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ABSTRACT

This document describes the (non-dyanmic) analysis technique used
to design (6 inch and smaller) piping systems to withstand seismic
loading conditions. Using the general described methods, together
with Maine Yankee site spe-ific seismic information, calculations are
performed to quantify the margin of safety inherently present in
simplified/static seismic analysis. From the descriptions and
comparative analyses performed here, it is concluded that piping
and supports at Maine Yankee are conservatively designed to safely

withstand design seismic loading conditions.
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DISCLAIMER OF RESPONSIBILITY

This document was prepared by Yankee Atomic Electric Company on
behalf of Maine Yankee Atomic Power Company. This document is believed
to be completely true and accurate to the best of our knowledge
and information. It is authorized for use specifically by Yankee Atomic
Electric Company, Maine Yankee Atomic Power Company end/or the appropriate
subdivisions within the Nuclear Regulatory {ommission only.

With regard to any unauthorized use wha:soever, Yankee Atomic
Fiectric Company, Maine Yankee Atomic Power Company and their officers,
directors, agents and employees assume no liability nor make any
warranty or representation with respect to the contents of this document

or to its accuracy or completeness.
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NON-DYNAMIC
SEISMIC ANALYSTS OF PIPING
AND SUPPORTS BY STONE & WEBSTER

AT MAINE YANKEE

PIPING DESIGN (Hand Calculations)

e e -

The earliest design approach used for piping involved deteraining ;
a span length between seismic restraints. The method involved selecting ’
upper and lower bound span lengths based upon pipe size and end support i
conditions. Span bounds were based upon resultant span natural frequency
and the bounds on span length insured the peak frequency of the appropri-
ate ARS would be avoided. i

Tt was observed that the length bound correspondiag to the "rigid" |
frequency range was approximately the same as the pipe span table for
deadweight in ANSI B31.1 Power Piping Code.

As an evolution "engineering instructions”, (Stone & Webster Ps-14)
were generated and required that span lengths be computed. This calcula-
tion used a standard frequency equation (from "Design of Piping Svstens”
by Kellugg Co.) and resulted in a maximum length which assured that the
resulting span frequency would be 1.5 to 2.0 times the peak resonant
frequency of the ARS (References 1 and 2)«

In the references above, the decoupling of orthogonal response
effects are addressed in the (first) step before computing support £3an
lengths. This was accomplished by including supports at elbows, tees

and concentrated masses, thus "grounding" their effest to the supporting

AR R T L Y der e PR
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structure.

. In summary, the approach used in initial pipe desipgn was to

avoid the resonant range of the ARS by judici - pipe support span

select {ons.
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PIPING DESICN - SPECIAL CASES

Whenever the support schemes dictated in PS-1A type instructions
" ecould not be achieved, computer analyses (ueing SHOCK-era programs) would

be performed. In that case the analysis technique is outside the scope

of this discussion.

In light of Maine Yankee ARS peak accelerations being moderately
low, and with the consistency with which the rigid range length bound
(using the earliest PS-1A L . approach) approximated the B31.1 dead-
weight span lengths, the following approach would often be selected.
The span lengths of B31.1, (intenled for deadweight design) were used

for seismic restraint span designs, (without calculacion of natural

frequency for the resulting span).
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PIPING STRESS ANALYSIS

For all cases where span lengths were determined based upon
rigorous determination of span natural frequency, the method of computing
stress due to seismic loading is as given in Reference (1). Basically,

a deadweight stress based on o was obtained from a Stone & Webster-
approved monograph or chart. Seismic stresses would be computed by
multiplying the deadweight stress magnitude by a G-factor reflecting the
ARS. Typical G-factors were (a) half the magnitude of the peak ARS
acceleration (in g-units) for piping known to be out of the resonant

range, (b) not less than 0.5 g's.

For those cases where pipe spans were taken equal to or less than the
B31.1 deadweight span lengths for seismic restraint spacing, for which no
frequency calculation was perforned, the G-factor used was 1.5 tines

the peak spectral acceleration.

-

e
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SPECIFICS OF SEISMIC STRESS CALCULATION

t
i
In Reference (1) for Maine Yankee (as opposed to Reference (2)), z
'
|

the C-factors used in seismic stress calculation were taken from and

{ntended to be horizontal spectral accelerations. No formal statement

on combining deadweight with horizontal and simultaneous vertical

earthquake inertia effects was made. Using the nomenclature

sPL = Longitudinal internal pressure stress

SDW = Pipe stress due to deadweight

S = Pipe stress due to earthquake load

EQ

$ +8 . .+5 XS

LP DW EQ = h  where

for SEQ -- OBE K= 1.2, and

|
|
|
for SEQ -- DBE/SSE K = 1.8
was the B31.1 stress criteria. In order to reflect inclusion of
horizontal plus vertical earthquake effects, and recalling no cross
|
|
|
\
|
|

coupling of earthquake effects, consider:

ﬁ EQ(V)- -

R W W SO T M ’ f
* i Lal J iT- l’
- : }‘—-"f v 4\ .j__.hi‘ A H
\ / Dw 2
g 3?57 > - EQ(h)
-—
' Lo, = : View 1-1

*RESTRAINT provided by supports

1) no rotation restraint
2) no restraint in (pipe) axial direction
3) displacement restraint provided in all directions transverse to pipe axis
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Appropriate (present day) load combination would be

- A4
TOTAL Sow * SEQ(V)) * (SEQ(h) )

and S

EQ(v) = (2/3) fg X SDN
s - L + 0.667 £V&+ (£ )
TOTAL DY ( . g) ( g

vll + 1.333 f + 0.444 f . +« £
8 »

2
2

Spw
S v 8 L 4+ 1.333 f + 1.444 (£ Y (EOUATION 1)
. o+ i (5) mousrios 3

TOTAL

The technique specifically spelled out in Reference (1) is as below:

StoraLcoLp) ~ Sow (l * fg) (EQUATION 2)

The tabulation in Table 1 is a comparison of design approaches
between using the S&W PS-1A (Reference (1) approach) ana B3l.1 spacing

table for seismic span procedure.

(Small) pipe sizes are considered with the weakest schedule (for

most flexible result) selected from MY Piping Specifications.

— g
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TABLE - 1

S/W B31.1 - Motivated
Pipe Size W 1 PS-1A L fp
and Schedule (1b/ft) (in") L(ft) (ft) (Hz)
1" SCH 80 2.481 0.106 8.43 7 16.807
1%" SCH 80 4,40 0.391 10.13 —— ———
2" SCH 80 8.42 1.160 11.31 10 14.83
2%" SCH 10s 5.89 0.988 11.88 -—— —-——
3" SCH 10s 7.94 1.82 12.84 12 13.28
4" SCH 10s 11.78 3.96 14.13 14 11.82
5" SCH 40 23.20 15.20 16.69 -—- -—
6" SCH 40 31.50 28.10 18.04 17 13.06

E =29 x 10° psi

1

g
L. = |o0.3711)/E1 fp = 0.742)/E1
PS-1A fs W ; 2’ W

STmR R — = e = S
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Nomenclature is as follows:

W = weight of pipe and cont:nts (water)
ft

L = Pipe Length by PS-1A Equation

SW--Pl

LB31 1 = Pipe Length by B31.1 Power Piping Code (for deadweight)

fp = Pipe Span Frequency for L using PS-1A Equation

B3l.1

From containment ARS, the peak frequency is 5.8 Hz,

Zf‘ = 11.6 Hz.

Therefore, utilization of B31.1 deadweight spacing for seismic
restraints assures that the frequency criteria of Reference (1) is
achieved.

With the conclusion above, in comparative analysis of current-day
vs. PS-1A seiswnic stress calculation, PS-1A analyses envelope the designs

based upon B31l.1 spacing for deadweight applied to seismic restraint,

SR ——

o — st

-———-
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Deadweight plus seismic stresses, computed using the PS-1A technique
are the analyses of record and should result in more severe conditions
(for which the system was ultimately designed) than those using current-
day techniques and more detailed G-factor determination. Therefore,
the pre-Robinson fix spectral acceleration data will be used and
compared to "2f" values in Table 2.

The Maine Yankee containment ARS curves at various elevations,

(up to and incluling El 96'-0"), were used in tabulating the following
information: OBE & DBE "OLD", "NEW" (Robinson-Fix), and Zfs (spectral
acceleration corresponding to twice the peak frequency).

In ail cases (Table 3), the analysis of record results in a
more severe stress condition. The existing piping and support configuration
was erected based upon the design requirements of the analysis of record.
Hence, it is concluded that piping, designed by conservative analysis,
is in accordance with and meets the requiremen*s of B31.1 Power Piping

Code

e —

———



PAGE Y OF

PANY

CALCULATION NO.

YANKEE ATOMIC ELECTRIC COX

SUBJECT

All above acceleration values are in G-units.

PREPARED BY DATE REVIEWED BY DATE - WORK ORDER NC . ..
TABLE - 2

Klevation OBE DBE/SSE

ana Curve No New 0ld 2fs New 0ld 2fs

27'-6", 1 & 2 2.1 0.90 0.125 - 0.683 0.20

34'-6", 3 & 4 : % | 0.994 | 0.1375 v {5 0.708 0.2125

50'-0", 5 & 6 .1 . 0.150 2.2 0.90 0.225

96'-0", 7 & 8 1.5% 1.51 0.2125 y 0.975 0.2875

C e e o s p———— —— - —— o ——
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Containment G-Factors Evaluation Equation
Elevation G -~ (01d) G - (2FG) EQ-1 EQ-2

27'-6" 0.90 0.125 1.090 Sy, | 1.90 Spy
(0.50)* (1.50)

34"-6" 0.994 0.1375 1.100 Sy | 1.9945,,
(0.50) : (1.50)

50'-0" 1.10 0.150 1.110 Spu 2.10 S
(0.50) (1.50)

96'-0" 1.51 0.2125 1.161 SDw 2,51 8§
(0.50) (1.50)

All above factors are based on OBE-Level spectral accelerations.
All acceleration values are in G-Units.

*Minimum loading from Reference (1).
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In summary:

(a) piping, designed based upon natural frequency
criteria, was subjected to a conservative
seismic load (in excess of the appropriate
ARS acceleration).

(b) piping, designed using B31l.1 deadweight
span lengths for seismic, was subjected to
factored peak acceleration loadings, despite
the observed similarity between resulting
spans in (a) and (b).

The comparative analyses presented herein show all the

analysis techniques to be highly conservative.
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Pipe Support Information

.

The following is a coarse characterization of pipe support data

for "simplificd analysis" piping at Maine Yankee:
(a) Field Run piping, discussed in Stone & Webster correspondence,
Reference (4).
(b) Equipment/Anchor reaction load design calculation, Reference (5).
§tandard seismic restraint "decal load" approach with design

loads based upon supported pipe size, Reference (6).
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Field Run Piping

According to Reference (4), field run piping was supported in a
manner dictated by (Stone & Webster field) stress analyst with "typical
type of pipe support which can be used for (these) anchors and restraints".

The charting method scrved as the basis for the pipe span design
length determination.

The support "typical type" reference, as explained by Gary Harper (S&W)
meant t.at the direction of restraint (only) was determined by the field
stress analyst; the actual design of the support would be based upon
the loads tabulated in Reference (6), using classical techniques of

engineering mechanics.
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conservative seismic support reaction loads was developed. These

were commonly referred to as "decal loads" and reaction magnitudes
were based upon the size of pipe that was being supported. The
reaction load magnitudes versus pipe sizes are given in Reference (6).
A comparison of the "decal loads" and reactions computed using simply

supported beam is presented in Tables 4 and 5. Table 4 gives reaction

loads based upon simply supported beams with uniformly distributed

load (equal to pipe plus contents weight) for different pipe sizes.

. ——

To consider seismic inertia effects, the reaction loads in Table 4
are multiplied by the G-factor tabulated values of Table 3.
Although there is ample justification to use the EQ-1 factors, for
added conservatism, EQ-2 factors are considered as well. (See Table 5) g
In all cases using the Equation-1 seismic factors, the S&W standard
geismic design loads are much greater than resulting EQ-1 reactions.
The standard seismic reaction loads of Reference (6) are even

Standard Seismic Reaction Loads

For expedious seismic restraint design, a tabulation of

higher thanthe ultra-conservative reactions computed using EQ-2 factors
|
|
|
|
\
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TABLE - 4
Pipe 1 W L Reaction |
Size/Schedule (in ) (1b/ft) (ft) Force (1b)
3/4" SCH 80 0,0448 1.657 733 12.48
1" SCH 80 0.106 2.481 8.34 20.91
1%" SCH 80 0.391 4,40 10.13 44.57
2" SCH 80 1.160 8.42 11.31 95.23 ;
|
3" SCH 160 4.210 16.64 13.16 218.98 '
4" SCH 160 6.620 26.52 13.12 347.94
6" SCH 160 13.30 54.46 13.04 710.16
E = 29000000 psi,
Y
L =|0.371 l/_g_l_ , R= 2(we/2)
fs W f
each span reaction
contributions from
adjacent spans
\
|
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TABLE - 5
"Decal Load"

S&W
Pipe Size Equation = 1 Equation - 2 Reaction
Schedule G-Factor Reaction G-Factor Reaction (1bs)
3/4" SCH 80 1.10 13.73 2,05 25.58 300
1" SCH 80 1.10 23.00 2.05 42.86 400
1%" SCH 80 1.10 49.03 2.05 91.37 500
2" SCH 80 1.10 104.75 2.05 195.22 750
3" SCH 160 1.10 240.88 2.05 448.91 1000
4" SCH 160 1.10 382.73 2.05 713.28 1500
6" SCH 160 1.10 781.17 2.05 1455.82 2000
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Equipnment /Anchor Reaction Loads

Reference (5) contains engineering instruction for simple, hand
calculation of forces and moments due to seismic on equipment and/or
pipe anchors. The technique is based on a beum fixed at one end
(eguipment /anchor) and pinned at the other (pipe restraint) model,
gubjected to uniform loading. The applied loads represent
deadweight and a seismic component based upon 1.3 times the peak
spectral acceleration, with appiicable ARS, already reflecting the
Robinson-fix procedure.

An assessment of conservatism is based upon consideration of natural
frequencies. The seismic loading of 1.3 x Sa (max) are required for
those systems where the natural frequency of the pipe span (fp) is in the
range of the structure's peak frequency (fs) if.e. 0.9 £, < fp < 1.1 f.

According to the Kellogg book, for the given restraint conditions:

£ = 1.16 Fl (EQUATTO: 3)
_ R T W

Consider limiting fp > 1.1 fs' Then the maximum span length is:

2= 1.16 El
1.1f W and

i
o= [ 055 (/e
fg W

where fs =~ 5.8 Hz for piping supported off the containment.

Considering the most flexible pipe span cases for Maine Yankee,

Table 6 contains resulting values of bant based upon frequency.

——— S ———. o

—— —— —— —
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TABLE - 6
Pipe Size W I Imaxg, Lps-1a [ LB31.1
and Schedule (1b/ft) (in") (ft) (tt) (ft)
1" SCH 80 2.481 0.106 14,23 8.43 7
1%'" SCH 80 4.40 0.391 17.09 10.13 -
2" SCH 80 8.42 1.160 19.07 31:.33 10
2%" SCH 10s 5.89 0.988 20.03 11.88 —_—
3" SCH 10s 7.94 1.820 21.66 12.84 12
4" SCH 10s 11.78 3.960 23.83 14.13 14
5" SCH 40 23.26 15.20 28.14 16.69 -
6" SCH 40 31.50 28.10 30.42 18.04 b b

Modulus E = 29 x 10° psi

fs (peak) = 5.8 Hz
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From Table 6 it can be seen that in order for the span natural

frequency to approach the resonant range, lengths greatly ernceed those

—_—-—

tabulated in both B31.1 (for deadweight) and as computed using the S&W »
PS-1A technique. Further, even if such large spans were to occur,

the fundamental, lowest natural frequency would fall into the resonant
range, while other frequencies would be excited by "rigid range"
accelerations. Based on the two previous facts, the 1.3 x Sa (max)
seismic + deadweight load application to spans addressed in Reference (3)

results in a conservatively severe equipment/anchor reaction load condition.



'YANKEE ATOMIC ELECTRIC COMPANY CALCULATION NO.

PREPARED BY

WY 4
4 V.~ __ oare_s /i/72] revieweD ey DATE WORK ORDER NO._= /U7

COMPUTERIZED (NON-DYNAMIC) SEISMIC ANALYSIS

*  According to G. Harper, D. Shave, and M. Pedell (S&W), "static"
seismic analysis of piping for Maine Yankee was performed using a technique
generally identical to that in the SHOCK (pseudo dynamic) era programs.
In fact, the difference between static and dynamic analyses lay in the
computation of (equivalent static) inertial loads. The system
response due to a vector of inertial ncdal forces (computed by pseudo
dynamic or equivalent static analysis) was determined in an identical manner.

For static analyses, inertial seismic forces at system mass points were
computed by multiplying the nodal lumped mass by the peak spectral (factored)
acceleration from an appropriate ARS (Reference (9)).

(In dynamic analyses performed by Stone and Webster, inertial seismic
nodal forces would be computed by statistically summing products of
(modal) mass times a spectral acceleration value corresponding to the natural
frequency of the vibration mode).

In general, the pseudo-dynamic method was preferred and subsequently,
largely substituted for static analysis, Reference (10). All piping
designed and analyzed by the static method prior to the "Robinson"
resonance evaluationwas rc-evaluated with higher seismic loading and

shown adequate or if necessary, redesigned.
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References
1.0+ S&W General Instruction PS-1A for Maine Yankee Project®
2.0 S&W General Instruction PS-1A for North Anna Project
3.0 Awmplified Response Spectrum Curves Used for Maine Yankee, Obtained
from Stone & Webster®
4.0 S&Y Memo, L. M. Perry to J. V. A. Longcon dated January 22, 1971%
5.0 S&W Interoffice Correspondence, L. Neih to P. Puglisi dated
July 25, 1971%*
6.0 Stone & Webster "Design Anchors and Constraints for Force of
(piping)", from S&W Earthquake and Thermal Constraints and
Anchors Nomenclatire for Plan View*
7.0 Maine Yankee Piping Specification
8.0 ANSI B3l.1 Power Piping Code
9.0 "Design Notes - Farthquake Analysis as Applied to Equipment Components
(at) Maine Yankee Atomic Power Company" by Stone & Vebster, dated
“ January 11, 1968.
10.0 S&W Memo, M. Pedell to J. Lance dated January 13, 1969.%

*¢xcerpts attached
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:: MPH = 3070~ 1.0GY" 326G IN-LRS™> 272 Fr-ubs
- Modé L Mru = 423 Fr-Les
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lNTEROFFICE [GELORANDUM 20 J.0.l0. 11550
SUBIECT PIF3 8°NE08 A 1t3l DATE Januvary 13, 1€69
STAZIC ¥S, DY'AIC ol
FROM .~ Fedell :EAY ==t
TO J7AiLongeor cc Ceneral Files
CT7Chrave/vBA11red

vWCiocdran
Crleeves

As ycu are aware, the l'aine ”a*“ne pipe siress work was to be

acccmplished by (the static 2nalysis methed as instructed dy

u C. ?:.d-ﬂn. The static reth:d woutld save rmany enfineering
gn-hours anrd cc.;uter ccstisy but 1t would net indicate whether

the piping systen would te in rescnance with the structure.

de 2lso polinted out that the static zrnalysis would require

using the saxizuw acceleraticn of the response spectruu curve

at the elevation atl vhich the pipe is ccnnected to the structure,

Znelosed I1s a spectrut at ground elevation and a typical spectnno

igher in the sirtcture. Tou will note that tha peak cecelera-

tic“ ef the latter spectru= is ruch larger; this would cauvse higher
tress leva-s vhich govlé mean rore vertical supperts or horizcental

ccns:ra.n~ to reduce stresses, if necessary.

Cn the other hand, he d;ma~ic analrsis dces not use ‘he pealk
avcclcra:ic1. .Hc prerrot calceviates the cetual acceleration
whlek, this i .53 otse* prc:ccts} aivars has been nuch less
than the ::a“. aa a0V L00 Cynanle mothad s mcre costiy thaa
the statie "e‘~7*, Sua ::vir~ an required pliaing supporis and

» -

ecasiraintis vwill rcre than pay for itself,

e sirc *:1/ reco=r.end thc dynarie rethod. The programning state
of the azrt has advanced to such a degree that it vill cost approximately
$25,C00 uore than the pri=i-ive rethod.

1. H. Pedell

Enclosure
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EN(L OSuPRE B

STONE &§ WEBSTER ENGINEERING CORPORATION

‘i 245 SUMMER STREET, BOSTON, MASSACHUSETTS
ADDRESS ALL CORRESPCNDENCE TO P.O. BOX 2325 BOSTON. MASS. 02107

NEW YORx DESIGN
BOSTON CONSTRUCTION
CHIC GO REPORTYS
HOULTON EXAMINATIONS
LOS ANGELLS CONSULTING
DENVER ENGINEERING

CHERRY MILL. N J
PQRTLAND OREGON

Yankee Atomic Electric Company April 6, 1979
Attention: J. Hoffman J. 0, No. 12365,08

20 Turupike Road
Westboro, MA 01581

Dear Mr, Hoffman:
MAINE YANKEE PIPE STRESS/SUPPORT EFFORT

The SHOCK 1 subroutine has been reviewed generically. With
respect to the requirements of the license and with respect to the
order to shows cause, namely that algebraic summation of directional
forces not be used, it is believed that the treatment by SHOCK 1 is
adequately conservative. Those systems whose desizn included analysis
using PIPE STRESS/SHOCK 1 computer codes are believed to be adequate
to perform their intended safety function in the evert of the design
earthquake.

Very truly yours,

C::’/Z;%;k3ﬂ¢<:l ,4ﬂ£

co Bo mcz@k
Vice President

e



MAINE YANNEE

SHOCK IT REANALYSIS - MASTER LISTING

AFR. 9, 1979

ITEM . PROSLEN . CASS 8. PRTY. LINE NUMBERS . Fn s . FP . RESCLUTION
8 . B (SA-) . . s . SERIES .
cevcsfocssnvennlonsrncsfransnfreasrcnnsneneees - - -——————— cedrrcserrrtssresTeTsTEaerTRencsaRReEseaean
1 14a 18 . 1 . 10"-CH-1 v 318 14 . PERUN WITH PSTRESS/SHOCK III
g . 132 15 « 1 . 10"-CH-2 . 318 . 14 . REAUN HITH PSTRESS/SHOCK 11X
- acs 21 « 3 . 12"-FC-19 14" -RH-1 . 30A & 32A . 16 . PERUN WITH PSTRESS/SHOCK III
\ ™ 735 s 1 . 18"-CS-11L12 /7 16"-CS-13,142480 7 . 32A . 16 & 17 . REPUN HITH PSTRESS/SHOCK I1X
S . . 14%-CS5-15,16217 / 16"-RH-3218 . . .
5 72 5 « 1 « 20*-PCC-17 16"-PCC-10L19 . 34 . 20 . PERPUN WITH PSTRESS/SHOCK III
é . 70 17 « 3 o 4"-FH-TL35 3+-DRL~19%4200 . 30A8 324 . 132 16 . REPUN WITH PSTRESS/SHOCK 1I1
----- brrenmnmn- -------0-----0—------~---—-------------o----—-------Q-----------Q-----»-----Q---------------------- -
7 b 12 2 4u-pPL-22 . I2A * é . HERW HAND CALCULATICH
8 il 2 o @ » 2%-PL-21 3IA 4 « KEM HAND CALCULATION
e ¥ 135 4 2 I*-HOPR-6 . 1ZA . 6 « NEW HAND CALCULATION
10 . LINE 8 2 2 1.5"-WCIPR-5 . 12A . 3¢t 6 . HEW HAND CALCULATION
: - 11 15 « 2 o 3"-CH-61 31a 9 2 18 . FERUN HITH NUPIPE
12 . 48 1§ b 3-CH-E8 1A . 10 % 18 , PCLRUN HITH HUPIPE
13 . ALINE @ < 2 . 1.5°-PCC-161 . T4A 20 « HiHW HAND CALCULATION
is . 77 3l ¢ . 3»-FCC-34 N I54a 20 . HEW HAND CALCULATION
1§ . LIE S 34 . ¢ . 4"-FCC-47 . 3JuA . 20 . PERUN WITH NUPIPE
14 LINE B 36 « 2 . 3"-PCC-S6 ILA <0 . RERUNM WITH NUPIPE
17 LINE 8 36 . 2 . In-PCC-387 . 344 . <0 . NEW HAND CALCULATION
i « LINE & 6 > 8 1*-PCL-58 W J4A . o0 . HEW HAND CALCULATION
19 . LINE @ 36 . 2 . 1.S*-PCC-117 . 3sa . <0 . FERPUN KHITH NOIPE
----- Premccmams PP SR QI LR reme—e——————— T B Y L e D e it S e
s . 73 29 3 . 6"-FP-6 . 3é6A . 19 « NEW MO CALCULATION
2 . 125 3 . 3 . 1.5%-CR-17 . 334 . < « FEFUNM WITH HUPIPE
e » 1264 3t .« 3 . 2.5"-ERG-11 154 . < . REFUN MITH NUPIPE
23 - 138 390 « 3 . 3"-VRL-? . 33A:8 . <8 . REFUM (INCLUDING 2"-VRL-7) WITH SUPIPE
4 . 129 30 3 . 6 -VRL-4 . 33248 ; 4 . REFUN WITH NUPIPE
¢ .« 130 30 3 . 3*-DRL-31 . 33at8 . < . FERUN KWITH HUPIPE
26 . 138 39 3 . 3/4"-DFL-135 33A28 . 2 . BEW HEHD CALCULATION
z « 180 30 3 .« 1.5*-DRL-132 . 33488 . b . RERUN WITH HUPIPE
----- Prrrmnmm-—- -—-----.-----’--—-—-------.--..-------..--n'----.---.------—-.~o.---¢-------'-------~--—------.-------------.------.
2t 400 - “ 1" -HASD-4% . a1a 4
¢9 . &G 12 « 4 . TU-5A-72 » ilA . 4 .
36 135 12 . & . 2"-C7-3 324a é .
31 i33 < . & ., 2“-ER-10 . 34 18 .
32 . I3 b 4 . 3I*-gR.2 . 174 18 .
33 129 c 4 . 3v-ER-1 . 37A . 18 .
3 . 123 30 4 1.5"-CP-8 . 374 » 4 . NEW HAMD CALCULATION
3% .« 133 30 « 6 2.5"-EPG-12 174 2 .
36 125 30 . 9 oH-DPL-6 . 334318 . 24 .
37 T 31 4 14" 4PD-182 . C6A 4l .
38 2 3 _ 10" FIFE PIPING (RELIEF VALVE LINE) . oA . FB-3A .
39 LINE ® 26 4 S"-EED-1 37A 18
PZICRITIES: 1 - SAFETY FELATED PIPING FOP WHICH MSK*'S WERE ISSUED (GENIRALLY, PIPING > 6")
2 - SAFETY FELAIZD PIPINS <=
3 - NON-SAFETY FELATID PIPING 6", IOENTIFIED BY YANHEE ATOMIC ELECTRIC CO. (3-31-79) AS MEXT GROUP TO BE REDCOMNE
G - PON-SAFETY REILATED FIRING AST CRCUP T0 CE REDCMNE

7TARBLE /



CLOSOKS ¢

v STONE & WEBSTER ENGINEERING CORPORATION
P. O. BOX 2325. BOSTON. MASSACHUSETTS 02107

eam Apedil 9, 1979 i

20N 12305,U8 i

P O NO
LTR NO |
VIA e _
i r!ankee Atomic Electric Co. - DEAR SIRS:
Attention Mr, J. Hoffman ™E FOLLOWING ARE KX aTTacHeD: [ senT semamaTELY
e 20 Turnpike Road MICROF LM 1
Westboro, MA 01581  COPIES . PRINTS __ WEPRODUCIELES __ APERTURE CARDS |
EACH OF
O orawmas [ seeciricarions |
- A B oocumenrs [J nores or conremence |
STATUS L PLEASE NOTE ] SENT FOR YOUR |
O rimac O aeemoves [0 revisions L) omissions | O arerovas L comment ,
O erecmmary [0 <seroveo as umo}.‘: :::'c.:'-:n-on O acorrions O cormecrions @ usE O ineoamarion !
O no commenr O l 0O comments O O rues O concurmence
D SUGGESTIONS AS NOTED D D

YOUR ATTENTION 15 DIRECTED TO THE FOLLOWING: !
RELEASED FOR. L] "ABSICATION L] PURCHASE OF NECESSARY MATERIALS

D PLEASE REVISE AND SLBMIT PRINTS REPRODUCIBLES MICROFILM APERTURE CARDS.

D PLEASE SUBMIT PRINTS REPRODUCIBLES

MICROFILM APERTURE CARDS OF DDOCUU('" D DRAWINGS DW DETAIL
D PLEASE RETURN ONE COPY EACH OF THIS MATERIAL BEARING YOUR APPROVAL OR COMMENTS

D PLEASE ACKNOWLEDGE RECEIPT OF THIS MATERIAL BY SIGNING AND RETURNING THE ENCLOSED COPY OF THIS FORM.

D WE TRUST THAT THESE NOTES ARE IN ACCORDANCE WITH YOUR UNDERSTANDING  IF NOT PLEASE ~DVISE US

SHOULD ANY REVISION TO DOCUMENTS OR DRAWINGS RETURNED MEREWITH INVOLVE A PRICE INCREASE. THE SUPPLIER MUST NOTIFY STONE &
IMPORTANT WEBSTER PURCHASING DEPARTMENT WITHIN TEN (10) DAYS EVEN THOUGH A DEFINITE ESTIMATE CANNOT BE GIVEN AT THE TIME. OTHERWISE. THE
PURCHASER Will CONSIDER THE REVISIONS MADF WITHOUT COST.

Enclosed is one copy of the base plate review for H-51 and H-53, FPlease note
that this information begins with page 21 es it was copied from a set of
calculations covering several hangers.

Vol T

oPe Czaika
Project Engineer

Aore wr
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