 8.
W(v: ‘ZV\ il A
iom 2 en 3 = 233 4
L | o W v | | /33
- w (V "'Lw) S BEZ. .
2 3B on 1o, W= L¢/
33| s gy Wt ad
£ | W (vl & o5 :
w Qv s ) 220
S Hon 1. W= 23 4 a
'3 we & 3.
WClv » s) e 2 484
To7Al Deas Wuju |
Zaclions .. Iz en f“<5:2;’ Ze8 2 706
LWZtole ot Jie il - & Jpoaunds n=Lb,

Calculated By

Cheched By

aurtes e racre MAY 19 1978
Sann Date

Nate




_nree CALCULATION REPORT

D. G. M"'BRIEN, !NC. . PEPORT NO.

SHEET _H18 ¢

Cc*\!wd QSL:'JM{c:~ Qe o a?ao’ %'cié @a ,‘-_“s-

/ﬁ—ée/umcg- Lk ar é S -804: e et 1
& 12 Sasd Nessles . ] j ‘7
b il

féd.e;la-—-.s

Z_ p//d/ L tiras’

(7% aporrent subscns s /274,. z

= 2/%05 + 4524

M6 ® 2/6085 — 4529 = 17 076 in-ti

= 246 /3/ Py /3

G H23 b
b9 #2383 i-i

?(.,.) = . -+ 2 257 fé.ump.’t

J(_)z -2 259 ’é,o,‘,hé

(zz Ca/d/Lf’f /’7%/}” IAt/oa 57r1.r _;_:_/é M// :—/ﬁ(/wml«j.?:

Ol L s

7‘4 "7‘”""“/‘/“‘/“"3 M., P Fve? Lime 7 <z

CausSes a J//z‘-css .SM ars’ a4 neac] ren

at el WP o Moerm b m_

m 17 )
F = ‘Sm A = M7 (IR 4'_5’..)
A
(),
ﬂ{/‘{k /74//‘:, s Jia AN ke sirr M//)aj.«“ve :/
L7 Wbl Lo a /@J’l—/—/,( oor ZZ,-:-/ NReacT<on J
THhay /OOA—Y;;""/ 7Za. V/A/,¢f‘-n C_},,./_, por o M

> M.
- o 7;.4(_ AUA Tt Pragnes acls adou rive” LM T

cRce_ F’_\

oy SR /an_rMJ /p/d‘//o//.f .4/4:4«/;'/
sz/,ca/af—‘m Ex/o/u,:s/%

CHARLES E maariy 1AY 2

[N

1373
Calculated By Date
Checked By Date 10/75 Form #E37.0 Rev.0 }




1 by . ‘
5 L
L0} & ¢ uerEN N REPORT NO,

SHEET _H19 OF

nrL: *CALCULATION REPORT

et W e ol P2z acrin [Baca, oF %o
/f‘z//-/ /yf/u/:y;«,rf_ B /’%un.f‘.;vJ ﬁuj $ /2 om /(/c“/._g_

Mg (R—J’»J & /7 O7¢ (7-062—/,\)

(&) F= -
(;52/‘ &9 8
( 7) - M7 (R4 g) - zo s34 (Foez +00.)
(1) 853
A 7 ”
(3) = Ma(Re%) 2953 (7002 + %)
(£) - 595
Aa
&) o= Ms (R~ %) o &2453 (7062 - %)
$), . §7¢
- ng*‘) 59
e T

/¢4;}Z ot att Aise g Al s S Lo Zzz,/JAJGA/ziéJ'.4gczV
/a’/lc.c.s‘ ar %— PPV A‘M.

%/L ar N ONE S E b fé) and (7) H /z Acac Vo~
MMJ‘ M(‘ Aand M-, Cammel' oscecen
.sJL«Jaﬂcum«ruhgy. e will  Lamonre Seall volua.s
and  Tad wlaTe 09— Jha.. ,A?LM/MJ whein

can Sa Laleeled A - B o Nt £ S Lo, |

AT of RS BN T (B) a=x (9) 3 ﬂ-ﬂlax;; L
MB awd M9 Lanwel occun Scwmullarsoarlly.
WVa Al agmene. Somall g lirs awdd JaLbullals
e AaraZer” Aonce whild . can Le aSe wiln /e

/”"f et LAPOAELE v e,

:f’/7 caLes £ rmaany MAY 24 1970
Calculated By Date




QUESTION: (mAain STEAMm TSOLATION UALUE)

Provide the reason for not superimposing the effects of both the sonic
flow and pipe flow conditions. The reports provided do not address
the sonic flow test performance.

RESPONSE:

A. It must be recognized that the testing performed (circa 1977) was
a "state-of-the art" effort. It was a pioneering test never before
attempted - at least as far as we know - by any other valve manu-
facturer on such a large scale. It was Atwood and Morrill's (A&M)
contention that full scale testing was the orly way to properly
verify performance. :

There were then, and continue to be, no nationally recognized
standards for generic jualification of valve assemblies. Although
the standard effort was underway then, it is still not finished
today. (A&M)recognized a need to proceed without such standards.

The requirements of NRC Regulatory Guide 1.48 do not specifically
deliniate what combinations of analysis and tests are appropriate
to qualify valve assemblies.

The feasibility of performing a combined flow interruption and

bend test was evaluated. There was then no single f~~ility capable
of performing combined tests on such a large scale, so (A&M) built
two facilities to do each test separately.

Although not yet complete, the standard for qualification of valve
assemblies (which is being prepared under the direction of Manu-
facturers Standardization Society), allows separate flow interruption
and bend tests on valve assemblies. We offer this as an example of
current industry thinking.

It is our opinion that since the MSIV can be demonstrated to function
before, during, and after the limiting pipe bending and seismic loads
tests, deflections caused by such loads have no effect on valve
operation., It is therefore logical to conclude that separate
demonstration of the flow interruption closure should qualify the
valve design for the simultaneous full flow and pipe load conditions
as referenced in the (A&M) qualification report (No. 44 Bend Test).




Response
to
Seismic Qualification Review Team
Concerns Expressed
by
Brookhaven National Laboratory

1. Diesel generator exhaust silencer:

In their original review reports, BNL expressed several concerns about the
natural frequency calculations for the diesel generator exhaust silencers.

Gilbert/Commonwealth (G/C) has reviewed these concerns and concluded that the
silencers are adequate, although certain inconsistencies were found in the
original Colt Industries calculations. Attachments ‘1 through #4 are the
G/C analysis which are provided for your informationm.

2. Diesel generator excitor cabinet:

In their original review report, BNL expressed a request that an evaluation
of the structural damage that occurred during the seismic testing of the
equipment be made by Bassler and/or by G/C.

G/C carefully evaluated the significance of the structural damage that
occurred during the test as a part of the evaluation of the qualification
prior to its original acceptance. Although structural damage was observed
during the test, the equipment within the cabinet continued to function
throughout the test with one major exception. This exception was tha contacts
for the potential transformer draw out mechanism. With the proper adjustment
these contacts performed satisfactorily for the remainder of the test. As a
result, an inspection procedure for proper adjustment of the contacts has been
added to the inspection and maintenance program for the equipment. Attachment
#6 is a copy of this procedure. This continued operation of the equipment
throughout the seismic test demonstrated that the structural damage which did
occur, did not and will not, effect the electrical function of the excitor.

In addition, none of the critical electrical components are mounted directly
to the cabinet. Each assembly or component has its own base which in turn

is mounted to the main cabinet. Therefore, structural damage to the cabinet
cannot directly affect any of the critical electrical components.

3. Diesel generator neutral grounding resistor:

In their original review repcrt BNL expressed several concerns about the
differences between the tested resistor and the contract resistor, as well as
a concern about the use of single axis testing versus the multi-axes input
from an actual earthquake.

The neutral grounding resistor is a very simple structure which consists of

an assembly of ceramic tubes supported by simple steel framework. This framework
is supported in turn on 4 porcelain insulators. It is the opinion of G/C that
the geometry of this structure is such that response in axes perpendicvlar to

the input motion (cross axis coupling) will be negligible. On this basis

single axis testing was accepted.



.y Py —— i

The test data indicates that the maximum responses of the resistors for side

to side and front to back motion respectively were 4G at 5Hz and 6.5G at 6Hz.
These responses are both equivalent to a 4 inch displacement. The displacement
of the enclosure cannot be established from the available data, however,
experience indicates that the displacement will be about 2 to 3 inches. Since
the combination of the enclosure and the resistor displacements are significantly
less than the available 10 inch clearance between the resistor and its enclosure,
no interference or other degradation would be anticipated.

G/C has estimated that the natural frequencies (in the horizontal directions)
of the contract resistor are approximately 1) times that of the tested resistor.
The analysis used to make this estimate is Attachment #5. In reviewing the
significance of this shift with respect to the required response spectra, it
can be seen that the tested resistor had natural frequencies which lay within
the range of expected building resonant frequencies. Therefore, any shift in
frequency between the tested and contract resistors would only tend to lower
the response at the contract resistor.

Containment electrical penetrations:

In their original review report, BNL requested various materials which were not
included in the materials available to them.

These materials were provided to BNL and in a subsequent review dated 9/24/81,
BNL expressed a specific concern about the change in resonant frequency of the
junctior. box panels during sine dwell testing.

The single frequency tests (linear tests), including both the sine surveys and
the rescnant dwells, can be considered as exploratory tests intended to find
inherent structural weaknesses. The seismic "qualification" is based on the
random frequency tests which are also reported in the Acton report #11180.

The response spectra from these random motion tests, which are included in

the back of D. G. O'Brien report ER252K, envelope the V. C. Summer Station
required response spectra witli a test response acceleration of at least twice

the required response accelerations. Therefore, the change in resonant frequency
in the junction box panels during sine dwell testing does not imply any inade-
quacy in the seismic "qualification" of the penetration assemblies.

-
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Radibi ot ol IS Fie'd lnspection of the Low ond e
- . _____High Voltage € Fi
e A T N7 G— anrgct ringers i
m® FEVISION :
HIGHLAND, ILL. — —
PURPOSE: To ensure proper alignmen! of the low and high voltoge contact fingers of the

diawout assembly .

SPECIAL EQUIPMENT REQUIRED: Crane with ot least 500 Ibs. copocity.

CAUTION

- .

ENSURE ALL OPERATING AND SOURCE
POWER IS REMOVED BEFORE PROCEDING

Open the low voltage compartment door direztly below the drowout assembly compartment
ond remove four (4) red bolts rom the inside top panel. ~

Unlock and open the diawout compartment doors.
Disconnect the ground strap at upper right front corner of droweut assembly .

Attach lifting choins to two (2) reinforcing holes on top of drowout assembly (Ensure
lifting chains are slack to eveoid damege to cubicle).

Remove door lotching, and drawout assembly connecting rod hardware .
CAUTION
DRAWOUT ASSEMBLY WEIGHS APFROX-
IMATELY 500 POUNDS, EXTREME CAUTION
MUST BE OBSERVED WHEN REMOVING OR
POSITIONING ASSEMBLY .

Remove the ground bus attached at the iniide top panel of the diowout assembly
compartment (Observe position for re-installation before removing).

Slowly take up lifting choin slack as drowout essembly is pulled outward.
Ensure lifting chain is taut before finally removing drawout cssembly .
Lower the diawout assembly onto a structure thot will safely support the assembly's weight,

yet provide easy access to the four contcct fingers locoted on the bottom of the
drowout assembly .

99-05 .47

A WA sas L re R e




ATTACHIENT S
Fawn. oY OATE TITLE Field lnspection of the Low end Diwe i

. = High Voltoge Contact Fingers
A°PR. BY DATE OCPT 99-0847

"'"i.(' REVISION -
| A Co. *
= EI%F%_TNELEIEL. — SHEET 3 OF _4 \

10. Inspect the four (4) Low Voltage Contact Fingers ottoched to the bottom of the drowout
assembly by pérforming the following steps: (See attached drawing 9 1157 15 100 sheet 3).

a). Compare the contoct fingers with Figure 1 below.

0.5 in. Min.

Figuf‘e 1
L b). Replace the contact fingers if necessary by performing the following steps:
1). Remove four (4) bolts from the contoct finger insulator block assembly .
2). Remove two (2) nuts and associated hardware from each contact finger .
3). Install new contact fingers with original hardware .
4). Re-assemble ond install the contact finger cssembly.

11. Inspect the three (3) High Voltoge Contact Fingers attoched to the back wall by
performing the following steps:

a). Compare the contact fingers with Figure 2 below.

TR TR A R 4 R e W R (T R, WS e AT R W L e T T e R A Ty e et e

0.2 in. Min.

Figue 2




ATTACHMENT *&

A"u..if-n.. o ;:M?f. 1iTee :'n..lJ l/n.’pu 1 é. of the chw und !
. L lioh Volton: Contazt Finge s \
Y T ]oi'n vePT ¥9-0847 ;
ol . oh
it REVISICN 1 :
HIGHLAND, ILL. s R
bl.  Repluce the contoct fingers if necc;so-y by performing the following steps:

1). .Remove two (2) bolts and associcted hardwere from each contact finger .

2).  Install new contoct fingers with original haidwore .

12.  Ensure door latching ports are cleor of drawout crea and re-install drownut assembly .

13. Re-instoll the ground bus \Ensu'e the three (3) High Vol ige Contact Fingers are behind
the ground bus). : ;

P . -

14. Re-install door latching hardware and remove lifting chains .

15. Reconnect giound siap to upper right front corner of drewout cssembly ond carefully
slide the diowout ossembly into position.

16.  Inspect cobinet ond drowout area for foreign objects ond dust eccumulation.
17.  Secure and lock the drawout assembly doors .

18. Re-install the four (4) red bolts removed from the top panel of the low voltage compartment .

Attachments:
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