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Duquesne Licht JRC-5-158

Nuclear Construction Division (412) 923-1960
Robinson Plaza, Building 2, Suite 210 Telecopy (412) 787-2629
Pittsburgh, PA 15208 January 3, 1986

Unitead States Nuclear Regulatcery Commission
Washington, DC 20555

ATTENTION: Mr. Lester S. Rubenstein, Director
PWR Project Directorate No. 2
Office of Nuclear Reactor Regulation

SUBJECT: Beaver Valley Power Station - Unit No, 2
Docket No. 50-412
Mechanical Engineering Branch Questions Dated November 26, 1985

Gentlemen:

This letter forwards responses to the additional Mechanical Engineer-
ing Branch (MEB) questions dated November 26, 1985.

Duguesne Light Company, along with Stone & Webster Engineering
Corporation, discussed the attached responses with MEB and its consultants,
Mr. E. C. Rodabaugh and Mr. S. E. Moore, in a telecon on September 13, 1985.
Based on this conversation, it is our understanding that all questions have
been answered satisfacterily,

Upon completion of your review of the enclosed documentation, please
provide written confirmation that ail questions are closed.

DUQUESNE LIGHT COMPANY

o KE W

Vice President

JJS/w)s

Attacment
L £“’L

cc: Mr. B, K. Singh, Project Manager (w/a)

Mr. 4. Walton, NRC Resident Inspector (w/a) leqy‘ A//ﬁDJ/ﬂﬁﬂ
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MECHANICAL ENGINEERING BRANCH

REQUEST FOR ADDITIONAL INFORMATION

Service vater Pumps

(1) 2BVS=224, pp. 1=28 and 1-29, prescribe certain stress limits; e.g., for (1/2)
SSE plus Design loads, the mewbrans stress limit is 1,08, The Spec., p. 2-J,
specifies a design presaure of 130 psig. The Seimmic Analysis does not ap-
pear to address stresses due to the design pressure of 130 psig. Please pro-
vide, in particular for the portion of the pressure boundary at the outlet
vhich appears to be like a mitered joint, your checks sade to assure that the
stress limits shown on p. 1-28 of 2BVS-224 are set,

(2) The hydrostatic test, and its vitness by an Authorised Nuclear Inspector, is
deemed to be an important part of assuring pressure boundary adequacy. To com=
plete our audit, please provide the completed form vhich shovs that the test

has been run and vitnessed,

(3) The Seismic Report refers to 2BVS-224, Rev. 2, 12/9/80. The copy of 2BVS-224
furnished us is Rev, 3, 8/27/82, vith Addendas -4, Addenda 4, dated 2/17/83.
Please describe the procedure used to assure that Seismic Reports are appro-

priate for current Specifications

Motor Operated Butterfly Valves

(4) The "Seimmic Analysis® refers to "Spec. No, 2BVS=76A", We find no further ref-
erence to that specification in the Seismic Analysis; in particular; it is not
included in the references. Please identify the particular 2BVS-76A revision/
addenda that you think was used in the Seimmic Analysis and explain vhy you

think so.




(5) We bave found no obvious tie-in between the Seimmic Analysis and the valve
identifications given in 2BVS-76A. The Stone & Webster cover sheet appears
to bave a tie-in by the S&W Equip. I.D. Code; 2SWS"™MOVI07, This would seem to
iaply that Spec. pages '=12 and 2-6 are applicable to the particular valve cove
ered by the Seismic Analysis., In this particular case, the tie-in indicated
by the S&W cover sheet appears to be appropriate, Hovever, in general, howv
do you make sure that a Seimmic Analysis is applicable to a specific valve(s)
identified in the valve specification?

(6) The Seismic Analysis, p. !1, shovs & valve torque of 21068 in~lb, How does
this torque correlate vith the torques shown on p, 2«6 of 2BVS=76A?

(7) The Stress Analysis, p. 17, appears to ignore the stem shear stress due to the
specified (2BVS-76A, p. '=12) differential pressur¢ of 153 pei., I this is
trus, vhy wvas it ignored?

(8) The drawing with the Stress Analysis indicates the stem is reduced in diameter
and is keyed at the comnection vith the actuataor, How was this addressed in
the Seimmic Analysis?

(9) Page ) of the Stress Report shovs a column headed "Allov Stress". A footnote
seems to indicate that the listed allowable stress is 1.5 times the allowvable
stress listed in ASME Section III for the particular material/temperature io-
volved,

(a) Describe the correlation between the allowable stresses given on p. =54
of 2BVS~T6A vith those used in the Seimmic Analysis.

(b) Provide the specifics of the allowable stress of 52500 for the wvalve stem;
1.0,, saterial identification, temperaturs, Code edition/eddenda, Code

Table number,
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(10) Addendum B of the Stress Analysis states that ",,, modified brecket by in-
creasing vidth from 3,25 to 8% long®. The Stress Avalysis does not say that
the valve drawvings vere changed to reflect the analytical change. Please fur-
nish the appropriate dravings that vill provide assurance that the analytical
change vas incorporated into the valve constructiom.

(11) The Seimmic Analysis does not cover the analysis of the bolted-flanged joint
connecting the valve to the piping., This is acceptable provided the adequacy
of the joint is checked as scme part of the evaluation, To complete our audit
on this aspect, please provide the documentation (perhaps a Pipe Stress Calcu-
lation package) vhich includes evaluation of the flanged joint for the valve
covered by the Seimmic Analysis.

(12) The Seissic Pumctional Procedurs includes a form, "Seimic Pumctional Test
Record®, Pleass provide a completed form for the valve covered by the Seimic

Analysis.

Piping

(13) Minimus wall thickness of girth butt velds:
28V5-9%9, p. 2=11, appears 0 define and control sinisum thickness of field
velds by the 't ' shown om STD=3P=1056=1=5 and «3=5, 2BVS-58, p. 1-53, appears
to similarly define and control minimum thickness of ghop velds.

(a) Is owr interpretation correct?

(b) What are the sinisus wall thicknesses used for pipe with diameter greater
than 24 inch?

(¢) Do the sinimus wall thicknesses apply to plate-pipe; e.g., SA1557

(d) Please provide documentation (e.g., shop travelers vith sinisum allovable
and siniaum seasured vall thicknesses entered thereon) vhich demonstrates

the control of sinimum wall thicknesses at (a) shop welds, (b) field welds.
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(14) 2BVS~59, pe =16, states: "For attaciments vhich are designed by the Seller,
the Seller shall be responsible for determining that the design sssures tot-
al stress levels vithin code allowable values not only in the support parta,
but also in the piping to vhich the support parts are attached". Because ve
are not sure wvhat is seant by 'code allowable values' in the piping, please
provide examples of this determination for (a) noniastegral attachment and
(b) integral attacihment.

(15) 28VS-9394, Pipe Clasees
momsua-duumxmsumuw.uummn
and, in sany omses, ﬁomp‘MWMdmmuum
vmmunmmumtmuorwww»wm
checked.

(-)u.m(unw-o«d).mm-eummmm\-m.
upuummwrwrmmrmunmum
relative sisple equations used to determine P by "equation (4) of NG=3641%
vere written oute BQe (4) of NC=3641 depends upon vhich Code Edition/
“umwumucmmwwumcmarm-
tion of *d", (Are diameter tolersnces to be included?)

(b) Applying the sero-corrosion/erosion-allovance squation for P:

P = 290/(D;=2r%,)
to Pipe Clase 151 for 42-inch, 3/8 inch nominal vall, SA155 Grede C35,
Class | pipe, gives

P = 2x13,700%0, 365/ (420,80, 365)

= 240 ped

T™is calculated allowable pressure, even vith serc corrosion/erosion al=
lovance, is less than the 275 pei shown in the Class 151 Table, Your com-

pents oo this calculation are requested,
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(o) WO-3641.2 18 oo straight pipe under external pressure. Hov is this Code
Tequirement checked? For example, 2BVS-76A, p. 1=26, inuicates & posai-
bllity of a 45 pai pressure existing inside contaimment, which implies
Posaibility of a 45 pai external pressure on piping inside contaimment,
IBVS-939A, for Class 15, includes pipe up to 42-inch sise vith 3/8-inch
wall, The Code allowable extarnal pressurs for that pipe is about 15 pai,
¥e do not find eny restriction or warning that this pipe may not be suite
able for use inside comtaimment,

(d) Tables for Pipe Classes 302 and 601 do not invoke the use of B16.,9 for
butt veld end fittings. Accordingly, fittings purchased to meet the re-
quirements of these two Tables would not provide fittings in accordance
vith NC-3649. wWhile most of the Pipe Class Tables include a heading ™ot
applicable for ASME III", Pipe Class ‘hh.lu 302 and 602 do not have that
heading, Your explanation as to vhy B16,9 is not invoked in Tables )02
and 602 is requested,

(16) Conformance to ANSI B16,9,
Your Piping Date Item 7 involves a purchase order for elbows;ltem 8 involves a pur-
chase order for a tee, Neither of these purchase orders invoke 316,9, For
Item 7, the inclusion of 'L/R' appears to provide sufficient assurance that
HC=3649 has been met, 'fowever, it is pot apparent that the tee in I[ten 2 neets
the requirements of !/C-3649.

The centor-to=end dimension of the 10I'PS tee is given as 89/32", The center-
to end dimension of a B16,9 10NPS tee is 8-1/2%, Accordingly, the tee has nome
standard disensions, “rom the standpoint of meeting the pressure-design re-
quirements of NC-3649, this is not necessarily a trivial deviation because it

controls the space available to provide reinforcement of the opening.

SA=403 says: "Fittings different from these standards (e.g., 0816,9) say be




(17

(18)
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furnished in accordance vith 359.% 99 says that, if so furnished, they sust
x marked vith 39, wmnmmgsmuﬂuumr.o.um
tee 18 #0 marked,

However, omummm-rkdsurmloapnu«umwh the
requirements of NC=3649 vould not pecessarily be met, Wwhile B16.9 also per-
aits non-standard dimensions (vith the WP mariing deleted), it does not wvaive
the requiresent of Par. 9, Design Proof Test., This is the significant differ-
ence between B16,9 and SA403 (or SA234) from the standpoint of adequacy of pres-
sure design. Note that the Code Disensional Standard Table invokes ANSI B16.9;
Bot SAL0) ar SA234.

nﬁuotmm.nm\nﬂu

(c)Aunthnluudm.und.cuhund,ulumvmoycm
cnul.203p191uihthnunu1mutuumumllé.9.

(b) Data (ealculetions or tests) vhich demonstrate that each of these tess
seets the requiresents of NB/NGC/ND-3640, as appropriate.

mw«ummmn. Item 8

(a) The package includes Custom Alloy sheets for two tees vhich, seemingly,
differ in Heat Code (D=7110, D=9983) and end bevels. vhich one of these
uuu.muymmmuvpmmm form?

(b) The shop fabwication shest shovs two wMin, vall®, 0,319" and 0,519, The
in

“process control sheet shove "Minimum wall, +AD0/ 419 and 403/ 4415,
yhat is the significance of these ainisum walls?

Vitness of Rydrcstatic Tests by AN1
28VS-920, ppe 1=114 and 1=115, discusses hydrostatic tests. Ve see no sention

dm-&m..d&--umqhﬂlumwmm. This also
seens L0 be the ocaso vith your pump mc“tnuuﬂmvﬂn specification,
Please describe the procedure you have that sssures that the ANI wvill be noti-
fied of a pending hylrostatic test and that he is present J ring those tests

to the extent required by the Code.



(19)

(20)

(21)

7 o 7

The f=factor

Ve note that 28W=45, p. 12, discusses the dependence of f ou mumber of cy-
cles. Your Stress Analysis Data Package RN-100A lists & oumber of systes coo-
ditions but we find no indication that any considerstion wvas givean to this
Code requirement, For example, P, 6 of WM=100A describes "a large ta pers~
ture sving® with no indication of hov many times this might ocour. Please
wmgmuammzaummam.mm.tum
nhddugtb-htotuuotb'hrammmm

SIF for tranch commections

!m.npmnmcuhuu.n‘)&c-p.lmuu

"At points 41, 45, 56 and 35, (Pt, of intersection vith mall ‘ore piping),
the stress Mtom factor for the rum pipe 1s sssumed t ' be 1.5,
This is conservative, * :

m;.x«m.mmtnpmbxnwuummuqmm

equation:

SIF = 0.9(!/‘!)2/’ = 0.9(1.25/0.3'75)2‘/3 ® 2,009

For points 41, 45, 56 and 35, the Code equation gives:

m-o.o(t.vo.m)” du 2.7
Noting that the Code SIF .« 1.8 times as high as your sssmed 1.5, vhat is
the basis for your "This is conservative®?
mmmunmunmnmmu. ‘o Package

=100A vould seem to be potentially subject to water hamser and erove..
valves and piping. Please describe hov these aspects were considered in your

svalumtions,



Response to MEB Questions

l.

6.

The mitered joint is intermal of the structural assembly and is not
considered the critical element of the pump discharge head.

A supplement to the seismic report has been submitted addressing
nozzle loads and developes an equivalent design pressure to show
acceptability of the nozzle.

See Attachment "A" for verification of pump discharge elbow wall
thickness.

Hydro test report S&W File No. 2702.540-224-009A (See Attachment "B").
Yes. (Informal procedure of routing spec. through EMD for approval.’
BVM~-122 Eng. Confirmation/Updated Program
BVM-166 SQRT and PVORT

(SQRT = seismic qualification review team)
(PVORT = Pump and valve operability review team)

BVM-176 Seismic Qualification Task Group Organization & Procedure

Specification used was the purchase specification dated May 20, 1977
confirmed with vendor by telecon and substactiated by the Seismic
Analysis report date which was November 5, 1977 (SWEC File
No. 2605.450-76A-1118)

By SWEC equipment mark numbers. Tie-in in this case is the Posi Seal
reference number 15245 and the item number six (6). Both the seismic
report and drawing reference these numbers. The drawing also contains
the equipment (SWEC) mark number of 2SWS*MOV1O7.

The correlation with the seismic report torque valve of 21068 in. 1b
is with item "A" on pages 2-6 (Valve seating torque = 1725 ft 1lb or
20700 im. 1b.

The Seismic Report provides a conservative value of 21008 in. 1b or
1,755 ft 1b.

Shear stress in the stem due to differential pressure was accounted
for in the calculation. The stem was analyzed for the combined action
of twisting due to operating torque (T) plus bending due to the forces
produced by 15) psi differential pressure across the valve seat plus
SSE seismic loading (3 g). The radical in the principle stress
equation represents the maximum shearing stress in the stem due to the
combined action of twisting and bending.



10.

11,

The integrity of the keyed comnection under the most severe seismic
loading condition was demonstrated during operability testing of the
valve assembly (See Operability Test  Results, SWEC File
No. 2606.450-076A~114G). The valve was subjected to an SSE static
loading at an angle and location on the valve so as to produce worst
case stresses in the valve. Simultaneously, a differential pressure
of 160 psi was applied across the valve seat. The valve was then
operated (cycled) under the combined loading. Valve was then operated
(cycled) under the combined loading. There was no evidence of any
physical damage to the valve. The valve operated withia specified
opening/closing times.

See Attachment "C" for Operability Test Results.

a. The allowable stress limits used in the POSI-SEAL seismic
analysis were derived using a factor of 1.3§, which is the
allovable membrane stress limit (S ) for the Emergency Plant
Condition Condition (in accordance with ASME [II). The stresses
calculated in the seismic analysis are representative of faulted
plant condition stresses (i.e., normal + SSE seismic). All
faulted stress levels are shown in the analysis to be below the
emergency membrane stress allowables.

In 2BVS-76A, the appropriate allowable membrane stress limit

specified is defined as Design Condition II (which is analogous
to the faulted plant condition allowable stress limits from ASME
II1). The allowable limit is 2.08.

The vendor's approach is conservative since 2.0 § could have been
utilized for the analysis instead of 1.58.

Valve Stem Material: SA-564 GR630; ASME (Il Subsection ND
1974 Bdition through S 1976 Addenda

Minimum yield: 115 ksi_ Min ult 140

Allowable stress at 100°F to 300°F « 35 kei

1.58 is the allowable membrane stress limit (8 ) for the Plant
Emergency condition., This stress limit was incorporated in Cthe
W 76 Addenda to the code. They were originally specified in ASME
code case 1607, which was annuled in 1976 and incorporated into
the winter 1976 Addenda of the code.

Manufacturer valve drawing SWEC File No. 2006.450-76A~072K,
Attachment "D."

SWEC evaluates moment loadings on all flanged joints in ASME [II
piping as part of pipe stress analysis. These particular flanges are
evaluated in pipe stress cale 122601<NP(T)-257-X9, Attachment "E."




12.

13a.

13b.

l3e.

13d.

14,

Seismic Functional Test Report with test results included SWEC File
No. 2606.450-76A~114G, Attachment "C."

Yes. SWEC standard STD-SP-1056-1-5 and 3-5 was used in specifications
28VS-58 and 2BVS-939 to define and control minimum pipe wall thickness
at shop and field butt welds.

The minimum wall thicknesses for piping with diameters greater than
% in. are either identified in the notes of the appropriate pipe
class or in the tabulation of Special Wall Pipe in Specification
28VS-939A (Stone & Webster pipe classes).

The minimum wall thickaess for piping, if not specifically identified
in Specification No. 2BVS-939A, is the manufacturer's minimum wall
thickness as identified in the material specification (i.e., SAlO6,
SA312, SAlS5S5, ete). If “he Vendor finds a violation of the
sanufacturer's minimum wall, his quality control procedure, approved
by the Engineers, has a method to address and resolve this violation
to comply with specification and/or code requirements. If the
violation is found by the Purchaser's Shop Inspector (PSI), the PSI
issues a Nonconformance and Disposition Report (N&D), which identifies
the violation. The Engineers resolve this matter by dispositioning
the N&D for specificatior and/or code requirements.

See Nonconformance Control on page 1-25 of Specification No. 2BVS-58,

Rev. 4.

No. The minimum wall thickness in STP-SP-1056~1-5 and 3-5 do not
apply to plate-pipe. STD-§P-1056~1-5 and 3-5 are applicable to piping
2% in. through 24 in. oniy. The use of plate-pipe is limited to sizes
over 24 in. The minimum wall thickness for plate-pipe will be found
in the notes of the appropriate pipe class or in the tabulation of
Special Wall Pipe in Specification 2BVS-939.

The shop ciraveler documentation for shop fabricated piping identifies
the design minimum pipe wall thickness and actual wall thickness
measurement for both shop and field weld end preps. Similar
documentation exist for pipe end preps prepared in the field, see
Attachment "P" for additional shop travelers.

Code allowable values in the piping are as shown in ASME IIL for
attachments to ASME piping; and values for SWEC Class 4 (non~ASME)
piping are as shown in ANSI B3l 1 code.

a. Code allowable values for nonintegral attachments are taken from
the AISC code (used for the support structure members).



b. Code allowable values for integral attachments are taken from the
ASME [II or B3l.l code (depending on the pipe) for the attachment
weld and member.

AISC code allowables are used for the supporting members of the
pipe support structure.

The applicability of cthese codes is described in the
specification sections '"Technical Requirements" and also in
sub-gsection "Attachments to Piping."

-~
All codes to be used are listed in the "Applicable Documents”
section of the specification.

All pipe support calculations and designs are reviewed for
structural adequacy by SWEC.

15b. Pipe class 151 needs clarification. The pipe class states for 26 in.

15¢.

15d.

16,

through 42 in. pipe the wall thickness is 3/8 in. Also, makes
reference to Note 9. Note 9 states that the 42 in. purge line through
the containment wall will be % in. wall., This is the only 42 in.
piping at BVPS-2., Therefore, the pipe class should clearly indicate
that 42 in. pipe has % in. wall thickness. [Inputing % in. nominal
wall thickness into BEq(4) of NC-3641 P now becomes 323 psi.
Therefore, the design pressure of 275 psi in the pipe class is
conservative.

As indicated in our response to Question 15(b), the 42 in. purge line
through the containment wall is the only 42 in. piping at BVP3-2.
Applying Paragraph NC-3461.2 to this piping, it was determined that
this pipirg can withstand (09 psi of extarnal pressure, see
Attachment "G" for calculation.

It is an oversighc that pipe classes 302 and 602 do not reference
ANSI 16.9 for fittings. However, the material specification for
stainless steel fitting is SA403, SA4L0) states that dimensional
requirement for butt weld end fittings shall be to ANSI Bl6.9.

Although the purchase order (Item 7) did not state ANSI Bl6.9, it did,
by inference, invoke ANSI B16.9. The purchase order identified the
size, wall thickness, material and grade, and type of fit' ing as well
as identifying it would be used in an ASME I[II construction. SA40)
(the material specification) invokes ANSI  Bl6.9, Item 8
(documentation package for power piping spool (88-64-9 which is a
10 in. Sch, 80 Tee) indicates that the 10 in. Tee is not in compliance
with ANSI B16.9. This (s a special fitting. The dimensions and
weight of this tee has been factored into the piping system design and
found acceptable,



17a.

17%.

18.

19.

5

The fact that the center-to-end dimension is 8 9/32 in. in lieu of
8% in. (center-to-end dimension of 10 in. ANSI 16.9 Tee) has no
impact on the space available for reinforcement of the opening. The
slight deviation is in the weld end prep area.

These 10 in. tees are certified to ASME III, 1971 Edition through
Winter 1972 Addenda. The material specification (SA403) to this
edition/addenda does not have the supplementary requirement S§9.
Therefore, to mark the fittings to S9 would be inappropriate.

This tee, although not in compliance with ANSI Bl6.9, is properly
factored into our piping system design.

Meither tee, with heat code D-71l0 or D-9983, is describle om the
NPP~| form. The correct tee for spool Q85-64~9 has heat code D-7112
and is referenced on the NPP-l form and the spool shop traveler, see
Attachment "H" for CMTR.

The 0.319 in. and 0.519 in. wminimum wall dimensions are the manu-
facturer's minimum wall for 10 in. Sch. 408 and 10 in. Sch. 80
fittings, respectively. The 0.400/0.419 in. and 0.403/0.415 in.
dimensions u)u measured wall thickness a distance back from the weld
end ( | in.).

The pump and valve specifications (2BVS-224 and 2BVS-76A) require the
pumps and valves be hydrotested to ASME [I1 code requirements in the
shop and witnessed by the manufacturer's ANI. This is confirmed by
the ANI signature on the test report and the Code Data Report (NPV-l
form). The piping installation specification (2BVS-920) does not
specifically state the ANI should witness the hydrotest of piping.
The ASME 11l code and SWEC mechanical test procedure (MTP) for
hydrotesting requires the ANI inspect the joints during pressure
testing and sign the test report and N-5.

See Attachments "5%" and "C" for pump and valve hydrotest results. For
procedure of piping system hydrotesting and ANI requirements refer to
Mechanical Test Procedure (2MTP-4) and Field Construction Procedure
(FCP=216), Attachment "J."

See "General Notes" page 4 of 28 of SI-RM-100Al~0 dated August 22,
1984 which supercedes SI-RM-100A~1.

Note reads: The anticipated number of cycles for conditions
| through 14 is 7,000 or less.

Refer to Project Procedure No, 2BVM-45, Rev., 10, dated September 25,
1984, (Attachment "K").



20.

21,

The caloulated SIF's based on the ASME I[II equation shown on Fig.
NC=3672.9(a)=1 of the code are conservative and are based on full size
connections.

The connections in question in stress calculation X99K are boss Lype
reduced outlets, Using paragraph NC-3673.2 of the ASME code results
in SIF's that do not exceed the 1.5 which was used in the stress
calculation for the decoupled branches.

The SIF used for Pt. 6 was conservatively calculated by the NUPIPE-SW
compiter program based on a full size connection using code equations
because this branch line was not decoupled from the run pipe analysis.

Water Hammer. All ASME systems are reviewed by SWEC EMD and Power
groups for the potential of "Water Hammer'. Systems which are
identified to be subject to Water Hammer are listed in Appendix IV of
28VM~45 Rev. |0 dated September 25, 1984 (Attachment "K"). NUREG 0582
was used as a guide in the determination of system transient conditions.

Note: Stroke times of contaimment isolation valves range from 3.2 to
3.8 sec. to open and 8.6 to 9.2 sec, to close (Reference Specification
2BVS-651).

Erosion, Class 1502 (1500 1b stainless steel) piping was specifically
added to this system as an erosion consideration (see note 4 on flow
diagram RM=100A). This 1502 piping is provided through the containment
penetration and including the outside contaimment isolation values. At
that point, a pipe class and QA category change is provided (Class 901
Q.A. Category II) and a feedwater injection line is provided for
subcooling.
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’ ‘way From Seal i a

sisc Test .per.'PSI Spc?itication: ) &2 " 7" Test Modium Damineralizel
o o I i Wal
Allowable Leakage: - Ma: 'L- ‘ s )
ssurc‘?

Flo: Direction| Pre Tinme Leakare Accept Re ject P~maris
Into Seal : :
Avay from Scal v - ———
Date Inspocted By: g ke -
1 $:9% =¥ A NIl ¢
’ ' ' Inc.
' Posi-Seal Intﬂ'n:t.m”.l'
DUQUESNE LIGHT COMPANY Prop B8 3R Rte. 49 amton Conn. 06359
REAVER VALLEY POWER STATION #2 North Stonington. :

’000 ~Oo 28V’76‘ J.O. NO- 122’0
MOTOR OPERATOR BUTTERFLY VALVES
FLANGED AND WAFER TYPE CAT.I

i e

Sopld Doae Jek, )
Vitncssed Ny: ._r Date™ [ Alhorized Inzpector | Date
o m N -
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POGT-3EAL LRCYTICL L, I,

HULLLAN

Corments:

DUQUESNE LIGHT compavy Page M\
ALLEY POWER STATION #?2

REAVER vy
P.0. NDO.

T Hitacssod Dy

2BV-76A

J.0. NC.
MOTOR OPERATOR BUTTERFLY vaA

FLANGED AND WAFER TYPE Car.

1224
LVES
I

Posi-Seal
Rts. 49 &

FIiiAL Tf._STf:-PC.(T-'_— A--.P!.U‘ \ 4'._3,“ I
"A'y"1-\;';;'—r~;(.)-— - o J: 31 Serial lo. 524 ol ol
. - . . . 1 _ Bar- 3 i , i— b
Cu’{tb’i’g,‘-"‘""‘mg&j's“o u(z?c&cegi' rdes o, Tter Tag ¥o,
1Dty 20N-76A | o, laswst Mavionc
3:&‘51&‘5“&'“\[‘ . ANST Rating “Boly Type
A ____1:£D_J5Au.__§ﬂ¢55ha__iikhn§§5.____~
. -~
Shsll Test per PSI Specification ,rouis” ppoy | Tost Medtum [} ~
Se ..l Test per PSI Specification Test Medium
Allowable leakage: Shell Fone Seat
TEST RESULTS
Shell Test
Disc Position | Pressure | Time Leakage | Accept Re ject Renmarier
o;nh M‘LJD ...E."L' 0.- _:.__\‘C — Ari. 23 o4 SI—I _
Seat Test
Flow Direction| Preasure | Time Leakage Accept Peject Remaris
Into Seal
Avay From Seal
Secat Test per PSI Specification: l Test Medium
Allosable leakage: Seat
Flos Direction! Pressure| Tine leaYage Accept Re ject Remarks
Into Seal a
Away from Seal
Tested By: Date Inspected By: “Date
1221___1525:;s~—5;]E$:;? G130 2 Clraa. 13-

Internationnl. Ihc.

U.S. 95

North Stonington, Conn. 06359

huthorized Inzpector

Date




?mm EKCINELKIEG STANDAKD ﬂULLU\K Jw\u 4 Or 2

SE1511C _.LU:‘ _4.'_‘.‘2-_".‘.-.. TEST ERCOLD
POSI-SEAL REFERENCE NO, 5245

VALVE ANSI SERIAL ITEM NKUCLEAR  ASSEMBLY V.ALQEI TAC
SIZ2E RATING NUMBER KO, CLASS D<G. ¥0. REV., DBUMB:R

24" 1 ssSeee L A esmavi-l L 2swseMainl.

MOTOR OPERATOR DATA:

Masufacturer: LisalYer Model MRBC, SMB_qols Pos ‘e
‘Serlal No. 2L VX |
Motor.Rating: HP 3™  Phuse _ 3 Prequency&g A3 Full Load Cnxtcnt ;

Voltage JLf )ln!:!: Locked Rotor Current

. . .

' . .o . . . g .
. . . . . -

.

CIVEN DATA: L SISy SRR e -
: sw DIff, irer:vr - 1S3 ""QI (TA'!IE I) Speclfied Optnlnzl
ens Equivalent . lesin: Tice $8 [3‘_
L™ ‘. .
"E .22 Voltage/Fluld Ix. oo AR
-0 < &
-0 -
® : .zw -
;qu&rmmu (ACTUAL): . - . il i
L ™+ DIff, Pressure Across Ssat (Applied)’ 10 - PSI gy R
- Sg Equivalent Seismlc Force (FR) (Applied) \ a0 LB R P b e
- “& . & » o N . 3 o & . -- .. s X
xa :
iwa e ACTUATO ~—L> FE i v -
- R g ) ‘ :
idNa2 MouNTING r . REQUIRED ACTUAL
< wa SURFA.'.E.__\ - —
t*a8e | (in)l:- 2.35 :z.?,f
H et T e b y n)l2= 5,0
3> «0 2 ) . | ““)L"‘-_ﬂ_%' . !Lg :
w0 L_@ (deg.) 4.5 -
ik “g '- . Lz BOTE: 9 i3 the angle of the selsmlc force
' . ..FR . that couses the worst atrcsaes in the
gt s ol . valve memder, 3 2 B A

F 3 * " “Flest Cycle’ Second Cycle Third Cyele: -
Cycle Tioe - Open: 53— Close: £9 ° Open: 52 Close: ;9 . Op'n';Ez Close.s__fl

Yoltage Open: %20 Close: 20 Open: 42O Close: 430  Open: oA Close: &3

Max, Current Open: MClo,ez Saangp Open: [Samp Close: S:&\-f Open: L“..rﬁose- )

CO.C(LNIS: (ieo dc!ctibe ‘I"p"il“el‘t OA Operablllly, eXCes_o,iVe opzrn ( 1 : \
'i,unl dnﬂ‘_-‘te)
.9031 5031 Int‘rna‘ionalo Inc.

49 & 0.5.
: ggzth Stonington, Cqnn. 06359

Test S rviaed DBy!? - \ Data Recorded By: . T
b 75 Y’R’-&&_‘\_-y\efy«w i W T TR A
Q — A
PSI Ins tor: /
o~ g TSI Inspector: und foma

Witneased Dy:GM J%\N “@_“ _Z g




T s posi—aead reraien v, nie.  NHGLEAR A
o WIEER T v rs e Sy 3 x4

Sraveler Yo.

= P3I S.iial llo.
1024 5245 =04 0500 ] 15245 (-

- oSt PP ef Ta. T T TEen Tag Ko,

| SYone, Aad Webster | 2068Y-20A . | (b 5
Valvo Size & ANSI Raling Body Tyve

- | a4 45D £b. | Sinale. ¥yimge |
-th\num\itlé‘
Shell Test per PSI Specification 15245 TP-b Test Hedium ’ |

Pem, neé-a\iled
15245 TP- Test Medium

Allowable leakage: Shell None Seat

-

Seat Test per PSI Specification

None

Disc Position
Open

Flow Direction
Into Seal
Avay From Seal fg_m

Seat Test per PSI Specification: Test Hedium

Allomable Leakage: Seat £
Flow Direction| Pressure| Time le-tage Accept Re ject Remaris
Into Seal
Away from Seal
Tested Ey: Date Inspected By: " Date :
A 4% b22% 4 M 24645

Comments:

Posi-Seal International, Inec.
Rts. 49 & U.S. 93
North Stonington, Conn. 06359

DUCUESNE LIGHT Company Peap 13
BEAVER VALLEY POWER STATION #2
Poo. NO. ZBV"'.'bA J.ﬂ. NC. 122‘0
MOTOR OPERATOR BUTTERFLY VALVES
PLANGED AND WAFER TYPF CAT.|

“Hitacased Ny N lmfc— ['Autﬁérizod Inzncctor Date
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_,32--152'1*—0(.«0 800

944‘4_4%

Sl

| 5248 -, —

Cu: Loncr Par chasye Onlder U gt [“IL'L'Y," . ‘d(’ Lo T

_ S .__.A—AAL_Yy:.b‘s«{_ -.28N_768

Valve Size ; TANST Rating “Boly vyps AAWSA Moy D7
—&&m__"' ~~———————_———_l50_“b J-.—iL. '_\ __F_l%_-

Shcll Test p'-r PSI Specification Test Mediwn

Seat Test per PSI Specification

Jﬂ__&%c‘l

|
|

Peminivaized

N A

e o

[r‘;r‘ l Ialhorized 3 In: oﬂctnr

15248 1P-9 Test Mediun
AMloable Leakoge: hell ‘
o#adle leakage: S None Scat Mo .
TEST RESULTS
Shell Test |
Disc Posi Pressure | Time leakage Accept Reject Remarks. ]
Wn-‘ ' ) - -
e —— - e m— — -
Floir Direction| Pressure 'i‘i:me ' lzakab; 3 Iscc‘cp.‘; il Reject Remarks
Into Scal :
-Away From Seal d2_min.] 8 P ;
: . \aralizel
~isc Test per PSI Specification: 15245 2 Test Hedium g A
- Lt M ader
Allouable leakage: MNos .
Flou Direction| Pressure | Tine leakagne Accept | Reject Parhs
Into Seal
Avay from Scal .y - “—
_ ‘Testod By: ' Date Inspected By: ate T
| T Cewtie SR| T AP0
Coments: ~ . . . . :
. | 1 ternatloﬂu' ine.
®8 13a  Posi-Seal In
DUQUESNE LIGHT COMPANY Prap RtS. U.S. o conn. 06359
PEAVER VALLEY POWER STATION W2 Forth Stonington.
P.0. NO. 2BV-T76A J.0. NO. 1224
MOTOR OPERATOR BUYTFRFLY VALVES
FLANGEO AND WAFER TYPE CAT.I
Wi ansscd l!y Dale N
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STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION TITLE PAGE
®SEE INSTRUCTIONS ON REVERSE SIDE

.

[id ™
CLIENT 6 PROJECT PAGE | OF 24
DUQUESNE LIGHT CO. - BEAVER VALLEY UNIT NO. 2 TOTRALPAGES - 24
CALCULATION TITLE (indicative of the Objective): QA CATEGORY (V1
PIPE STRESS CALCULATION FoOR w4 - :Eftt;::nne
SERVICE wRATER. PPING W RUXILRRY BoNnPinG PND  BURED .
PRG UP TD VALVE PIT RAMD WASIC YRWPLIMG Bui' binG . | Cx QOm DW‘
CALCULATION IDENTIFICATION NUMBER
CURRENT OPTIONA OPTIONAL
-9 O8R5 18 | ivimen-§ Showp CALC. NO TASK CODE WORK PACKAGE NO.
12241 NP(T ) 257 X9 06C
® APFROVALS - SIGNATURE & DATE REV. NO. SUPEPSEDES|CONFIRMATION
PREPARER'S NAME | REVIEWER'S NAME | INDEPENDENT “OA-NGW- | @ CALC.NO. 1 ®REQUIRED (v)
PRINTED "" | PRINTED SIGNED . ».rp
PRINTED :
142 81N v
e I R
o cz'z’-u-um “»
JUNE 29, 1983 Jusk 3o um& 30,1983 193-29~0
1998 J ’ 1220 -4PeT)~ 'm
68%9-0 [
HEMANT SotANKY | KT cCHow S @smAIL
. 2¢. wlasl€Y X 74 ad Se€
. cuock . EI o Ve 118 . € P.ua
DISTRLBUTION
** FIREFILE-MICROFILM ARCHIVES DISTRUBUTED BY BV 2 PROJECT RECORDS MANAGEMENT
' Ncopy J Iscopy
GROUP | NAME € LOCATION INSENT GROUP |  NAME & LOCATION lseur
! (A L i
QV-! Project 111 -
ccol’?l L.n t. l R. Washington [_++0 12 |EMD-SEG | C. Houmiller M
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- | [+ | |Stress Engineer | TN bl
ower Division | A. Fiorente | ' 4 lswer R. Luck s b
Lead Engineer l 245/8 AN TE Project | ¥ SIyERR. :vi
EMD~-Principal | I SPiavece |J; | |EMD=-SWEC-NY | H. Moscow -NY/37 I./: |
dech. Engineer ., 245/8 LYl |BV-2 Proj.Engr. | A
i | :r | |Structural Div.| P. Talbot I/
! , | |Lead Engineer | 245/7 Ve
EMD-Lead iny/ ' R. Obadiah- 245/8 | 1 | | 'R
SR¢ | (Job Book 211-NP-p) Vi l e §
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A SOV 8S
- CALCULATION IDENTIFICATION NUMBER '
' 9
J.0. OR W.0. NO QIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE _z_‘
12241 P (Th 257 X9

REFERENCES

1. ASME Boiler and Pressure Vessel Code, Section [II, 1971 Edition and al)
applicable addenda up to and including winter 1972 addendum.

la. American National Standards Institute, ANSI 831.1.0, 1967 and all addenda
thereto including addenda dated 6/30/72.

2. NUPIPE-SW USERS MANUAL, Rev. 14 dated 7/82 which corresponds to NUPIPE-SW
PROGRAM, Version 3, Level 14,

" 3. Stress Analysis Data Package SI-RM-47A 478 dated 1/7/8/ 43/19/8/ .

‘s REV.0
' 4. S & W Drawing No.:

12241-RP- |198-¢K
12241-RP- 2074 -8N , 207¢-7G, 2070 -5K ,2078-4p , 2074 - BF

$ @& 9w P v e -

v 5. Line designation table for Beaver Valley Power Station Unit No. 2, Rev. 28

" dated 3/:5 /83 .

2 J

= 20 6. Determination of Coefficient of Vertical and Horizontal Modulus of Subgrade

Reaction for Buried Pipes. S & W Calculation #12241-211A-G-36 dated

2
8/13/76.

22

23 7. 28BVM-150: Analysis of Buried Safety-Related Nuclear Plant piping and

24 recommendations for its structural penetration, unissued.

4 (REFER TO ASSUMPTIonN "3)

. 8. Amplified response spectrum calculation with displacements profile data

. for the Auxicia@y BuiLDING

28 Diskfile® g . a7 CORVE SET NO. /1, 12

29 Calculation #12241-NP(N)- 1009-X6-0 CaTED _4/8/81 .

9. Specification for piping engineering and design for Beaver Valley Power &
Station Unit No. 2,28VS-939, dated &/29/94 ANMP E4DCk 2P-uys9 s

e 10. Specification for Stone & Webster pipe classes for Beaver Valley Power
’s Station Unit No. 2, 2BVS-939A, dated 12/15/82 .
» 11.  Power Piping Company, Pipe Hangers and Support ,Catalogue 77.

" 12. "Stiffness Representation of supports, anchors and restraints for Pipe
“0 Stress Analysis and Pipe Support Design", EMD-80-02 Rev. O dated 3/5/80.

13 NOT YSED.

P 4. NOT USED
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STONE & WERSTER ENGINEERING CORPORATION

CALCULATION SHEET

& 5010 &8
CALCULATION IDENTIFICATION NUMBER
J.0.0R W.0.NO DIVISION & GROUP CALCULATION NO. [OPTIONAL TASK CODE| Pace _23
12241 NP (T 257 X9
REFERENCES (continued)

15, 10C - FROMTDANIAL T0 R. LOGANGER & ROLLED 4 WELDED
PLATE PIPE MININUM \WALL VIOLATION . DATED n-3-80. CArr *7)

16. Equipment Seismic Requirements - EMTP-10.16-0 dated 3/30/81.

17.  Preparation of system design information required for pipe stress analysis
for Beaver Valley Power Station Unit No. 2, 2BVM-45, dated 1/25/42 .

18. Seismic classification for structures, systems and component, 28VM-116,
dated 12/3/82

19. Design and analysis for protection against piping system rupture,
EMTR-608-0, dated 7/29/77.

20.  ASME Boiler and Pressure Vessel Code, Section III, 1980 Edition - For
flange qualification method and stress intensification data.

21.  NoT ysEp,

22. NOT USED.

23. Design and erection tolerances for pipe supports, EMD-81-02 adated 11/12/81.

2¢. Preparation, Review and Contro! of Manual and Computerized Calculations -

EMTP-8.26-0 dated 3/30/81.

25. Tube Turns, Welding Fittings/Flanges, Catalogue 311.

26. Specification for Excavation and Placement of Fill under Structures and
Final Backfilling around Structures - Beaver Valley Power Station Unit No. &4
2BVS-928 . dated iLl_aL , and including all addenda up to addenda datzd

2/8¢

27. J.M.W. Audibert and K.J. Nyman, “Coefficients of Subgrade Reaction for
the Design of Buried Piping," Second ASCE Specialty Conference on
Structural Design of Nuclear Plant Facilities," Vol. [-A, pp. 109-141,
New Orleans, 1975,

28. Vendor Drawing Reference:

EQUIPMENT NAME MARK NO. S & W MFG, FILE NO.
PRIMARY C.C.W. EXCHANGES 2.€cP-£E2i1A, 8, C 2004 1o .0'2 ocoOIF
247 MOTOR OPERATED yALw ZSWS-Mov 107 A, 8,60 2006 480 Teh 012K
20" BUTTERF.LY vALVE (Y31,v334VIIS) yyur -016-4-3 2o06. 390 o¢y 0auF
26" BUMERSLY yALVE (v320,¢321) VUF ~0i§~A "] 2004. 3% . 069 0S¢
6" VAL  -v3re VG F-005-8-3 2006 -310. 072 0230

6" GATE vac g - v392 YN - 06O-A-3 2006 310 073 027E




STOKZ 2 wEssToa ENSINEERING CCR2QRATION

CALCULATION SHEET

A33088 i
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. OPTIONAL TASK CODE PAGE 20“
12241 NP (T) 257 X9
FLANGE QUALIFICATION
* REFERENCE NO 20 (PAR. NC-3658 and PaR. ND-3658)
REF, FLANGE DATA

P |-

FLANGE LCCATIONS (POINT NUMBERS) 30,3, 56, ST,2,114, u8, //v,g%lﬁ/h

PIPE CLASS TO WHICH FLANGE IS ATTACHED {é[

10 FLANGE SIZE, TYPE, AND ANSI PRESSURE RATING 24", WN, /50 LB RF.
3 DESIGN TEMPERATURE (N DESICN PRESSURE /50 psic
10 FLANGE MATERIAL _SA /8! GRT  BOLT MATIRIAL SA /93 GR 87
25 c = _29.5 N, Ay = 17796 o2 D =_27.25 o
I Sy - 30 KSI
A. MAXTMUM ALLOWABLE MOMENTS *
s Normal and Upset Conditions
Sustained 3125 (Sv) C Ap
Loading Mega * 6 B /113 928 Ft. Lbs.
12
‘“
Sustained 6250 /Sv\ ¢
- My, = (?3 o - 227857 Ft. Lbs.
fda
Occasional 12
Loading
p Faulted Condirion
. 11250 Ay -wp,2 lz] c Sv) |
M,, = l: ® 3% ¢ 35/ = 365339 Ft. Lbs.
ffa -
12
Sy = yield strength (ksi) of flange material at design temp. (from
table 1-2 of appendix 1 of reference no. 1) Sy not to exceed 36 ksi
C = diameter of flange bolt circle (in.)
Ay * total (no. of bolts x Cross sectional area of ) bolt) cross sectisnal
area of bolts taken at root of thread (inz)
P = design pressure (psi)
D¢ = outside diameter of raised face of flange (in.)
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SNT L #Z25722 INGINEZZAING CCRPORATION

CALCULATION SHEET
ase e
L;‘ CALCULATION (SENTIFICATION NUMBER
.2, 1R w.0. NO. QIV