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Nuclear Construction Division Telecopy
N,Do" HIP 552 5 January 3, 1986
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United States Nuclear Regulatery 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

Gentlenen:

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

Duquesne Light Canpany, along with Stone & Webster Engineering
Corporation, discussed the attached responses with MEB and its consultants,
Mr. E. C. Roda0augh and Mr. S. E. Moore, in a telecon on Septenber 13, 1985.
Based on this conversation, it is our understanding that all questions have
been answered satisfactorily.

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

DUQUESNE LIGHT COMPANY

By -
- _ - - 6

'J. J. Carey F-

Vice President

JJS/wjs

tiredAttachnent

,icc: Mr. B. K. Singh, Project Manager (w/a)
Mr. J. Walton, NRC Resident Inspector (w/a) .[gAffD2MMO
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ENCLOSURE

I "# 7
MECHANICAL ENGINEERING BRANCH

.

REQUEST FOR ADDITIONAL INFORMATION

Service Water Pumps
.

(1) 2BVS-224, pp.1-28 and 1-29, prescribe certain stress limits; e.g., for (1/2)

SSE plus Design loads, the neuturano stress limit is 1.Os. The Spec., p. 2-3,

specifies a design pressure of 130 psig. The Seismic 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
l

which appears to be like a altered joint, your checks made to assure that the
'

stress limits shown on p.1-28 of 2BVS224 are set.

(2) The hydrostatic test, and its witness 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 which shows that the test

has been run and witnessed.

(3) The Seismic Report refers to 2BVS-224, Rev. 2,12/9/80. The copy of 2BV S224

furnished us is Rev. 3,8/27/82, with Addendas 1-4, 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 " Seismic 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 Seismic Analysis and explain why you

think so.

.
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(5) We have food no obvious tie-in between the Seismic Analysis and W valve

identifications given in 2EVS-76A. The Stone & Webster oover sheet appears

to have a tie-in by the S&W Equip. I.D. Code; 23WSaMOV107. This would seem to

imply that Spec. pages 1-12 and 2-6 are applicable to the particular valve cov-
!

ered by the Seismic Analysis. In this particular case, the tie-in indicated
4

by the S&W cover sheet appears to be appropriate. However, in general, how
,

do you make sure that a Seismic Analysis is applicable to a specific valve (s)

identified in the valve specification?
, .

(6) The Seismic Analysis, p. II, shows a valve torque of 21068 in lb. How does

this torque correlate with the torques shown on p. 2-6 of 2BVS-76A7

(7) The Stress Analysis, p.17, appears to ignore the stem shear stress due to the

i specified (2BV,%76A, p.1-12) differential pressure of 153 psi. If this is
i -

true, why was it ignorod?

(8) The drawing with the Stress Analysis indicates the stem is reduced in diameter'

i

and is keyed at the connection with the actuator. How was this addressed in

the Seismic Analysis?4

1

(9) Page 3 of the Stress Report shows a column headed " Allow Stress'. A footnote
.

seems to indicate that the listed allowable stress is 15 times the allowable'

stress listed in A!BS Seetion III for the particular material / temperature in-
~

volved.

(a) Describe the correlation between the allowahle stresses given on p.1-54
,

of '2BVS.-76A with those used in the Seismic Analysis.
!

j (b) Provide the specifics of the allowable stress of 52500 for the valve stems

i.e., material identification, temperature, Code editiogaddenda, Code

i 7mble number.

!

!

!

- - _ _ _
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(10) Addende 3 of the Stress Analysis states that "... modified tracket by in-

orensing vidth from 3 25' to 8' loeg'. The stress Analysis does not say h t
3

I the valve draviage were changed to refleet the analytical change. Please fur-

mish the appropriate drawings that will provide assurance that the analytical

change was incorporated into the valve construction.

(11) The Seimio Analysis does not oever the analysis of the bolted-flanged joint
,

| oonaseting h valve to the piping. This is acceptable provided the adequacy

of the joint is checked as see part of the evaluation. To oceplete our audit
;

; on this aspect, please provide the doomentation (perhaps a Pipe Stress Calou-

lation package) which includes evaluation of the flanged joint for the valve

j oevered by the seissio Analysis.
1

(12) The Seismic Pmotional Procedure includes a form, eseismie Functional Test

Record'. Please provide a acepleted form for the valve oevered by the seissio

Analysis.

.

Piping

(13) Minimum wall thickness of girth butt welds:
P

23V>939, p. bli, appears 'no define and oontrol minima thickness of fig 111

welds by the 8t,' shown on S!D-3P-toS61-5 and ->5. 2sVS-58, p.1-53, appears

to similarly define and oomtrol minimum thickness of dag welds.
|

(a) Is our ' interpretation oorreott

(b) that are the minism wall thicknesses used for pipe with diameter greater
i

than 24 ineht

(c) Do the minism wall thicknesses apply to plate-pipeg e.g., SA1551

(d) Please provide doomentation (e.g., shop travelers with minism allowahle

and minism sensured wall thicknesses entered thereon) which demonstrates
|

the control of minism wall thicknesses at (a) shop volds, (b) field welds.
!
t

, . _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ - _ . . _ . _ _ . _ _ _ . _ _ _ _.__ ___ _ _ . . _ _ _ _ _ . _ _ . . _ . . . _ , , _ - - - - -_ _
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(14) 2NS-59, p.1-16, states: eFor attachments dich are designed by the Seller,

the Seller shall be responsible for deterniaing that the design assures tot-

.i
al stress levels withia oods allowable values not only in the support parts,

but also in the piping to dich the support parts are attached'. Because we'

are not sure dat is meant by 'oods allowahle values' in the piping, please

provide emaples of this determiastion for (a) aoalatogral attachment and

(b) integral attaohnent.

(15) 2W!>939A, Pipe Claseos
,

This dooument is deemed to be signitiosat because it appears to be the major

and, in assy omses, the Shll, pathway through dich the oonpliance of Beaver

I Valley pipiag with the very important requirements of Code N#NC/HD-%40 are

obsehod.

(a) As a samment (as response aseded), the " Memo describing how anzimus De-
sign Conditions are determined for Pipe Classes" would be elearer if the4

relative staple equations used to determine F by " equation (4) of h%41'
were witten out. Eq. (4) of D%41 depends upoa dich Code Edition /
Addenda is being used and there is a minor ambiguity in the Code defini-
tion of 848 (Are diameter tolerances to be imeludedt)

(b) Applying the sero-earresion/ erosion-allowanos equation for F

| P 1r 234,/(D,-2yt )h

to Pipe Class 151 for 43-imah, 3/8 inah --i=1 vall, SA155 Crede C55,

-

Class I pipe, gives

F z 2x13,700so.%5/(4M.8so.%5)

a 240 pai
~

This omiculated allowable pressure, even with sero corrosion / erosion al-
1

lowanee, is less than the 275 psi shown in the Class 151 Tahle. Your com-'

poeta cm this calculation are requested.

|
,

l

|

I.

!

_ _ _ _ _ - _ _ . . _ _ _ . . - - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ . _ _ . . . . . . _ . _ . - _,,_ _ _
_
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(e) 80-3641.2 is on straight pipe adar external pressure. Now is this Code |

nguinment ebeekod? For sample, 2BVS-76&, p.1-26, indicates a possi-

bility of a 45 pai pressure existing inside contaisment, which saplies a

possibility cf a 45 pai external pressure en piping inside containment.

2BVMJ9A, for Class 151, includes pipe up to 42-imah size with 3/8-inch

wall. The Code allowable external pressure for that pipe is about 15 pai.
* We do not flad say restriction or warning that this pipe any not be suit-

able for use inside ocataissent.

(d) Tables for Pipe classes 302 and 601 do not invoke the use of 516.9 for
i

butt veld and fittings. Accordingly, fittings purchased to meet the r w

quirements of these two Tables would not prwide fittings in accordance

with No- $ 9. While most of the Pipe Class Tabl,es include a heading "Not ,

applioshle for ASE III", Pipe Class Tables 302 and 602 do not have that

heading. Your explanation as to why B16.9 is not invoked in Tables 302

and 602 is requested.

(16) Conformance to ANSI B16.9,

Your Piping Date Item 7 involves a purchase order for elbows; Item 8 involves a pur=-
,

chase order for a tee. Neither of these purchase orders invoke 316.9. For

Item 7, the inclusion of 'I/R' appears to provide sufficient assurance that

!!C- $ 9 has been set. However,*1t is g;L), apparent that the tee in Iten 8 meets

the requirements of !!C-$9.

I Thecenter-twenddinensionofthe10rPSteeisgivenas8-9/32". The center-

to end dimension of a B16.910NPS toe is b1/28 Accordingly, the tee has nom
| standard dimensions. From the standpoint of meeting the pressure-design re-

quirements of NC-$9, this is not necessarily a trivial deviation because it

controls the space available to provide reinforcement of the opening.
I

i SA-403 says: " Fittings different from these standards (e.g., B16.9) say be

i
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ftsmished in sooordname with 39.s 39 says that, if so furnished, they must

tu marked with 39. We see no evidence that 39 was invoked in the P.O. or the

toe is so marked.
,

However, even if the tee were marked 39 in formal ocepliance with SA403, the'

requirements of NO-3649 would not necessarily be set. While B16.9 also per-

sits non-standard dimensions (with the WP marking deleted), it does not waive

the requirement of Par. 9, Design Proof Test. This is the significant diffe >

esos between B16.9 and SA/43 (or SA234) from the standpoint of adequacy of pres-
1 .

Note that the Code Dimensional Standard Table invokes ANSI B16.9;sure design.
,

3g1 S&403 or SA234.

In view of the p. z % ', we require

(a) A list of butt velding end toes used, or to be used, in Beaver Valley Code
Class 1, 2 or 3 piping that have dimensions not in sooordance with 816.9.

which demonstrate that each of these teos
(b) Data (calcult.tions or tests)/NQ/N>3640, as appropriate.meets the requirements of NB

(17) Seeming ^_ 14es in Piping Data, Item 8

(a) The pashage includes Custem Alloy sheets for two toes which, seemingly,
differ in Heat Code (b7110, D4943) and end bowls. Which one of these!

'

toes is actually the toe deseribed by the NPP-1 forut
;

and 0.5198 The(b) The shop tabrisation a b t shows two m in. wall', 0.3198
in-process scetrol sheet shon minimum wall, .400/.419 and .403/.415.
)A:st is the signitionase of these minism wallet

.

(18) Witness of Uptrcatatic Tests by ANI
We see no mention

|
234920, pp.1-114 and 1-115, discusses hydrostatic tests.

of the vitaess of theew tests by the ANI as required by the Code. This also
4

i

seems to be the case with your pump specification and your valve specification.

Please describe the procedure you have that assures that the ANI will be noti-

fied of a pending hydrostatic test and that he is present duTing those tests

to the estent required by the Code.

. - _ - - - - - . - .,-.- -_ - .-. _ . - . - - . - -. - _.-
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(19) Se t-faster
We aste that 2BiM-45, p.12, discuseos the depeadones of f ca amber of op-

ales. Your Stress Aanlysis Data Faekage 26-100A lists a neber of system son-

diticas but we find as indication that any consideration was given to this

Code requirement. For esemple, F. 6 of NI-100A describes 'a large tepere-

two swing * with no indication of how amar times this might occur. Please

identify that partion of yew specifications sieh provides the basis for the

g inaluding the nabar of times the 81arge temperature sviage ooows.

(20) SIF for bransk oceneetions

Yow Pipe Stress Calculation,199E, on p. 8 states

sat potate 41, 45, 56 and 35, (Pt. of intersection with mall Nro piping),
the stress intensification faster for the run pipe is assumed t i be 1.5. i

Sis is oceservative. " j
,

on p. 36 of 299E, the SIF for point 6 is a.,,.,lately omleulated by the Code

equation:

SIF z 0.9(R/T) /3 = 0.9(1.25/0 775)M3e 2.009
,

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

SIF * 0.9(1.4/0 300) 3 m 2.747 i

Noting that the Code SIF !.s 1.8 times as high as yew asemed 1.5, dat is '|
|

the basis for your 'This is senservative*T

'a Package(21) The steam generator blow down line oevered by Stress Analysis ,

IM-100A would seem to be potentially subject to water hanner and arou.

valves and pipias. Please des w ibe how these aspects were oomaidered in ye w

evaluations.

,

,

~ ~- , . _ _ .
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Resoonse to MEB Questions

f 1. The sitered joint is internal of the structural assembly and is not
L considered the critical element of the pump discharge head.

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

j. acceptability of the nozzle.

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

2. Hydro test report S&W File No. 2702.540-224-009A (See Attachment "B").

! 3. Yes. (Informal procedure of routing spec. through EMD for approval.)

| BVM-122 Eng. Confirmation / Updated Program

i
'

BVM-166 SQRT and PVORT

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

BVM-176 Seismic Qualification Task Group Organisation & Procedure

4. Specification used was the purchase specification dated May 20, 1977
confirmed with vendor by telecon and substantiated by the Seismic '

Analysis report date which was November 5, 1977 (SWIC Flie
No. 2605.450-76A-1115) "

5. By SWEC equipment mark numbers. Tie-in in this case is the Posi Sest
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*MOV107.

6. The correlation with the seismic report torque valve of 21068 in. Ib
is with ites "A" on pages 2-6 (Valve seating torque = 1725 f t Ib or
20700 in. Ib.

The seismic Report provides a conservative value of 21008 in. Ib or
1,755 fe ib.

-

7. Shear stress in the sees due to dif ferential pressure was accounted
for in the calculation. The stem was analysed for the combined action ,

! of twisting due to operating torque (T) plus bending due to the forces
produced by 153 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. ['

!

i

I
!
:
!

_ _ - - - _ . . _ - - - _ . . ._ -
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8. The integrity of the keyed connection 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 within specified

opening / closing times.

See Attachment "C" for Operability Test Results.

9. a. The allowable stress limits used in the POSI-SEAL seismic
analysis were derived using a factor of 1.5S, which is the
allowable membrane stress limit (S ) for the Emergency Plant
Condition Condition (in accordance w,tth ASME III). 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 sembrane 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
III). The allowable limit is 2.0S.

The vendor's approach is conservative since 2.0 S could have been
utilized for the analysis instead of 1.5S.

b. Valve Stem Material: SA-564 GR630; ASME III Subsection ND
1974 Edition through S 1976 Addenda

Minimum yield 115 kai Minimum uit 140
Allowable stress at 100 F to 300 F = 35 kai
1.58 is the allowable membrane stress limit (S ) for the Plant

Inc*orporated in theEmergency condition. This stress limit was
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.

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

11. SWEC evaluates moment loadings on all flanged joints in ASME III
piping as part of pipe stress analysis. These particular flanges are

evaluated in pipe stress cale 12241-NP(T)-257-X9, Attachment "E."
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12. Seismic Functional Test Report with test results included SWEC File
No. 2606.450-76A-114G, Attachment "C."

13a. Yes. SWEC standard STD-SP-1056-1-5 and 3-5 was used in specifications
2BVS-58 and 2BVS-939 to define and control minimum pipe wall thickness
at shop and field butt welds.

13b. The minimum wall thicknesses for piping with diameters greater than
24 in. are either identified in the notes of the appropriate pipe
class or in the tabulation of Special Wall Pipe in Specification
2BVS-939A (Stone & Webster pipe classes).

The minimum wall thickness 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., SA106,

SA312, SA155, etc). If :he Vendor finds a violation of the
manufacturer'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 specificatioc,and/or code requirements.

See Nonconformance Control on page 1-25 of Specification No. 2BVS-58,
Rev. 4.

13c. No. The minimum wall thickness in STP-SP-1056-1-5 and 3-5 do not
apply to plate-pipe. STD-SP-1056-1-5 and 3-5 are applicable to piping
24 in. through 24 in. only. 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.

13d. The shop traveler documentation for shop fabricated piping identifies
the design minimum pipe wall thickness and actual wall thickness
measurement for both shop and field weld and preps. Similar
documentation exist for pipe end preps prepared in the field, see
Attachment "F" for additional shop travelers.

14. Code allowable values in the piping are as shown in ASME III for
attachments to ASME piping; and values for SWEC Class 4 (non-ASME)
piping are as shown in ANSI B31.1 code.

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

f
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b. Code allowable values for integral attachments are taken from the
ASME III or B31.1 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 these codes is described in the
specification sections " Technical Requirements" and also in
sub-section " 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.
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 h 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 4 in. nominal
wall thickness into Eq(4) of NC-3641 P now becomes 323 psi.
Therefore, the design pressure of 275 psi in the pipe class is
conservative.

15c. 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 pipics can withstand 109 psi of external pressure, see
Attachment "C" for calculation.

15d. 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. SA403 states that dimensional
requirement for butt veld end fittings shall be to ANSI B16.9.

16. Although the purchase order (Item 7) did not state ANSI B16.9, it did,
by inference, invoke ANSI B16.9. The purchase order identified the
size, wall thickness, material and grade, and type of fitting as well
as identifying it would be used in an ASME III construction. SA403

(the material specification) invokes ANSI B16.9. Item 8
(documentation package for power piping spool QSS-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 is a special fitting. The dimensions and
weight of this ese has been factored into the piping system design and
found acceptable.

_ _ _ _ _ _ - _ - _ _ _ _ - .
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I 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 prey area.

|
These 10 in. teos 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 S9.

j Therefore, to mark the fittings to 39 would be inappropriate.

i This tee, although not in compliance with ANSI B16.9, is properly
| factored into our piping system design.

17s. Neither tee, with heat code D-7110 or D-9983, is describle on the
NFF-1 form. The correct tee for spool QSS-64-9 has heat code D-7112
and is referenced on the NFF-1 fore and the spool shop traveler, see
Attachment "It" for CMTR.

17b. The 0.319 in. and 0.519 in. minimum wall dimensions are the manu-
facturer's minieue well for 10 in. Sch. 408 and 10 in. Sch. 80

l fittings, respectively. The 0.400/0.419 in. and 0.403/0.415 in.
dimensions are measured wall thickness a distance back from the weld
end ( 1 in.).

|

; 18. The pump and valve specifications (2BVS-224 and 2BVS-76A) require the
! pumps and valves be hydrotested to ASME III 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 (NFV-1

| form). The piping lastallation specification (2BVS-920) does not
| specifically state the ANI should witness the hydrotest of piping.
| The ASME III code and SWIC enchanical test procedure (MTF) 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 Fleid Construction Procedure
(FCP-216), Attachment "J."

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

I
i Note reads: The anticipated number of cycles for conditions

1 throug5 14 is 7,000 or less.

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

I_-.
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20. The cal cul ated S IF ' s based on the ASE III 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 K99K are boss type
reduced outlets . Using paragraph NC-3673.2 of the ASE code res ults
in S IF' s that do not exceed the 1.5 which was used in the stress
calculation for the decoupled branches.

The S IF used f or P t. 6 was conservatively calculated by the NUPIPE-SW
compacer progran based on a f ull size connection using code equations
because this branch line was not decoupled from the run pipe analysis.

21. Water Hmeer. All ASE sysesus are reviswed by SWEC EM) and Power
groups for the potential of " Water H asme r" . Systems which are
identified to be subject to Water Hammer are listed in Appendix IV of
2BVM-45 Rev.10 dated September 25, 1984 (Attacluen t "K"). NUEEG 0582
was used as a guide in the determination of system transient conditions.

Note S troke times of contairusent isolation valves range f rom 3.2 to
3.8 sec. to open and 8.6 to 9.2 sec. to close (Ref erence Specification
25VS-651).

E ro sion . Class 1502 (1500 lb 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 contairusent
penetration and including the outside containment isolation values. At
that point, a pipe class and QA category change is provided (Class 901
Q.A. Category II) and a f eedwate r inj ec tion line is provided for
subcooling.
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! F3cw Direction Pressum Time Isakage Accept Reject Remarks

Into Seal -

Away From Seal

Seat Test per PSI Specification: Test Medium
,

'

A11mable Isakage: Seat
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Max. Current Open: Q Close: g Open:p g Close: ( g __ Open: g lose: O
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eoax.a.u. zw::.me:a, u=. N 'F K ~, .
_..

~~ -"

. MtAR FIrrar.i:st P. sic.tr $_gy 3 gg4
*;ravelcr i*o. P3I Scrial :fo. -~

,,-iS.ms-ow m s-"~us- u -e''CuWncr 7urcha:4TMer no. Itcn
"~

,
, Tag No.

"Atan M WDh dlAN ~ 7/t A --(a- ssW5fe46 Vie tValvo Sise ANSI Itating Body Typea
14 /SD A.b. SI n,a ie- W- a e__

'

*

Shell Test per PSI Specification '*** "jgg g Test 11edium '

Seat Test per PSI Specification Test HmHn= ' " *"* W1R2 45 W-3 Wru
Allowable Isakass: Shell None Seat go

; TEST RESl!LTS

| Shell Test -

Dise Position Pressure Time Isakage Accept Bejoct Bomark:r
Open gpg pg,_ ; o g q, o /'

, _ , , , , , , , , , , ,
-.

. . - . - . _ _

.

Sc.i:, u.n *

Flow Dimetion ' Pressure Time Isakage Accept Reject Remarks;

Into Seal
; Auey From Seal fD M te 1a m;n. 3 V Pim S.i1 .4.c14

* ' "

Seat Test per PSI Specification: Test Hodium

' Allowable Isakace: Seat '

Flow Dinction Proscure Tirao Isakage Accept Reject Rosarks
Into Seal
Away from Seal
Tested By: Dato Inspected By: Date

N A/JV f/!/. 75 7 f
Comments: *

.

Posi-Seal International. Inc.
Its. 49 & U.S. 95
North Stonington, Conn. 06359

!
DUCUESNE LIGHT COMPAsiY b
BEAVER VALLEY POWER STATION 82

.

| P.O. NO. 2BV-76A J.O. NO. 1224
MOTOR OPERATOR BUTTEstFLY VALVESj
FLANGED AND WAFER TYPE CAT.!

-

,

t
'

h
liftnessed ly: Tdte ' Attthorized In3pcetor - Date

~

,

._. . _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . . _ _ _ _ _ _. _ _ . _ _ _ _ _ _ - - - - . _ _ _ . . .
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,

| .,ll ~ - ,h fit!AI. TF.57 IG?O:tr
8

*ir.'velcr l'u. . -- - . - - .. _ f_4. g._ . .. . . j W7__. .'3
. . _ _

8. _ .

M Unrial No.
.__

CuMhh.r 1'l #25 N-20 Q."D.809
:
'

1 urchwu C rite.. ..To.. I S 2 Y$~~b Qri Ti.cr.i. yq co,
% ._.5@mt M W DSM -1A.Y=A

ANSI Hatm.3 dValve 3.1x0 '.g E.ty Typ__t.tsWitMov!S7c-

3 .
.aA$ -

JS*O L h. % q \L Y\

Shell Test per PSI Specification g p
_

g Test !!cdiura -

Scat Test per PSI Specification
2 K.3.W ~7-9- 9 Tcat MaM um * *" * ** ##--

w&
A'11cr.sa heaNage: 'Shell

lione Scat gy *

. . . . . . ' . . :' ' -*
. .-. . . e. *:..

TgST RESULTS ' . ., . .' ,
,

-.
.. . .

.
. ,

* . . , . ' ' ' .
<- gh'411 Test ' ,, . e, .

' . - ' ' . ' . .
., . - -

Disc Position Pressure Th bone Accept Retset Remarks.

.

.

; Open
'

'

.,
- ,

.-.
.

- _ -

.. .. .
''- ,

. . . .
.. . * '-

~ .,

Flcar Direction Pressure Time' Ic *_ age Accept Reject Bemarks
,

I. Into Scal
. ..

.

.. -* *

{f'wayFromSeal
. ...

-
ass an A e. 6 /-

*' '
*

..- .., .

, sic'e, Test per PSI Specification: .s ,. w anwar.4ea.jga y .yp. 7 Test Medium\ .. wy.

Allowablo Isakage:'' m '
'-

Flo>i Direction Pressure Tirac Icahnge Accept Reject NrksInto Seal -

-
.

E"*.Y f*** S**1 .

3sf Ontra \ m%. 2s V '

Tated By: , --

. . Date Ingucted By- Date
.

: 07-641,.',- : e.:ts1%
-

=). & u.iig. , . -
,, ..,

Carvaents: .. ''. . . * *
*

- - *
, ,.

,
. ,.

. -, - .,
. ,. . ,-. . .;. . . ,.-

.
.

. . . .:: ..- ' ~-
-

g ,, ,9 sic.a., w-
.

.

-
DUQUESNE LIGHT COMPANY b" i *P & U 0- ,' conn' 06359g
REAVER VALLEY POWER STATION #2 10Tgh Ston188

. ,.*
,

P.O. NO. 2BV-76A J.O. NO. 1224
MOTOR OPERATOR BUTTERFLY VALVES
FLANGED AND WAFER TYPE CAT.! '

-
.

m
*

.

e
, .

. .

Sool t t E Ti d .
.

'

Witncceed Dy: iia.te Authorized In:;pector | Date\ r ... .!
.

^ A "
1
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'

h _ por,I 3Er.L I:Tra. '.7IO." L, II G. hMU.

h" - ~ '

fit!AL T:-:3T ?.? cat 4,, , g o p :g . 4.

Traveler 1.'o. P3I Scrial !!o. ".

~

CdR omer
- ~

Menaw Mc. Ao. Rm Tag Po.
She.AA \1hbJdW Ad. ~ 70 A b DW 5* M6 V 10'ICY
Valve Sice A!!3I Rating lcdy T a --a 3T

A tl. 15'o J. b. E q \* Tib. n g e___

jg2gg g ,4 Test Medium h'gpShell Test per PSI Specification

Sert Test per PSI Specification Test Hedium
,

Anowable Icakage: Shell Rone Seat
.

TEST RESULTS

Shen Test

Dise Position Pressure Time leakage Accept Reject P=&
D" 42s MI(t_LD__rso. D L3. 5.2 c4 M.:

Seat Test -

*

Flow Direction Pressure Time Icakage Accept Ecject Remar'.cz

Into Seal - -

Away From Seal

Seat Test per PSI Specificat. ion: Test Hedium

Allo. sable Icakage: Seat

Flow Diraction ' Prescuro Tirao Icakage Accept Reject Remrks
Into Seal
Away from Seal

--.

Tested By: Date Inspected By: Date

G -f 3 *1f C,-t3**)?n. a-

Cocraents:
_

-
.

-

.
.

Posi-Seal International, Inc.
Rts. 49 & U.S. 95 . ~

North Stonington, Conn. 06359 .
DUQUESNE LIGHT COMPANY E*W .

BEAVER VALLEY POWER STATION #2 -

P.D. NO. 28V-76A J.D. NO. 1224 .

NOTOR OPERATOR BUTTERFLY VALVES
FLANGED AND WAFER TYPE CAT.!

, -

.

h

~~Ylihessc<i Dy: ~IElE ~ Authorized In pector Dato
__ __ --- .
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hhh l'AG E ,.g , O F ,gENGINEERII-:C STANIMRO
- .........Lg

._

SEIS".lc FUNCTIO'IAl. TEST IWCO:tu
,

. .

POSI-SEAL REFERENCE 110. ,f524I , ,

val.VE AtlSI SERIAL ITEH 1:UCLEAR ASSEMBLY YkthE' TAC
SIZE RATING NUMBER NO. CLASS D*,lC . 1:0, REV. NU!!BER'

,

)$b W t&2'45=L*C. $s .3 ID '/$~l- [ 2Sw.$4 tab 4 t tf1/*, ' .

, , '
'

* *

H01'OR OPERATOR DATA: **
.

,

Hanufacturer: L w *i b v e u e. Hodel M26C. SMf5' o$lk Pos.*&
^5erial No. ~~2 4 \ G K l .

'
Motor. Rating: HP _ ."&*n - Phase 3 Frequencydd /4 Full Load Current it.3.

Voltage 4th W k. Locked Rotor Current 1/,9 ..a c...
- * ~ yv. ..

. .
,

'' '

' .". )y '
t. . . ;.. .- .: .. .

. . . . ,

*^' ** *CIVE!! DATA:-

: , . . . . , .., .. . . , .
-.. .., .,,

..
. .. . . . . . ... . .' * -

'/ $ ~.6' ' ~ * PSI (TABI.E I) Specifled Opening /<m Diff. Prer.:o m / -

''lo .in:. Tica QdI%* Equivaleat ! .

as o. .

o e > > Voltage / Fluid 1%.* 2- <* . . . *.. . .
. . - ... .

.

>z>u
. :~o < .

-

.
. * . . :. . . : .< n

- -
-.

**' '

; * y y * TEST DATA (ACTUAL): ;.* *

* * " ,*- -
. , . ,, , ,

, , '
*[ac O E Diff. Pressure Across Seat (Appli'd)' l~(o O * *'" PSI.*, *,,*f J'.. j.*

e .

$ ec Equivalent Seismic Force (FR) ,(Applied) gqan LB ' ','* ' '**
- .. ....

,

< 33 W - - .. . . . . . .* ,

t : '..
'

.. . , - * , . -
-u. .. .. . .

.z< i. . *

-
. . ..

* ': ecz , . . . -
,

- l).
,

* ' '*! Ac ruATOR ~*
., 5, g ; o

' ** *

< -

F10V!N 7-//lG REQUIRED.
< w< suura:c . . ACTUAL.ew ac z .

- - -

|>ygo [ -- (in.) L; - 2.25 2_ , M~-.

-t- : y (in.) L2 - 7.6 1. o' ee z =

f * .8 2 i on. ).b - af . s ( r-
. *

!.Sa5 t,G- (dee.) o -
'

g 5* vr*
-- .

. ,. zm
|

-l2 };OTE: 9 is the angle of the selsmic force.*
.

,

that causes the wor'st stresses .in the, , . . , fg -O .* * *
.

.

. l..).
* *' *valve r. ember. ..

**

t '| . *
. -. .

. .
* * * First Cycid' Second Cycle. Third Cycle ** "- *

Cycle Time .~0 pen: , M Close: [* Open: S7 Close: i'l . Open:Q Close: JJ
Yaltage -open: Vra close: m Open: 470 Close: no Open: y -M Close:. 13L

Max., Current Open: M Closes g Open:t h y Close: g m_. Open: n- .Close: f ,

COMMEliTS: (ie, describe irapairraent of operah111ty, excessive operating tietes, o:
. visual dan.,ge) * *

"

.Posi-Seal International. Ino~. .. . ,

Rts. 49 &.0.S. 95North Stonington. C'onn. 06359 ,-'

...

Test Supervised By 1 Data Recorded By: -

V . S o.5 c 4 3 2.41 %-

witnessed By: @ h k jg g PSI Inspector: Q g '

.

- - - , . , , , , - . -.---,,-,,,m-.-w.-,,,---- - , - - , . - - e-w. - -,,--.---,--,,-,,-n ,.---->.,,,-,,,w-w , , - - - , , , - - , - - - - - - , - , - - - , , - - , - ,
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POSI SRt.l. NfffCTIDML, Ii:C.~]' dM
~

. ,
_ , ,

. hkN _gh ' 3j_ gfit!AI. T".ST P.90.fT
i ''raveler No. P3I L isl *lo..

91- / 5.:t 2"5,-04 -6200
~ 7CciFi)~"~MS- G -c.

5'Ctisto ncr Purcha:. tit #.cF'Ho. TaDo.,

..$-h m A _A n k WC.bh ..__ ___S.AN.r_'2 fs A____ . __ 10 - ASW5 t M6V1otValvo Site ANSI Italing liodylype ---a
.t4 15D A.b. Si n,$)e_ 5:.qag

,

-

Shell Test per PSI Spocification " '"'jgg 94 Test 1-tedium

Seat Test per PSI Specification Test 14 alium #' " *"*M/S:t 46 #-3 wkwe
A11whle leakage: Shell None Seat go

TEST RESl!LTS

Shell Test *

Dise Position Pressure Timo Icakage Accept Reject Remark:-
Open 9f 34 jg ,,. .n y.% , o / p,,, , g, ,2 , g 3f,,..

_ ._. . _ _ _ . . . ._ _

bee u . .
*

Flow Direction Pressure Time Icakage Accept Reject Ramark:2

Into Seal
Away From Seal CD #ifer g6 mW. 3 Pm. S.11 .&sf-f

* . .Seat Test per PSI Specification: Testfledium

Allo: sable leakage: Scat .

lebhe Accept Reject Remarl:sFlow Direction Pres::ure Tine
Into Seal
Away from Seal
Tested Ey: Date Inspected By: Date

N LA/V Yh'/ WN f f.
- .- -Corraents:

.

Posi-Seal International. Inc. |Rts. 49 & U.S. 95
North Stonington, Conn. 06359

DOCUESNE L IGHT COMP AfiY W
HEAVER VALLEY POWER STATION 82 .

P.O. NO. 2BV- 76 A J.O. NO. 1224
MOTOR OPERATOR BUTTERFLY VALVESi

FLANGED AND WAFER TYPE CAT.!
-

'

,

h
IfiincascWT1 : Tate ' Authorized In3.Ector ~7 Date

_ _ . __ . _ . _ _. _____ __ __ _ __ _ _ . - -.--. _ _ . - _ _ - - _ _ _ _ _- _
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@C f_A}{ rma. Tmr ia.?ou
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'

1 St serial no+.Tr. inner no.. .
,

31-J.S.Nhl & A Vcu.800 IS21R-6 s' -
-

.hi Lo. ..nur 1tu hn,u C dk:.. ..i!o. 'Tt,cr.ir
Yag Eo.'__htm.g_ Valve Size M ds.h,SM 3__ 2 L..V.- ,7/o d

~b._.f~Ty.._ _ .t.5W3p n gjp 7 c-.o /.NSI Itatma
*

.

oJ p2 - -.
AA

-- 150 Ah. _ SinSL F i e, ,p _-

Shell Test per PSI Specification g p g Test flediura
Scat Test por PSI Specification

1 C.2 4C 'TP- 9 Test !!edite *** **d
&w.

Allo:tahlc' keUkage: 'Shell
!!one Scat g -

. . . '
. . . . ..

'e.
. . *. :.. ..

. , . . . - TEST RESULTS
. . .

-
..

:*, .' '. '. ,
* * *

5511 '5' cst
. c..

_. *. . *

' . ' ' -:., .

Disc Position Pressure Time- Icakate Accept RcSect Reks.
.

,

Op: n ,-
- . ,

.

--
. . .

.
.

.. .. . .. . _ _ _ _ _ _ -
.

-

.
. ,

. . ..
- . . . ..

*

Flott Direction Pn ssure Time' icakage Accept Rejcet R = arks,
.

.. -Into Seal * *

.
.-

.Attay From Seal . ,.

,33 pgp gg , 6 / ' '

.
'

.,itre, T t per SI Specification: 1 .

o.msowa.r.ze.L'

jgggy 9 Test Itediura gy
Allo.iabicleakage:''yah9 ' '

-

Flo:r Dircetion Pressure Tirac Ical: age Accept Reject P~nrksInto Seal -

-
'

Atcy from Scal g.,g pgg \ w, .o / *

Tcstod By: .
-

Date Inspected By: Date
.

.,

__ 'h h '

.
C,k$bQ

~

. )'. $, aff f. '

,-,
.

-

com ento:
,_

.

. -
.. .

.. ., -. -

--
-.. .,

.
- ..

.. -
. .

. , , ;,
. ...

.. ... ,

.' '."
'

* '
'-

1 Internat5.onab 180* r
DUQUESNE LIGHT COMPANY h gg 4 & II 0 -

50rth StonlUS on' Conn. OWDEAVER VALLEY POWER STATION #2
'

t , ,

P.O. NO. 2BV-76A J.O. NO. 1224
-

HOTOR OPERATOR BUTTERFLY VALVES
FLANGED AND WAFER TYPE CAT.I

'
-

*
tg

. -
.

.

00 Y D,WTA h
?liitnessed Hy: ,.ITa te'

AtLhorized In::pector | Date
. . . - - -.

' a . . . /. . f) A. * ~"
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STON E C WEBSTER ENGINEERING CORPOR ATION
-

CALCULATION TITLE PAGE
*SEE INSTRUCTIONS ON REVERSE SIDE

a we w ,emo.m

CLIENT & PROJECT PAGE I OF g).

,' DUQUESNE LIGHT CO. - BEAVER VALLEY UNIT NO. 2 rat'At. P 4(,e s 2. 42~,
C A LCULATION TITLE (Indicative of the Objective): O A CATEGORY M

PIPE STRESS CALCULATION Fort M - NUCLE AR
$ git VICE w MEA- !)!!N'WRux!ORLY 80llPAkh P ^'* BUR /f?

PPG UP TD VAlVf f/f Rh'P WMfd h'A /P C / M V 8('l L b ik &' . Ul UM U
OTHER

C ALCUL ATION IDENTIFIC ATION NUMBER

J. O. O R W.O. NO. OlVISION E GROUP CURRENT O PTIO N AL OPTION AL
CALC.NO. TASK CODE WORK PACK AG E NO.

J,2241 NP(T ) 2f X$ C
* A PF ROVA LS - S IGN ATUR E & D ATE REV.NO. S UPEI'S ED ES CONFIRMATION
PREPARER'S NAME REVIEWER'S NAME INDEPENDENT {{ * CALC. % * R EQ UIR ED M

,.

SIcNED__ 3 373,,. S E ED
'

4-DATE--

PRINTED PRINTED SIGNED ~

- & DATEPRINTED -

N11 . N Mt}- ws.. ,,, , . . , _ . . . . , , , , ,. m o .~,,
8224t.Wm)=
16859 e ||KtyAMr set.uxy bc7 CH W s e.s m ^t G

g d.
!Il . Z f. N- ,, , ,'jg y gifz.gfg y b g / -

ggg[. L-UC% .'

s . twAtt 2 - e"twi stl- P' f f *-/'

.

RECONCILED
t

DISTRIBUTION

** FIREFILE-MICROFILM ARCHIVES DISTRUBUTED BY BV 2 PROJECT RECORDS MANAGEMENT -

1

I(ttSENT
copy i I COPYGROUP | NAME C LOC ATION GROUP | N AME & LOCATION SENT

f fE M t . M
g,gogt | |0 "1 2 EMD-SEG l C. Houmiller 10 |1|2(FirefileMNro,l R. Washingtong

245/8 I Principal | SEG |j j/ J.| Stress Engineer |film Ar_ chives)**f I e ,

Power Division | A. Fiorente |d J : SWCL I R. Luck (Toronto) !hLead Engineer , 245/8
9 svv2 Project I |j! 8

EMD-Principal g 7, Sp/avoc.o |j i EMD-SWEC-NY l H. Moscow -NY/37 i a i
, , . ! BV-2 Proj. Engr.| |y| |.,

dech. Engineer 245/8

| j j j Structural Div. | P. Talbot
|f|g!|, , i Lead Engineer | 245/7 | !

EMD-Lead Eng, / j
R. Obadiah- 245/8(Job Book 211-NP-D)||N | ||SRC

| g j
l

' ' J--
_ _ .- . - _

'



- _ _ - - _ _ _ _ _ _ _ . - -__ . - _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - _ _ _ _ ___

*
t% e ccesas e, cs comenant anarent sa s.a.ms . as ..aa.ae.s s STOhE f. eEBSTE2 EssGusEE:"essG CORPOm*.Ta0*
$ pesares s sener vs - weeraca6 ses e- . . 4%:e PIPE STRESS SatTcw
Q moscavas c6 detv.e oc - wat acat eaussmaart % wasata. s.as se.asssoe . * ' ' * * * 88''"' "' ' 'masem .a ta

""*'. mrv 1CE
m es u.m te - s.svean6 caesen tse ...aes. s as s,.. sse ....

s's'a tsATE R PtPINJ ( Aux RDG & |cRsEQj_ $HE( i 4 Of ato messees .eei.en-se vent ac . anna 6 6 et see es.at s.eie s ..a su,. ,- es,
ca c ave. _ . tin. y gt . 257 - u s Ac v_ o' ~ .mosareso ece.o=rw .tes se - aansie sauen cameresset ses awie smerm s-oca s e.essun * *, /, s

.,,

// ggg,.yg.g , .;. ., .,.g.,,.y,....,,..,,,,...,; ee eas .se, seerw ese s.sr* s. = = s .is a,e . . ,
'

af gou g osVT asV7@ k ist 2 5nS 024-t||*3- - 7w!sJ4 ':: !?S
k s:J , 13 =m4o % <. s-

1 _ ~* 'S * 0'0~ "'' **~
'

' *tai '* z u' zo
*, u rn:,- . n, - i

. . ,

k .5 / AE ~/ ./ s ois'y, o,,

s c uo f''"
.

x.s - H 720 -'i'is 11e o is . trz
'

i

2Cor ;, w g Lmovoie /
SHEE T 3 J ** W& "

r o* S ,yg & Q ''t,- .

13 6 , cinisa uree
Pes nen.y MM1o

-A >

s os' k p a s' s AW EMMM[ths ' cas f
--

7,,,g '. p g- A, . rs' tys
*

_

ggs' _ _ss' ,
3 gSD gg; ,,

man > 4 2c[PEZio*se[if=$C# 4 ,

b' . ' h W 100 N CA. /S2 hp $ . 44 8 A64 E1 gjg '. q' h '95 # 0,3
-k 'LA"6e , *f, 2-sus -c06 201-S_ . _|(B

'
f auvo rior - * * " " *f>| ~ , , o s noz D *

j L"d s so* za'svo u ssss es

hL N1|h' ~
ul u as\

2 5yS.996 9y.3 ||i$ $n& il 7'4 $_! 1 s* OK17C ' 'Gl'AI

zsi. 2** * ...

covr cov irzsi-urvr>>rssa ze r n*>

.} ,,a_r a s' **

&j'3bi Q'n
,

2-SNS D20-/13-3'j, , . ,;, ,o ' 2-SWS-024 w S ist=

ils as rione "* !!2 'A E*S"S *0'#~"'''

2-Sus m 2 m 31 f 2-5W5 024 M6-3s's // ef'" .'
ze

''
, c,

carnow rans-APw)-sise| t q&
' *t zz)>-@

' s
* H\t ml ? .

*

'ss ; 5esia,.

i e nic' 1 s o* / ,
* s ss' igi$' ** - '2 75' 2 2c' *

121 . szo '<.,,. u*- =
- .

b*N h, -
2,k$1m, _ rima

-
N b 0

\m-

.omo so 2, ao ,s vsa
Akku '** siAssa ,,y <f.

,.

2 67 ecce Erc*mr seS < >
'

g sosy J.*> ~] *St 7,c, . ,-
.

n>
,

': ases- ,w.r wwr

| cour DOM- a.ia.| 01
,

* * '''
, COOL /4th MTEC EXCHAAKiE&'' p. vsgo as

,-- .
C s c,y* SO f h4 [ 79.pg gy

a ucT2w1 2-swS oso isr-3 seaa . a5 u_ ve s, s,
,,,

2-SNS 020-/M-3 { at,rg y , 42
ISO

0e 42 El 7/2 4 N,'i ; ypr .n rvey -,
~~

.q ,,,.S* ') N<s e ae| ininsec rov rress
-

p_g 3s ,,.-|%
,o.

soos - - asv emanvasar me statss n .

,[f'' ,$ t /sa*"W^'*' e D N5
. -

* 0- - . -

'E2'2 '''
| }'h@;" _,ysa oow r

: -. . !P"!"'E!D. M . -- _
,

24 so - m
L SWS O24-//2 32 >'

| 'p& >g2--S
,

--y El2'E' E2'| S-

.
71G *- 9 fnwr esk emy

|| 3 - vst$4

) COOUMi ne4TE4. OctaAMCrEs N* ~-

4 S S 'S

[ L;y%;
-'* t " 2 sws-020-iis a- p ,,,,

+ rz
e,.ro7- >.,,. -s e aa. |

-

. _ _ _ _ . . _ _ _ . _ _ . _ _ _ _ _ _ _ _ . . . _ _



STONE e.CEBsTER ENGINEERING CORPORATION

CALCULATION SHEET
4 Soto LS

CALCULATloN loENTIFICATloN NUMBER,

NJ.o. o R W.o. No. olVISloN & GROUP CALCUL ATioN No. oPTloNAL TASK CODE PAGE
12241 NP (T) 257 X9

i

REFERENCES
3

1. ASME Boiler and Pressure Vessel Code, Section III,1971 Edition and all,

applicable addenda up to and including winter 1972 addendum.,

* la. American National Standards Institute, ANSI B31.1.0,1967 and all addenda
thereto including addenda dated 6/30/72.r

e

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 47B dated 1/7/s/ 4 3/s9/8/ .
'8 er r.o
is 4. S & W Drawing No.:
l.

12241-RP- 198-6K,,

12241-RP- 2074 -8N , 20 7c-7(s , 2070 -5K , 2 0 7t- 4F ,207#-or,,
.

'' 5. Line designation table for Beaver Valley Power Station Unit No. 2, Rev. 28
is dated 3/is /83
is

'
6. Determination of Coefficient of Vertical and Hcrizontal Modulus of Subgrade,,

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

8/13/76.
at

23 7. 2BVM-150: Analysis of Buried Safety-Related Nuclear Plant piping and
recommendations for its structural penetration, unissued..

(Rtnst To Assuupraen es),,

**
8. Amplified response spectrum calculation with displacements profile data

'' for the Auxu.IARY By/L OING
** Diskfile: NUPIPE.5EI5MIC . Ac t/ 224 / CURVE SET NO. II ,12

Calculation #12241-NP(N)- t oo9-x6-o cArro 4/8/#1.as

'

9. Specification for piping engineering and design for Beaver Valley Power b,,

Station Unit No. 2,2BV.5-939, dated f./2.f/fg #A/# ##c4 29'- Wif /P,,

33

s. 10. Specification for Stone & Webster pipe classes for Beaver Valley Power.
Station Unit No. 2, 2BVS-939A, dated 12/l6/3233

Se

*'
11. Power Piping Company, Pipe Hangers and Support, Catalogue 77.,,

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

..

13 Nor usto.,,
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** 14. Nor vsED
3
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,
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dated #213/ e2
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is EMTR-608-0, dated 7/29/77.
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as
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''
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FLANGE OUALIFICATION

(PAR.NC-3658andPAR.ND-3658)
* REFERENCE NO 20 ,

.

REF.
FLANCE DATA

4
FLANGE LCCATIONS (POINT NDiBERS) 30. 3. 56, S7,ltz, //4 , //s . //9, /72, /73, /74

5 E17 7
PIPE CLASS TO WICH FLANGE IS ATTACHED /6/

IO
FLANGE SIZE, TYPE, AND ANSI PRISSURE RATING 24 .WMe/80l8 Ef-#

3 DESIGN TDIPERATURE h F DESIGN PRESSURE I60 PSIG
i0

FLANGE MATERIAL SA /Of G4% BOLT MAE RIAL SA /93 6837.

2.5 C = 29.5 17 796 ru,2 D, =_ 27.25 IN.
IN. Ay =

-

I SoSy = KSI

A. MAXDIUM ALL0tJABLE MOMENTS *

1. Normal and Uoset Conditions

Sustained
M ,, = 3125{T6 C Ab

Sv
Loading

//3 928g = Ft. Lbs.12

Sust,ained ~ 6250 S CA3+ Mfda = 36 2.27=Occasional Ft. Lbs.12Loading

2. Faulted Condition
4

-

1 11250 A -WD 2 p c/Sy g.
3 gM,f, = Is G1 = _3 ES 33 9-

__

Ft. tbs.12

Sy = yield strength (ksi) of flange material at design temp. (fromtable 1-2 of appendix 1 of reference no. 1) Sy not to exceed 36 kai
C = diameter of flange bolt circle (in.)
A

3 = total (no. of bolts x cross sectional area of 1 bolt) cross sectional
area of bolts taken at root of thread (in )

,
2

P = design pressure (psi)
D
g = outside diameter of raised face of flange (in.)

i
i

__ _ - _ . . _ _ _ _ . _ _ _ . _ . _ _
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CALCULATION SHEET
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I

cAccut. Arion :ocurineArion suussa
|s.o.1n w.o. no. civistou r, ancup cAi. cut. Arion no. omTicnAt.TAsx :o og - ncr205; 1;;Li ;?f 7 ) 257 X9

FI.ANGE QUA1.IFICATION (Cont'd)
(TO SATISFY OBJECTIVE NO. 9)

3. 71 ante loadine Condittens N00E 177

Nor=al & Ueset (Sustai ed Icadise)
.

na. s a.. u - -
}

Cendition W (Pt. I,bs . ) N (Pt. Os.) Me (?t. Ms. )
m. . , -1134 | 90 o 4 | -1058-

. . , . . . . ass | 257 | 4467
E'$'U't7,4msur.

-S547 | 366 |-36430-

* :er.a1 sus aznee
(42,et. rate; x,, = -6313 M,, .-9Ii3 N:, = -330 2 i

Ma.x:=.=n Torsional Mame: Mxa = '3'3 Ft. Ilsa.'. - - se e. ,. w M s = ,j .w2 x, 2f

Mfs = 34255 Ft. I.bs.
Are Mx and Mfs 6Mtsa ? Yes / No

<

i

Ner:.a1 & Umset (Sustained * Oeessiccal)-.

5 ;crsica
E0C010:03 ie: . rI +4% (N. Lb3,i mf (ft. .,cs . j # .4 g f* , Mg . ;

.

cas(wsw + susRTIA)| 2779 3:54 2733
,

osser ceenstenal |
|

-
-

;

| 2 ~/ 14- 336 4 | 2 ~136
(1) '"\/ esc .ocexsaa '

(2) em I 858 3362 5 g42.
! *xs " -'383 |'is * ~ 9H 3 | *:s = -33o 2/

(3) :tal ss ai ee *
! cm masca:*/ 6x to 945(1) + (2) * (3) I xd = |Myd

I =d
i = 15629 :M = 41596

>--- :: rs:.::aa ac=s:: Mxt * ' o '''ir : es-
Ma.x1=um 3endi=g Moment Mfd * *M 2 * Med2

Mfd = M 436
Ft. us.

Are Mxd and MfdI Mfda? Yes V No
9

| * Not to be less than Deadveight alone.

-

.
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CALOULATION SHEET~
.s so e u '

C ALOUL A T!ON 10EN TIFIC ATiON NUMBER (J. C. O R W. O. N C. OlVISICN D GRCup
OALOUL A TION NO. OPTICNAL TASK 000E PAG E12241 2C6NP( T ) 257 x9

.

F1.A';CE OUALIFICATION (Cont'd)
(TO SATISn' 03JECTIVE NO 9)

.

NODE /77 Faulted Cenditten

Torsion Benc:.ng

Condition x (7: L'os ) {F7 (7: Lbs) |S.(ItLbs)
Ther=al tg 34 | - 90ctf. | . I g t4 5

.

'

osadveighe | 368 257 | 44&7
'

Swasm sim.smsar
Other Sustained |-5547 | - 3cc | -34+3o

(1) * ;0taa .austaiseQ
(Algeora:c) - 4 313 | - 9113 | -33808

=

55f(mw + imerm) | 6o92 |- 6226 5 #o6 ~

.

Other Occasional | }
-

|
- -

(2) NSSII* + OCCAs' 5091 | 6224 | Sios
(3) SSEA 3682. &424 |ti6a9Total (Aosolute) M "15087 * 21 % 3 F e " 5 06 02,(1) + (2) + (3) - --.

Maximum Torsional Moment Fg = 15067 ye n,

Maxi =um 3ending Momen: Mgg = j sfg2 f.zg2e

,

Mgg - SS t r.3 re n.
'

Are M=g and Mgg C Mgga? Yes No
/

.

1+Y.

'

MY@.

I.

( o
_O l' 0 |

*

* /Mg '

u
Mx

-

i
4= X N C *.FROM Visca t. E vAMmAh4 , THE F't-A Ha t Ar ALL y.ac'.;is Ant

NCOL 17 7 HAD ' TNd H IGH6C1" MosefMf5 , LCCAL AK15

* Not to be less than Deadweight alone.

;

.'l
.

.

eee e eee e* *
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ICO. 30. 110703

.vA?I. :;0. CCP-95-2
o
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isted Oc'. +ar 31, if72, 2nd all revisian: and adde:.11 thereto
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l ORM NPP 1 DATA REPORT FOR FABRICATED NUCLEAR PIPING SUBASSEMBLIES *
A4 Reqiured by the Primmons of the ASME Code Rides. Sei:oon Ill. Dev. I s.1141 .% 32

Power Piping Company. Donora. PA 15033 N 1141, , *
,,,,,,,,,,o,,,

Beaver Vaney Power Station. Unit 82 2BV 58. J O. No 12241,,,,,,,,,,a,,,, o,a,, s,

Duquesna Light Company, Pittsburgh, PA Shippingport Borough PA, g , , ,o, ,,, p,,,,. , , , , , , ,

M-='r WF. CoelW Mus MM E OW2/1107-095-10 m 11C$ P.p.n, s.i,m hie ni. . .,oo
.._....,..m. .. .

Stone & Webster Engineering Corp
... i >r...ne N.. ms.tav n; y, w p,,,,,,a 3,

h. wion.i me rd N.. ht /A BOSTON. Massachusetts

T he material. drugn. ...nstru.ii..n an.1 ..ekman hig ...rnpl.n mieh A%th ( ..le v re..n it ( Im _.

M/&197I %d tenda Daic Winter 1972 m,, s,,t diin,n

Acmarks M anuf a turen Data iteporn properts identiticd and ugned b Commiumined inspniors have been furnnhed t. ihe Mio. ne ..cm. a ino
-

report
s. 4 e... ..=..w..............

% p Hidn...t. rest By FiaW* p.,

a Des nptson ne piping irnpereed

1 ye. - IS" std. ut. Sals. stl. Pipe, sa 106, Sr. B. Itan Es. 3, ,i d. .14 t.=4'-10 S/M"14. ,
.., ~ . . - . . . . . . . . - . . . . . . . . . . . . .....

L.C. Es. P 1098. Et. D L-62721
18" 1509 F.s. W/If Fla., IF std. Ut. Bees, sa 105, Itan me. 10 L.C. no. 3-3039,

1 -

St. D BJEL
1s" std. we. smas. sei. o.a. ausM-ups (PE) P-7825512 -

18" std. 5t. sala. sel. ButtunM (PE) 7-7825511 -

1 - Task WeM Code Flasa

gyfE: WeMiss Elastredes L.C. Es. E-44, E-47, E-50

R W.. c - 3"
6 0 9 ,z O W B

$ @ L ,. - A

Ln d gCot6 gw0
y@pu.e*

.

**nt. * tar the easements made in thrt repi.rt are i.wres t and that she februdtsun of the de%iribed piping eonforyns with ihr requartments.d SECTION lit .d ihr
i 'll F R 4 \ll PE F ul'ag VhsF L ( ()ptd

.,f ; . n Power Piping Company
,,, 3, _

/*

'anuary 7.1990 N 1623
. , * t'" e _ te*.t.. .t . iin 4.s n n N e.

s TF OF % HOP IMPFCTION N 1141- 3442 :

I % .o.1 h. ra ..a tb.are 4ews Pen.ute b ewel Inspr. tors and ..e ene % ate .. l".+.* 6. . .. .o . .. .e : e ise .. n. e i t. e .
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POWER PIPING COMPANYpower
(Piping, , , , , , ,,

DONORA PA 15033
. .

I JU ll- li ;!1. i + < t t.tPl.! ATI'l
tt H

A i.1 'd a Tis c. I I I ,1)[VISI(N 1

19 U 1.5..i. f.!(If f (I Mi%NY*

HFM'( \*Al.11?i UNIT NO. 2
'

Pf lu llA:W. DitTF.it 2BV-5 8
J . ). PC. 12241

lu.Elt P!PI'I. At'11101IZNTION NO. N-1141

3 :s is to certify that t he piping f abrication as iilent i fiewi
below:

LOl70h150. NO.

MAPN NO. WS-L7-2

Rf..PD. 3
SIO' SI(FET NO. 10 L7-0L7-12 V

SERIAL NO. N-1141-5312.

confonts to the nn t er tal . tabrtestton, assurbiy and test
requi rmen t s o f St one i. Webs t e r Spec i f ica t ion Ntsrbe r 23W- M .
Revi sion 2. Add. 5. <!. :. il . hine 17 1932. for Class 2
piping and ASS. Sect ion !!!. Division 1 - 1971, and all
addenda theret.: includi ng Wi nt er 1972.

I
PG'ER PIPl?G G)

i

BY: ft(M )

em:dLw I,toPd'

/

l

Distrilxition:
1 - With Shipm nt
4 - Ducpe sne Li gi t inspec tor ,

RECEIVED
DEC 211982,

'

$40M & *s0Etti
Erigineerig Corporm

Decament llevas



. .

FORM NPP.I DATA REPORT FOR FABRICATED NUCLEAR PIPING SUBASSEMBLIES * i

As R:q2ed by the Pruissors d ihr ASME Code Rules. Section Ill. Div. I 3.ig j ,,, , g |
*

Power P.p.ng Company. Donora. PA 15033 N.1141g,,9,,
, ,,,,,,,,,g,,

7sW.58. J.O. No. 224IBeaver Vaucy Power Station. Unit s2 g,a,, g,; ,,,,,,,,,a,,,,
Shippingport Borough. PADuquesne Light Company. Pittsburgh, PA ,g,,,,,,,,p,,,, g ,,, ,

-1 MO 10lM.- -

) Pip.ng 5,s.em Jen..I'. anon
......e..-.,.........-...

RP-17 A Stone Er Webster Engeneering Corp.
i.i o,...n s, p,,,,,,,a 3,

N/ .a. Boston. Massachusetts
ibi s . .: n. ,a N.,

T he ...e,..i an.en ...n..n . .. .na .. 6 n..n.h.p ...mpi.e. . ..h m i ..ie . . .. si e e i... 2
<.

N-292Winter 1972 o,, s,,1971 AddenJ4 D,,,kJ.i.un

Memarts Manuf suten D e4 Repiwes pt..peth . demit.ed and ..gne.1 b. t ..mm..u. .rd impe.mn ha.e been fusnahed 1.w the i.JI. .nc nem. .a nn

erpun
. s. .. e .=e...... .~e.-.

sh p n.d,n .. rn, By Field p.,

a Dns tips.un of pep ng .mpn.ed
..~ - -. . - . . . . . . . . . . . . . . . . . .

1 Pc. - 16" Sch. 80 Smis. C.S. Pipe, SA 106, Gr. B, Item #3, L.C. No. P-1576, Ht. ID 68681,
Tube #1-6750, Lgth. = 6'-2" Lg.
4" X-Stg. Sals. C.S. Pipe, SA 106, Gr. B, Item #7, L.C. No. P-1235, Ht. ID L6h414,1 -

Lgth. = 0'-6" Lg.
16" Sch. 80 Smis. CS. L/R 90o Ell, SA 234, WP-B, Item #11, L.C. No. M-96, Ht. ID1 -

UX3J
16" Sch. 80 Smis. C.S. S/R 90 Ell, SA 234, WP-B, Item #12, L.C. No. M-101, Ht. ID1 -

.

WA3AH
4" on 16" X-Stg. F.S. W-0-L, SA 105, Item #14, L.C. No, M 4843, Ht. ID kl7AA1 -

NOM: Welding Electrode L.C. No. E-49, E-59, E-69, E-83. E-88, E-89, E-111, E-112,
E-113, E-115

EECilVED
DEC 211982

Mu'1e & Webster
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, Heat Code: D-7112

,

** Revised 4/14/80-
.

CUSTOM A'.LOY CORPORATIONc
,

ROUTE 513. CALIFON. N. J. 07830

, PRODUCT DESCRIPTION CUSTOMER DATA

item Straight Tee * Name Capitol Pipe & Steel Products
. ._

10" NPS P.O. No. D-13333-OONsize . . _ . . _ .

wal Sch 80 _[594) Tag No. . 23679-N_-il41_ . _ , . . . . . .

Grade WP-304 Seamless Job No. ._.PN-13309 _2,

**
Specifications:. _ ASMS SA-403 WP-304 Seamless Section III Class 2,1971 Editon the

Winter 1972 Addenda and Foner riping _ Spec._N-ll41-01 Rev. 4
Runs beveled _p.e. r SK-79-P-37A Branch beveled per SR-79-P-37CO

CHEMICAL ANALYSIS
C

'

Mn P S Si Cr Ni Mo Cb
_ _ _

Ladle .06 .93 .023 10.5 .70 18.36 8.45
Check

'

MECHANICAL PROPERTIES t

Yield Tent'le Elong. Starting Material
Red of Sta't'og Material conforms to the chemical andP t Str ngth

in. Area *., Control No. tensile requirements of f

|63. 0
*i ,.

37.6'24 81.832 13 3_ CAC 10256 ASME SA-182 |. _

*
.

MILL HEAT NO: 30224 Carpenter Technology Corporation j-

REMARKS:(A) IIcat Treatment: 1950150"F lihour per inch ( 15 minutes minimum
Solution annealed unsensitized and water quenche.

to below 800*F in less than 3 minutes.. i

(B) We reify that these fittings were manufactured under a Quality
m meeting the requirementsof ASME Section III Par. NCA-3800. .

( 0g "JPITOL PIPE
'

.

0 QUALITY# ),#ps
CUSTOMER _(Q &_^

A'.,tPT EO

essucemcE
M -4 4

P.O. NO. M b'7f'H !/,.%# vd-

9
- .HO

S 0. NO..._. y _ g - '

'f 1980
.,

;mtr e. sm v.* --
_

NOTARY P; Jct.tc 0F f:CW JCftSt?

nGM NO
j -

u, c n.... w., n, n. im

CHARGE NO._9p
-

t

e m cf Ne. .,.,,ev ,
. int. a: Hunia,d * 3 'al uv cuitornuDUQ. LIGHT CO, BEAVER VALLEY i40. 2 "'D'8"*''"d *"

Representative / InspectorL.
can and it.n.c. nen ueto,e n,, ,SO. NO. 2 BV48, J.O. NO.12241, PIPE FAB. -

i e,.. .iy ine .ioo,e prouuci nu been nanuf actored
g sceneet.ince With all appliCJlale natti of the abd'

* d8V OI 19 ostid seul spe cJ tioti.. ...

nD 2F-03228 .h . 4. ; , d.-g y-N)[3 L"J A
.
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MECHANICAL
~

TEST :

PROCEDURE | |
!

'

; Title: Number: j,,,
I

PRESSURE TEST REQUIREMENTS FOR ASME
' SECTION 111, ANSI B31.1,NFPA AND . Revision. ,

. .

i
iNATIONAL STANDARD PLUMBING CODE

i

;PIPING AND TUBING SYSTEMS AND g M:
commS 09/06/84

'

ii'

Prepared by: ! !.

|R.1. SAMSoN
!

,.

'

' Applicability: Supersedes: !
'

,

R 6 M-6, R
I SEAVER YALLEY PCWER STATICf4-UNIT NC. 2

''' -

Rg _,

DUQUE5NE UGHT COMPANY 2MIP-2, Rev. 0 2MTP 8, Rev.3t- ,

n 2MTP-3, Rev. 8*
,

8 JB I84Reviewed: h e ld M fo Date Im
, , '

$ Test / Advisory sngineer j

! Reviewed: A/MA Date: F 4.t 4 '/
'

'

'ACD Super +1 or Mechanica.1 Systems

| Reviewed: 8-4 J Date: dabu'

' -: cat.c = sin r, csD

I Reviewed: m Date:
Vendor r

Approved: bM a k . - Date: 9 6-84 -'

Pros.ct sneh..r
, ,

,

i
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. .- .
.



,, _ _

,

o

n-L2241-1209i 08/ 27/84e I42

.

2MTP-4
Rev. 7

a- .

r
.

. . ...

age :.il or ,111.

TABLE OF CCtCE?CS 1.10
'

COVER SHEET 1.14

REVISICN SHEET 1.15

' TABLE OF CONTENTS 1.16

1.0 PURPO3E AND SCOPE 1.17
,

2.0 REFERENCES 1.18

3.0 GENERAL TEST METHOD 1.19

4

4.0 TEST EQUIPMENT 1.20

5.0 PREREQUISITES 1.21

6.0 INITIAL CONDITIONS 1.22

7.0 PRICAUTIONS AND LIMITAITONS 1.23

8.0 PROCEDURE 1.24
,

) 9.0 POST TESTING REQUIREMENTS 1.25

) 10.0 ACCEPTANCE CRITERIA 1.26
:I
#o 11.0 ENCLOSURES /ATIACHMENTS 1.27

|

[
L

\,

*,

i

/9*

%=9

:

I

_ _



|*

n 12241-1209b 08/27/S4 242

2MTP-4
Rev. 7
Page 19 of 24''

attached shall not exceed 6 square inches at

the surface of the pressure boundary material: 10.17

(3) welds shall be restricted to fillet welds
not exceeding 3/8 inch throat thickness, and 10.18
to full penetration welds attaching materials
not exceeding 1/2 inch in thickness; and
(4) welds shall be examined as required by 10.19
ASME III NX-5000.

7.12.2 Temporary or minor permanent attachment welds 10.20
to NSPC piping systems will 'not require
retesting provided that the criteria of this 10.21
MTP, paragraph (7.12.1) are met.

10.248.0 PROCEDURE

8.1 For all pressure tests, the test parameters shall be 10.27
as indicated on the Pressure Test Boundary Drawings.

8.1.1 For a pneumatic test, a preliminary test for 10.30
leakage shall be conducted by pressuricing the 10.31

subsystem to not more than 25 psigsystem or
and isolating the pressure source. If 10.33

pressure dreps more than 5 psig in 5 min, then''

an inspection shall be conducted to locate the 10.34,

j
leakage source. Leaks detected shall be 10.35_

repaired before proceeding further as

determined by the Test Supervisor.

8.1.2 Following complation of the preliminary test, 10.36
~ to not 10.37pneumatic pressure shall be increased

more than one-half of the test pressure, after
which pressure shall be slowly increased in 10.38
steps of approximately one-tenth of the test
pressure until the required test pressure has 10.39
been reached, within the allowable tolerance.

8.1.3 For a hydrostatic test on an ANSI B31.1 10.40 jg,
system, the preliminary test using the same

grade of water as specified on the Pressure 10.41
Test Boundary Drawing to 100+0/-10 psig or
design pressure whichever is less is optional.
For a Hydrostatic Test on an ASME III system 10.42
the preliminary test using air or nitrogen is
optional in accordance with section 3.1.1. 10.43

S.I.4 Following completion of the preliminary test 10.44
if one is conducted, hydrostatic pressure 10.45
should be raised to test pressure if it is 10.46

- 500 psig or less. If the test pressure is 10.47
.-
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than 500 psig, the pressure should be 10.48greater
raised in increments of approximately 500 psig
until the test pressure is reached.

10.50
The test pressure shall be maintained for a minimum of dbl
10 min for ASME III, ANSI 331.1 (except insulated8.2

service leak tested or pressure tested 10.51For 10.52initial and NFPA (Carbon Dioxide type) piping.
joints),

NFPA water type piping the pressure shall be

maintained for a minimum of 2 hours.
10.54pressure for ANSI 331.1 piping that8.2.1 The test

is to be initial service leak tested or 10.55tested and has been insulated priorpressure be
to any previous test being performed shall
held for a period of 4 hours.

10.57
For ASME III piping (Safety Class 1, 2, and 3), at thethe pressure shall be reduced 10.588.3
completion of Step 8.2,
to a value equal to the greater of the design pressure(+5/-0 pe rcent) . A 11.1
or 0.75 times the test pressurewelds, welded joints, andvisual inspection of all
connections shall then be conducted by SQC

and

witnessed by the Authorized Nuclear Inspector. 11.3

with braided hose 11.4Instrument sensing lines equipped z@g;

shall also have the hose and braid inspected to see if'f thru the previous 11.5
any water will leak, seep or flow The test shall be 11.6braid cover if a leak occurs.the DLC Startup Group. The reduced 11.7 ,

witnessed by
shall be maintained for such additional timeto complete the inspection. 11.3pressure

necessaryas may be 11.9the drain ,and vent connections, althoughof be inspecte.d 11.10Portions
non-nuclear safety related, should also
at this time.

8.4 For ANSI B31.1 piping (Safety Class 4), at the 11.11
visual inspection of all

completion of Step S.2, a
welds, welded joints, and connections shall be 11.12

Instrument sensing lines equipped 11.13 2h
conducted by Sqc. hose shall also have the hose and braidbraided flev 11.14with
inspected to see if any water will leak, seep or The 11.15

previous braid cover if a leak occurs. The 11.16thru the
test shall be witnessed by the DLC Startup Group.

shall be maintained for such additional time 11.17pressure
as may be necessary to complete the inspection.

3.5 For NFPA piping, ten minutes into the pressure 11.18
period specified in paragraph 3.2, a

11.19
inspection of all Joints and connections shallmaintenance

visual
be conducted by SqC and witnessed by the authority

,-
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11.20'The test shall be witnessed by
11.22 ; 4,having jurisdiction. -

Group. The authority having
the DLC Startup

may at his option waive the requirements
for witnessing the test. The pressure shall be 11.23jurisdiction

maintained for such additional time as may be
the inspection. In no case 11.24

necessary to complete
shall the test pressure be held for less than 2 hours.

For National S tandard Plumbing Code piping (except 11.25accomplished 11.268.6 water supply systems), the test shall be 11.27
by temporarily closing all openings to the system,and filling the system
except the highest opening,the point of overflow. For nonwelded 11.29

water to exceed 40with

pipe the test pressures shall normally notWhen the stacks are higher, they shall11.30
maximum heights. On 11.31ft of water.

be tested in sections of 40 ftiron lines, cleanouts (Zurn :-1445, Tosam 58510,
JR Smith 4510 or 4515 Series, Wade Div. W8560-A,B,0,E)
cast

11.33used for purposes of damming at 40 ft stackthan 11.34shall be
No section shall be tested with lessFor welded pipe the piping 11.35intervals.

a 10 ft head of water.
shall be tested witn a maximum of 404 ft head of water11.36
and a minimum of 10 ft. A pneumatic test may be

a minimum
substituted using a maximum of 15 psig and 11.37The test pressure shall be maintained for3 of 5 psig.

(30 minutes in potentiallyj
a minimum of 15 minutesThen a visual inspection of all 11.38 '

areas). The 11.39 dhradioactive
joints and connections shall be conducted by SQC. 11.40
test shall be witnessed by the DLC Startup Group.

i

For National Standard Plumbing Code water supply 11.41on the 11.42
piping, a hydrostatic test shall be performedThe test pressure shall be maintained for 15|

8.7
11.43

| system. Then a visual inspection of all joints and 11.44
The test shall 11.45minutes. 2bconnections shall be conducted by SQC. 11.46

be witnessed by the DLC Startup Group. i

11.47
When a static head test is required by the Pressureaccomplished 11.488.8 Test Boundary Drawing, the test shall be

plugging the system from the lowest
highest points in elevation during 11.49by isolating or

points to the The 11.50ensure elimination of entrapped air.filling to shall be vented to the
highest point in elevationThe head of water shall be maintained as

'

11.51
| atmosphere.

specified on the Pressure Test Soundary Drawing,|

after which time, SQC shall conduct a visual 11.52i

inspection of all welds, welded j o ints', and 11.53
11.54|

level maintained during the static| connections. The

Head Test should be recorded in the
!

!
'

|
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11.55Test
section of the Pressure

Remarks / Evaluations 2.11).
Report (see enclosure of Reference he 11.56

initial service leak test is required by tshall besystem 11.57
Pressure Test Soundary Drawing, theWhen an system

up to normal operating pressure during
S.9 welds, 11.58

A vtsual inspection of allcor.nections shall be conducted bybrought
initial operation. If the 12.1 fexposed.andwelded joints theare

the DLC Startup Group if theyinsulated at the time cf the test then12.2When an
is leakage.

insulation shall be inspected forinitial service leak test is required
for NFPA piping,piping

12.3The initiald by SQC.
the inspection shall be performebe performed using DLC/SUGshall
service leak test
approved procedures.

required by the Pressure Test
12.4

to 12.5
When a drop test is pressurized 12.6
Boundary Drawing, the system shall beThe system shall then be8.10

and held for thethe specified test pressure. 12.7
isolated from the pressure sourcePressure and temperature shallduration
specified time peried. the

be monitored at 10 minute intervals forrecorded in the 12.3Test 12.9and shall be

section of the Pressures of the test
)

Remarks /EvaluationsReport (see enclosure of Reference 2.11
*

shall 12.10
pneumatic test is performed, the systemTo 12.12test pressure.

specifiedthe system. a bubble formation
aWhen8.11 be pressurized to the lds and weldedinspecting

inspection shall be performed on all wefacilitate
12.13 gh

joints. ll also hi-lite
The Test Supervisor or his designee shaRM/RB and isometrics12.14

to

h as
the applicable flow diagrams, tested. including boundaries suc8.12

indicate piping l s etc.
weld joints

flanged joints, va ve , 12.17

PCST TESTING REQUIREMENTS h ll sievly (to 12.19
9.0 12.20

Following system inspection, pressure s aatmospheric
12.22surges) be reduced to

gas other than air has been used as9.1 avoid pressure
conducted to the

12.23If a l be
pressure.the test medium, the gas shalventilation exhaast ducts or12.24

Ensure that lines upstreamvia
outside atmosphere depressuri:ed.other acceptable means.
and downstream of check valves are 12.25

drained either
systems and/or ccmponents are to be properrequirements, 12.26

- for freeze protection or lay-upbe employed to prevent the possibility9.2 If

venting shall>

#'#
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Change Number 1 / 2 / 3 / 4 / 5 / 6 /

Date 10/6/82 / 2/7/83 / 4/6/83 / 8/24/83 / 4/11/84 / 11/5/84 /

Change Number 7 / 8 /

Date 12/20/84 / 4/18/85 /

Overall Responsibility for Coordination Duquesne Light Company

APPROVED FOR USE
,

.

Organization Signature Date

SWEC - Construction IM- 4 -/' D ~-

3[21!ffSWEC - Engineering Iq 1#/say. .

| DLC - Const. Department Nuclear jn kt,7N A.- 4 lb83h i

DLC - Site Quality Control . 3 20[96'
'

/ -] / i!

| Site Contractors

8[Schneider Power Corporation m
/ / /

NOTICE

There shall be NO deviations to the instructions contained in this procedure. Modification,
-

deletion, addition or any other change to these instructions shall only be implemented when
authorized by distribution of an approved change to the procedure.

|
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5; Equipment / Component Removal Record.

&

4.0 RESPONSIB .ITIES

4.1
The Contractor has the overall responsibility for assigning qualified test

.._ personnel in accordance with FCP-17.1 (Reference 2.2). He is also
responsible for ensuring that testing is conducted in accordance with
this procedure and the Engineering requirements (Reference 2.1).

_ _ - - - - - - .
. . . . _ _ _ .4.2 The Contractors Preisiire~ Test Supervisor - is responsible for

,
'

performance of pressure testing installed piping and preparation of the
required documentation in accordance with this procedure and the
Engineering Requirements. He is also responsible for establishing test
boundaries, as identifed by DLC/SUG, obtaining water samples, when
required, and ensuring that test requirements are satisfactorily
performed to protect personnel and equipment. He is respcasible to

' CN-216-8 gensure the presence of the SWEC Engineering, SQC, DLC/SUG, and the' ANI, as applicable.

4.3
Site Quality Control shall prepare inspection plans to verify compliance
with this procedure and the Engineering requirements.

4.4
The Contractors Pressure Test Supervisor shan assure that cleanness is
maintained on verified clean systems during preparation, restoration
and pressure testing as required.

4.5
DLC/SUG shan be responsible for identifying test boundaries, scheduled
time, posting safety clearances, witnessing pressure tests and verifying
that cleanness has been maintained during pressure testing.

$N-216-8 4.6
SWEC Engineering sha'l witness an ASME HI System pressure testing. -

5.0 PREREQUISITES AND PRECAUTIONS

; 5.1
Installed permanant plant equipment / components which are removed to'

facilitate pressure testing shall be controlled by FCP-302 (Reference
2.8) and FCP-208 (Reference 2.13) and, in addition, shall be itemized on
the Equipment / Component Removal Record (Attachment 3.7). ,

5.2 The Contractors Pressure Test Supervisor shall conduct a task
orientation to ensure that all testing personnel are familiar with the
requirements of this procedure and the Engineering requirements.

5.3
Temporary equipment required shall be in accordance with FCP-14
(Reference 2.5).

5.4
The Contractors Pressure Testing Supervisor shall ensure that the test
gages are calibrated before and after the test in accordance with FCP-
501 (Reference 2.6).

5.5
When any gas other than air is used as the test medium, the followingprecautions apply:

5.5.1 Occupied areas are ventilated.

FCP-216 5.5.2 Test personnel are acquainted with the hazards involved.i

Paga5
CN-216-8 5.5.3 Entrance to confined or enclosed spaces shan be in accordance

with FCP-12 (Reference 2.7).

. -- _

._ _ - ___ __ _
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6. The Contractors Pressure Test Supervisor signs his name and enters
the date in the applicable space indicating that the test gages and
relief. valves have been calibrated.

7. Entries in this section may be made by a representative of any
organization specified in 9. Entries shall be signed and dated by the
individual marking the entry.

'
8. Enter a check mark beside the applicable item. This entry signifies

that the test was/was not satisfactory or Engineering evaluation or
results .is required. Entries other than satisfactory require
explanation in remarks.

9. The Contractors Pressure Test Supervisor will sign and date
appropriate block indicating the pressure test has been performed to'

the required procedures and results are as stated on Pressure Test
Results Form.

!

j 9.1 Site Quality Control will sign and date the appropriate block'

indicating that all joints within the inspection boundaries have
been inspected and results are as stated on Pressure Test
Results Form.

9.2 The Authorized Nuclear Inspector (ANI) will sign and date
appropriate block indicating code requirements have been met
as stated on Pressure Test Results Form.,

9.3 DLC/SUG will sign and date the applicable block to signify
that the test results are as stated on Pressure Test Results
Form.

.
SN-216-8

9.4 The SWEC Engineer shall sign all ASME III system pressure
test reports indicating concurrence with results.

9.5 It will be the Pressure Test Supervisor's responsibility to obtain
the signatures of SQC, DLC Start-up Group and the ANI, when
applicable, in the "Ta.st Results Concurrence" block 9 on Part

-

B of the Pressure Test Report Form.

SQC enters a check mark beside the applicable block, signs his name;

and enters the date in the applicable block after the test gage has
been recalibrated. This recalibration shall be noted on the same
Pressure Test Issue and use form (Para. 6.1.2). The test report shall
be signed by all parties at the time of testing.

10. The Contractors Pressure Test Supervisor enters a check mark in the
applicable space to indicate whether or not a Mechanical Leakage
Record Sheet is required.

Part C 1. Site Quality Control enters signature and date verifying (when
applicable) Cleanness has been maintained in accordance with FCP-
201.

- :,

FCP-216
Page 11
Attachment 3.1
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m.. o PRESSURE TEST REPORT TEST RESDT.TS

Ow^r==saa>'ra=>oa== "o"===

') INITIAL CONDITIONS & 'PRDEQUISITES COMPLETE:TEST SUPERVISOR DATE -

I

hTESTPRESSURE: -

) TESTING:
DATE PERFORMED PRIMARY ACTUE COE2ECTED

<

TIME STARTED SECONDARY ACTUAL CORRECTED
hINSPECTIONPRESSURE:TIME ENDED

ACTUAL DURATIN PRIMARY ACTUE CORRECTED
SECONDARY ACTUAL CORRECTED I

j
hTESTGAGESANDRELIEPVALVESCALIBRATED: TEST SUPERVISOR D

e _Si-In-- //
/ G::8 \.

/- \CQ )
/ \\ m "/_

hACCEPTANCECRITERIADURING TS &
SATISFACTORY - ' SUPERVISOR f DATE

i UNsATIsrActoRr P # DATENEEDS ENGim ! T
_

/
I - DATE

I4 ~

DATE< ,

RICALIBRATION AFTER TEST
j k ACCEPT _,_, REJECT

SQC DATE ,'h hSWECENGINEERING/ C N -8
,6 ar-

'
DATEc= t =re e- =o

,'
* .a, 1 E ICAL LEAKAGE RECORD SEZET

\ PAh c / POST HYDRO
!

1 C' IS MAINTAINED: SQC DATE
.

'

| 3
SYSTEM LAYED-UP AS DIRECTED BY DIC/SUG:

REMARKS:

1

!

O '

DIC/SUG
TEST SUPERVISOR DATE

_

DATE

TEST DOCUMENTATION COMPLETE:
j YES NO REMARKS:
l

b SOC
DATE.

-

FCP-216
,
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