Bechtel Power Corporation

777 East Eisenhower Parkway
Ann Arpor, Michigan

Maii Agaress: P Q. Box 1000, Ann Arbor, Michigan 48106

May 5, 1978
BLC-5936
Consumers Power Company THIS DOCUMENT CONTAINS
Mr. G. . Reeley, POOR QUALITY PAGES
Project Manager

1945 West Parnall Road
Jackson, Michigan 49201

Midland Units 1 and 2
Consumers Power Company
Bechtel Job 7220
MCAR-19 FINAL REPORT
UNDERSIZED HANGER WELDS PER
VENDOR DRAWING REQUIREENTS
Files 2417/2801

Dear Mr. Keeley:

Attached is the Final Report covering the deficiency described inm MCAR-19.

The Final Report includes a description of the discrepancy, a statement of

the safety implications, corrective actioms to prevent repetition; conclusions,
and recommendations.

The analysis of the discrepant shop welds, the results of the destructive
loading tests, and the established comservatism of Grinmell's designs confimm
that no safety problem exists. This deficiency is now comsidered nonreportable.

MCAR~19 item 3a required site inspection of the Grinnmell hangers shipped on
October 31, 1977. The inspection performed found this lot of hangers acceptable.

This Final Report completes scheduled action on MCAR-19.

Very truly yours,

i WL ¥ 7 TN
i

for P, A, Martinez
PAM/WGM/pp Project Maneger
Attachments (1) Final Report by Bechtel, May 3, 1978.
(2) ITT Grinnell's Field Surveyed Welds Stress Analysis For
Bechtel Associates Professional Corp., April 20, 1978.

ec: Mr., R, C. Bauman w/o Mr. J. L. Corley w/o

L o S Mr. B, W. Marguglio w/o



Bechtel Associates Professional Corporation

777 East Eisenhower Parkway .
Ann Arbor, Michigan @
Maii Acaress: P Q. Box 1000, Ann Arpor, Michigan 48106

SUBJECT: MCAR #19 (Issued 11/7/77)

FINAL REPCRT, Revision 1

DATE: August 1, 1978

PROJECT: Consumers Power Company
Midland Plant Units 1 & 2
Bechtel Job 7220

Description of Discrepancy

Shop welds for various pipe hanger assemblies designed and fabricated by
1TT-Crinnell were noted as underfabricated when compared to the sizes
required on the design drawings. A sample size of 125 shop welds was
selected as representative of the total group of shop welds on the
assembles supplied by Grinnell. All 125 shop welds were examined; from
this review, 54 welds (i.e., 43%) were identified as underfabricated in
size. Generally, this discrepant condition was 1/16-inch or less undersize.

Paragraph K-1310 of Appendix K, ASME Section III, Subsection NA, which
supplements Article NF-4000 of Subsection NF on the fabrication and
installation of component supports, states that the recommended maximum
tolerances for weld sizes is "plus only, no undersize permitted.”

The reason for the discrepancy appears to be three-fold:

1) Grionell's internal weld inspection procedure was a visual technique
which allowed shop fillet welds in any single continuous weld to
have an underrun from the anominal fillet weld size required of
1/16-inch without correction, provided the underrrun did not exceed
10Z of the weld length. This is an accepted industrial standazd
for welded structural members.

2) Only shop welds that visually appeared suspect were inspected with
a gage.

3) Ambiguous and inconsistent criteria in Grinnell's written procedures
for measuring and sizing obtuse angle fillet weld.

Safety Implications

Initially, this deficiency was considered a potentially reportable
discrepancy because a safety problem could exist if a Q-listed pipe

support should fail due to an underfabricated shop weld., However, based

ou the results of follow-up analysis which established the design conservatism
of the support designs, and the results of the full size destructive

loading test with both underspecified and underfabricated welds (referance
MCAR #18), we conclude a safety problem does not exist.
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Grinnell states that although some of the shop welds are underfabricated
from the weld sizes specified on the hanger drawings, there is no safety
problem as the welds were sized using allowable weld stress levels that

were conservative when compared to the code.

To confirm Crinnels's contention that no safety problem exists, Grinnell
performed a reanalysis of the 54 discrepant shop welds of the 125 shop
welds noted above. The results indicated that the underfabricated shop
welds reanalyzed had weld stress levals .ess than the maximum permitted
by the ASME Code, Section III, Subsection NF. The complete details of

the reanalysis is set forth in Grinnell's report entitled "Field Surveved
Welds Stress Analysis for Bechtel Associate Professional Corporation,'
dated April 19, 1978, which is attached to this report.

The reanalysis of the discrepant shop welds, the results of the full

" size destructive loading tests conducted on underspecified and underfabri-
catad welds associated with MCAR #18, and the established conservatism of
Grinnell's designs, confirm that the safety of the plant operation is

not jeopardized by underfabricated shop welds. This deficiency is now
considered a nonreportable deficiency. i

Corrective Action

To prevent the recccurrence of underfabricated shop welds Grinnell has:

1) Revised its QA/QC procedures 0ZA001-"Dimensional Tolerance Standard
for Component Supports" Rev D dated December 13, 1977, and 02A0U6-
"Wisual and Dimensional Acceptance Criteria for Welds" Rev D dated
March 17, 1978. These were approved Level i by Bechtel on March 1,
1978, and March 28, 1978, to conform to Paragraph K~-1310 of Appendix
K, ASME, Section III, Subsection NA. .

2) Initiated additonal in-house training sessions for its weld inspectors.
(Started November 18, 1977 - Completed December 15, 1977.)

3) 1Initiated a 100% weld inspection program in September, 1977.

PSQR activities were intensified in the Grinnell shop including a
shop weld size inspection on 100 percent of Q-listed hangers shipped
October 31, 1977. PSQR routine inspections since that period have
shown satisfactory results.

An incoming inspection of all hangers at the jobsite has confirmed the
effectiveness of Crinnell's corrective actions to date. The inspection

of 100 percent of the hangers was initiated on December 22, 1977, and
discontinued June 9, 1978, since the last four shipments had no deficiencies
noted.
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Ccaclusions and Recommendations

The results of Grinnell's reanalysis of underfabricated shop welds, the
results on the full size destructive loading tests conducted on under-
specified and underfabricated welds associated with MCAR #18, and the
established conservatism of Grinnell's design confirm that no safety
problem exists due to an underfabricated shop weld. It is recommended
that hangers with existing discrepant shop weids be used "as-is."

Submitted byﬂ @m
A :
—

Approved b i

Gl £
Concurrence by

RNT/cap //
7/31/1




==

il

ITT Grinnell Corparation
Executive Offices

260 West Exchange Street

Providencs, Rhode Isiand 02901

Pipe Hanger Division Telephone (401) 831-7000

April 20, 1978

Bechtel Associates Professicnal Corp.
P. 0. Box 1000

777 Eisenhower Parkway

Ann Arbor, Michigan 48106

Attn: Mr. R. L. Castleberry - Proj. Eng.

Subject: Consumers Pwr. Co.
Midland Plant - Job 7220
P.0. 7220-M-106-AC
GLBE-867

Gentlemen:

In accordance with the agreements reached between
Bachtel and ITT Grinnell, we are submitting the attached
report entitled "Field Surveved Welds Stress Analysis for
Bechtel Associates Prcfessional Corp.". This report was
generated to demconstrate that the welds made in our Warren,
Ohio fabrication facility, though not in strict accordance
with the design details, are more than adequate for the
purpose intended.

In the preparation of this repcrt, several very
conservative ussumptions were made. First, if any weld
leviated from the design drawing for any rercentage of the

angth; we assumed it to be the smaller size for the entire
ler.gth, when in fact, the average amount of deviation from
he design drawings, for all assemblies inspected, was less
than 50%. Second, the analysis performed on the support
designs was done for loadings which would only be seen
during an "emergency"” condition, but we did not take credit
for the increase in the allowable stress as allowed by the
ASME III Subsection NF. Third, for purposes of this report,
we assumed that an overstressed shop weld was reason for re-
jection of an assembly, yet in many cases, a slightly over=-
stressed weld would not adversely affect the function of the

support. This is based on extensive testing we have performed
on welds which demonstrate the conservatism of the ITT Grinnell

allowables.
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Mr. R. L. Castleberry . ‘ April 20, 1978

In the conclusions of the attached report, you will
note that, based on the sample size and the fact that no sup-
ports were found with overstressed shop welds, we state with
a high degree of confidence that there is an extremely low
probability that any overstressed welds exist. However, due
to the conservatism in our method of analysis as outlined
above, we feel confident the actual "acceptance rate"” would
be much higher than stated in the report. Therefore, based
on the extremely low probability of detecting a support with
an overstressed shop weld due to fabrication tolerances, we
advise that supports shipped from our Warren plant to the
Midland jobsite be accepted as is. :

Further, based on the results of this report, we
feel that reascnable fabrication tolerances be established
for future work processed at our Warren facility. In the
subject report, we have demonstrated a very conservative
design approach and have proven with a high degree of con-
fidence that the probability of finding an overstressed shop
weld, even though fabricated at 1/16" below its design value
for up to 100% of the weld length, is very low.

Since ASME Section III, Subsection NF does not
specifically address weld tolerances for component supports,
the fabrication tolerances normally imposed are those as
listed in the American Welding Society's Structural Welding
Code which allows 1/16" underrun for 10% of the weld length.
Based on testing we have performed and on the results of the
subject report, we feel that even this tolerance is overly
conservative. We feel that a more reascnable tolerance
would be 1/16" underrun for 30% of the weld length. In con-
clusion, we feel confident that this report provides adeguate
justification for the use of supports previcusly shipped to
the Midland jobsite and that in the future reasonable fabri-
cation tolerances can be established in line with the result
of this report. We trust this meets with your approval, and
look forward to discussing any comments you may have.

Very truly yours,

- v
é\/ 2 4;"%‘1.,,_&
RIM/ecm R. J.“Masterscn, P.E.
Att Manager of Research,
3 Development & Engineering

cc: M. Rothw.oll-(Rech+tel/aa) Pipe Hanger’Divisicn

J. F. Newgen <{Bechtel/M) D gk - L

D. Riat <{Bechtel/AA) oo

R. Riblet - Cleveland _-7P&UY Milman - Prov.

H. Brennan - Taylor X T. Meiss - Prov.

D. Panoff - (Bechtel/Aa) *~" M. Grosso - Prov.

R. Tomlin - (Bechtel/AXT ¢. Stanish - Prov,

K. Brafford - (Bechtel/Prov) N. DeCristofaro - Prov.

"H. Thielsch - Prov. F. Bigos - Prov.
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ABSTRACT

The results of a field survey of supports with shop welds, made by

ITT Grinnell's Warren, Chio facility, conducted by Bechtel Associates
Professional Corp., are analyzed to verily the adequacy of the supports
on the Midland Project fabricated by ITT Grinnell in the fulfillment

of Purchase Order #7220-M-106-AC Rev. 5

In accordance with MIL-STD-105D representative sampling guidelines,

125 ASME Nuclear Code Class 2 and 3 supports are surveyed and 17 supports
are found to have porticns of snop welds below the size specified on

the ITT Grinnell supporﬁ detail. These welds are analyzed for the "“as-

built" stress levels using the smallest weld section found along the

' particular weld.

The results of this analysis show that all surveyed supports meet weld
stress requirements of ASME Boiler and Pressure Vessel Code, Section III,
Subsect‘on NF.

Based on tie above analysis, it is determined with a high level of con-
fidence that there is an extremely low probability of finding any supports

with overstressed shop welds.



INTRODUCT ION

An agreement between Bechtel Associates Professicnal Corp.
(Bechtel) and ITT Grinnell (ITT-G) was reached on 11/16/77,
in which Bechtel established a representative sample size to
conduct a field survey of ITT-G shop fabricated assembli;s.
ITT-G agreed to compile and analyze each shop weldcquestioned
on the subject assemblies, based on the smallest section of
weld. The basis of this report intended to justify the
acceptability of the questicned assemblies, by showing that
none of the assemblies has a weld that would be overstressed
in the "as-built" condition, as well as to give a reascnable
assurance that supports with overstressed welds due to fabrication
tolerances, have an extremely low probability of occurence.
The ASME Boiler and Pressure Vessel Code, Section III, Sub-

Secticn NF, Paragraph 4222 entitled Tolerances for Linear Tvpe

Supports advised that "tolerances....may be as recommended in
Nen-Mandatory Appendix K, unless specified in the design specifi-
cations"”. Since specific tolerances are not required by Subsection
NF, or the Design Specification, hangers fabricated with shop welds
below the tolerance of Appendix K are acceptable provided that

no shop welds are overstressed in the “"as-built® cenditien.



METHOD OF SURVEY

Bechtel conducted a survey which consisted of a representative
sample of 125 supports fabricated for use on ASME Nuclear Code
Class 2 and 3 systems. This Survey enccmpassed supports in-
stalled in varicus buildings as well as the Warehouse/Q.C.
"holds" area. The supports found with portions of any shop
weld below the size specified on the support detail were tab-
ulated and forwarded to ITT-G for analysis. The results of
this survey are included as Appendix II of tlis report.

The basis for the sample size was the military standard for
sampling procedures, MIL-STD-105D, dated April 29, 1963. A
maximum lot size of 3200 Supports was used in conjunction with
inspection level II, on Table I. From thi 1 code letter "K»
was used to determine a sample size from Table IT-A. This
table also identified the number of rejects per lot acceptable
for variocus quality levels. For the purpcse cof this report a
reject is defined as a suppcrt that has any shop weld that is

cverstressed in the "as-built" or "as-fabricated" configuratien.



METHOD OF ANALYSTS

Weld stress calculaticns were performed for each support to verify
that none of the shop welds were overstressed in the "as-built" con-
dition. These calculations were performed using the smallest section
found, carried!the full length of the Qeld. This represents a
conservative aLproach, since most welds gquestioned were undersized
for 5 to 25% of the weld length.

Forces on the!welds were determined using tables identical to those

shown by 0. Blodgett in Design of wWelded Structures table 4 (Appendix

IV), and table 5 (Appendix V), pages 7.4-6, and 7.4-7.

All forces due to tension or compressicn, shear, bending and twisting,
were combined vectorially. The resultant load per linear inch was

then calculated and compared to the maxiuum allowabie stress per

lirear inch as specified in ASME Section III, Subsection NF-3000, Table
3292.1-1. .-onsideration for through plate loading was given in accor-
dance with paragraph NF-3226.5 and Appendix XVII-221lC.

Using the data provided by the weld calculations and test sample, we
applied Poissons Distribution. This eguation (Appendix VI) approximated
a point on characteristic curve for determining percent confidence vs.

sample number.



ANALYSIS OF RESULTS

Listed below are the "as-built" weld stresses for the shop welds

in question ‘on the surveyed assemblies, the Section IIT code allowable
for the "as-built“ size, and the "o ratio" which is the allowable stress
divided by the actual calculated stress.

All welds analyzed, as listed in Appendices II and III, meet the
maximum stress requirements of ASME Boiler and Pressure Vessel Code,

Section III, Subsection NP, Summer 1974 Addenda. B

Sk; = S.W., # Stress (#/in.) Allow (#/in.) (o4
1-610-6-7 1 1854 2380 1.3
2-611-5-20 1 323 2380 7.4
2 145 2380 16
2-611-6-7 3 150 2380 16
4 76 . 1591 ' 21
2-611-6-8 2 163 1130 7.3
1-619-6-15 1 130 2380 18
1-616-6-14 l1s2 1756 2380 1.4
3-10 286 2380 8
2-617-9-10 2.3.8.1 51 2380 47
1,4,6,8 9 | 1591 177
1-610-3-12 284 58 2784 48
1-610-3-27 1 805 2784 3.5
1-617-8-10 182 1535 2380 1.6
1-616-7-9 1 482 1190 2.5
2 909 1190 1.3
0-614-8-12 1-4 65 1130 18
2-619-3-31 1 ‘ 57 2380 42
2-612-3-18 4 -1 57 2380 42



Sk. # - S.W. # Stress (#/in.) Allow (#/in.) A
2-617-6-12 3-6 91

2380 26

0-616-8-23 1 &4 767 2380 3.3

1-619-6-16 1 15 1190 79
2&3 ' 283 2380 8.4

The 54 welds analyzed all maintained a certain safety margin ( ratio)

which ranged from 1.3 to 177. The reascn for this wide variation in

safety margin is that many of the welds Questioned were designed with a
size that we consider to be minimal for fabrication (3/16" - 1/4)
regardless of locading.

A Poissons Dis'vibution applied to the results of the survey indicates

that it can be stated with a 95% level of confidence that less than 25%

of the supports may have an overstressed shop weld.



CONCLUS ION

Of the 125 supports surveyed, in accordance with a representative
sample as determined by MIL-STD-105D, 17 were found to have welds
that were shallower than the size specified on the support detail.
"These welds were recorded, subsequently analyzed, and the actual
stresses in the "as-built" condition were compared against code
allowables. The calculated safety margins (¢ ratio) ranged from 1.3
to 177. Through observation, it was seen that all welds were below
code allowables; therefore, none of the surveyed supports have any
shop welds which are overstrassed.
A Poissons Distribution indicates, with a confidence level exceeding
95%, that less than 2.5% of the supports may have an overstressed

shop weld.
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Re: Midland units 1 & 2 - Bechtel 7220--M-106-AC

O 2
CRINNMLLL CORPORATION QUTCOINC MESSAGE BELANK
——
rnéuﬂz ® uRcENT SECURITY: (CRINNELL POLICY CF. 1. #/1)
O RrReZrar (0 SYSTEM CONFIDENTIAL - CODED | Oviginater MUST compiate
(] PERSONAL AND CONFIDENTIAL . CODED b e
UNCLASSIFIED . NOT CODED ' . to originator.
ORICINATOR'S
SICNATURE :::::::::mng
P.H.E. 12-.30-77
CHARGE TQ: — DATE
MESSAGE TEXT SHOULD BE TYPED ONLY.
TO . COPIES TO
R. L. Castleberry 'w en = W &
: (Neme) .
BcChtll A”OCQ PrOf. mm. !. SE e - = l
[T——— R. Riblet = Grinnell- (mailed
Ann Arbor, Michigan 48106 a ! N tal ( )
(Lo voe) Xe Tomlin - Bechtel
' DM = _DBrov, [(majlad)
TEXT: - _ (BE BRIEF, BUT EXPLICIT)
GTBH-735 I R ‘

Please refer to your letters BGH-532 dated 11-23-77 and 3GH 539 dated
12-6-77. These letters contained a total of thirty-six (36) shcp welds
- inspected by your £ield forces and fcund to have porticns belcw size

specified on the hanger sketch.

Per our agreement cn ll-16-77, ITT-Grinnell has compiled calculations
fcr each weld based on the smallest weld section and has found these
welds within NF Code allowable stresses. If any additional welds are
questioned, ITT-Grinnell locks forward to the opportunity to verify

their safety.

Three weeks after the receipt of the last "undersized" weld,

ITT Grinnell

will have a repecrt including all detailed calculations along with an

analysis of stresses.

If we can be of further assistance, please contact P. Stanish or myself.

R. Vandeputte
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Bechtel Associates Professional Corporation

777 East Eisennower Parkway
Ann Arbor, Michigan

Mawl Asaress: P Q. Box 1000, Ann Ardor, Micthigan 48108

1TT Grinnell Corporation

Pipe Haonger Jivision

260 W. Exchange Street
Providence, Rhode Island 02901
Attention: Mr. P. Stanish

Subject:

Gent'lemen:

Attached please find eight field inspection reports on hanger in the
field that have undersized from the weld sizes designated on the /

Grinnell hanger sketches.

- /.A'
2’*/4ff//”/ ~ ”
These reports are in addition to those sent under BPGH-5327 (11/23/77).

g

December 6, 1977

Consumers Power Company

Midland Plant - Job 7220
Pipe Hangers, Supports,

and Re:itraints

P.0. 7220-M~106

File: M-106

BGH-539

The question of code minimum weld size was not addressed or considered

in these reports.

NeN

RNT/pw
12/6/6 -

Very truly yours,

Ty, A

R. L. Castleberry
Project Engineer

Attachments

OEC 3 877

RECEIVED

Plag HANGER ENGR,
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Bechtel Associates Professignal Corporation

777 East Eisenhower Parkway "
Ann Arbor, Michigan
Mast Asarsas: PO, Box 1000, Ann Arbor, Michigan 48108 -

ITT CGrinnell Corporation November 23, 1377

Pipe Hanger Division
260 W. Exchange Street
Providence, Rhode Island 02901

_Attention: Mr. P. Stanish L

} . Subject: Consumers Power Company
j Midland Plant - Job 7220
Pipe Hangers, Supports,
and Restraints Y
P.0. 7220-M-106
File: M-106
BGH~532

Gentlemen:

Attached please find nine field inspection reports on Grinmell hanger
shop welds. These nine reports are for nine hangers existing in the
field on which there wereftwihcy-eigh: 5569 welds that were undersized
from the sizes desiznntcd on dal hanger sketches. The
question of code minimum weld size was not addressed or considered in

these reports.
Ver truly yours,
0"/5
4
4

4
9 ayl) ( 'f\_n. % | 3ﬁe’n

Project Eagineer

/ ' e’ -

prytr | LUJ d( s 1N %( Uneden el

wecmes  RECEIVED] /2.
0EC 12 1977

P'Pt’. BEANGER ENGR.

—— — e .



UANGERS THCB-2-112  SkeTCHg 1-610-3-12
I

e IS U STt s

siop :
HELD # HELD SIZE CALLED FOR : GELD SIZE MEASURED REMARKS
| 174" fillet - A1l around. 174% fillet = A1l around, Lower stanchicn weld to clamp.
v ? 174" fillet - A1] around, 50% - 174" Lower stanchion weld to flat plate,
50% - 1/4-) 7, .
Appears to have been grund {n shop.
3 174" fillet - A1l arourd, 174" iillet - Al]l around. Upper stanchion weld to clamp.
v 4 174" fi)let - A1l around. 50% ’/lf/]:) Upper stanchion weld to flat plate.
s01 -1/ %,

Appears to have been ground in shqp.

|

(See calculations,
-21-

i
|
!

! ¥
| i

page 42, Appendix III)

\;
%



WANGERK )Grp-26-4G6  SKETCHE  1-610-3-27

snop
WELD ¢ HELD SIZE CALLED FOR i HELD SI1ZE MEASURED REMARKS
| ‘ |
|
v 174* fillet - all around C| 90% - 174" fillet

108 - 14-% fillet 7%, |

LI 3 Y

(See calculations page

-

43 Appendix III)



WELD SIZE CALLED FOR

!
HANGERS JFCB-35-H7 _ SKETCHE 1-610-6-7

- ——  —— - ——

HELD SIZE MEASURED

REMARKS

174" fillet - all around.

- a—

3/16" fillet - welded all cround.'

(See calculations pa

je 31, Appendix III)
; -

-23-



R 20811 R
HANGF R# 12 SKETCHE _ 2_611-5-20 |

SHOP 3
WELD # WELD SIZE CALLED FOR HELD SIZE MEASURED REMARKS
"/3 174" fillet - 2 sides 3716 fillet Additional weld across face of
flange.
-2 174" fillet - 2 sides 3/16" fillet Additional weld across face of
flange,
5 174" fillet - outerface on flanges | 1/4* fillet - all around

both sides on web.

(See calculations page 313

-24 -

‘hppendix III)



I

HANCERE 2FCB-35-H7  SKETCH# 2-611-6-7

SHOP
WELD # 2 WELD SIZE CALLEC FOR WELD SIZE MEASURED REMARKS
|
' |
174" fillet - 211 around, 75% - 1/4" fillet
l ! ‘ (] 25% - 1/4-" fillet
l |
2 174" fillet - all around, 1/4%fillet - all around. Approximately 25% inaccessible
due to grouting. Sottom side
in grout top side 1/4" fillet
7 3 174" fillet - outer face of flanges| 95% - 1/4* fillet
; and both sides of web, 5% -~ 3/16" fillet
4// 4 174" fillet - outer face of flanges| 1/8" fillet top of flange

and both sides of web,

174" fillet bottom of flange

75% - 3/16" on web
25% - 1/4" on web

|
|
|
i

(See calculations page LP;!& appendix III)

-25~




HANGERY 2FCB-35-H8

SKETCHE 2-611-6-8

WELD SIZE CALLED FOR

HELD SIZE MEASURED

REMARKS

1/4" fillet - Outer face on flange
both sides on web,

174" fillet - all around,

174" f1llet ~ A1) around.

174" fillet - A1l around,

95% - 174" fillet
5% - 3/16" fillet

174" fillet - all around.

(See calculations page

=6~

Size of weld in obtuse angle
indeterminate.

Fillet weld member #3 to base

plate.
indeterminate.

Fiilet weld menber #2 to base
plate,

36 Appendix III)

Size of weld in obtuse angl



1

HANGER# THBC-100-H1  SKETCH# 1-619-6-15

S . i —  ————- e e ai— o

SHOP :
HELD # | WELD SIZE CALLED FOR : HELD SIZE MEASURED REMARKS
: :
\/ |} 174" fillet - all around, : : '| 81ze of weld in obtuse angle
3/16" and 1/4%(50/50) fiilet, indeterminate.
2 174" fillet - all around. 174" fillet welded all around, Center weld as installed.
3 174" fillet - all around, 1/74+" fillet welded al] around. Top weld as in<talled.

+H

|
|
(See calculations page 37 |Appendix III)

LI} . ¢ ‘
{

-27-



HANGER# I-HQC—IM-MI SKETCHE 2-616-6-14

sWop o b
WELD # WELD SIZE _ALLED FOR ' HELD SIZE MEASURED REMARKS
; { .
/N | 1/4* f1)let - All around. | 3/16% fillet - 10% length South stanchion as installed.
4 1/4" fillet - 90% length Gials .
| Bottom leg up to 3/8* (40%)
/2 174" fillet - All around, 3/16" fillet - 10% length South stanchion as installed.
: 174" fillet - 90% length .
Bottom leg up to 3/8" (40%)
/3 174" fillet - A1l around, 3/16* fillet - Random scattered 5%.| Welds associated with clamp assembly.
1/4" +fillet - Remaining 95%
/4 174" fillet - A1l around, 3/16" fillet - Random scattered 5%.| Welds associated with clamp assembly.
174" +fillet - Remaining 95%.
/5 174" fillet - A1l around. 3/16" fillet - Random scattered 5%.] Welds associated with clamp assembly.
174" +fillet - Remaining 95%.
/ 6 174" fillet - All around. 3/16" fillet - Random scattered 5%.| Welds associated with clamp assembly.
174" +fillet - Remaining 95%,
¥ A | 174" fillet - A)) around. 3/15" fillet - Random scattered 5%.| Welds associated with clamp assesbly.
174" +fillet - Remaining 95%.
/8 174" fillet - Al around. 3/16* fillet - Random scattered 5%.| Welds associated with clamp assembly.
174" +fillet - Remaining 95%. -
/9 174" fillet - Al around. 3/16* fillet - Random scattered 5%.| Welds associated with clamp assembly.
: [ . 174" +fi)let - Remaining 95%.
/10 " 174" fillet - All around, 3/16" fillet - Random scattered 5%.) Welds associated with clamp assembly.

174" +fillet -

Remaining 95%.

(See calculations page

28 -

38 Appendix III)




HANGER#ZHBC-145-H2  SKETCHE 2 617-9-10 .
i

WELD SIZE CALLED FOR

HELD SIZE MEASURED

REMARKS

174" fillet

174" fillet - all around.

174" fillet - all around,

174" fillet - all around.

174" fillet - all around,

174" fillet - al) around,

174" fillet - all around.

174" fillet - all around.

1

all around,

3/16" fillet generally except |
50% of the upper most weld (#6€) |
is 178" fillet i

Fillet all around.
15% - 3/16"fillet
85% - 174" fillet

Fillet all around.
15% - 3/16"fillet
852 - 174" fillet

3/16" fillet generally except
50% of the upper most weld (#6)
is 178" fillet

Fillet all around.
15% - 3/16" fillet
652 - 174" fillet

3/16" fillet generally except
50% of the upper most wel. (#6) '
is 178" fillet

Fillet all around.
152 - 3/16" fillet
85% ~ 174" fillet

3/16" fillet generally except

50% of the upper most weld (#6)
is 1/8" fillet.

(See calculations page 40

-, I

Pipe to plate per detail,
Pipe to clamp weld.
Pipe to clamp weld.
Pipe to plate per detail.
Pipe to clamp weld.
Pipe to plate per detail.
’Pipe to clamp weld.

2Plpe te piate per detail;
|

Appendix 111)
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ITT 2i Corparation PIPF HANGER ENGINEERING OIVISION

/2e BECETEL PWR. CORP.
O, coodesisnasssiinn OATI‘//Z7‘ SU.JICTy. .o.. #7220-“-106‘Lc SHEET NO. ‘ ....... oF 23
cwco.ov DT oare 212770, customegrpraND PLT. UNITS B R - T S
prosect HANGER MATERIAL -~ pROUECTNO. . ...oooovvrniinieiiinnieeennnns
“Sﬁ* o\ T S SHoP weLs \?' |

WELD STRESS DUE To Fx LoasinGg (QGUAgu‘( DWVIDED SaTveEsy Two
VERTICAL mEmaeas)

E.A’ M!_Fv_([). lf_:é(!?“)
Sw 2 Ln

Sw = 2 (ed ﬁ-_g_k})fsce APDEUD\!I‘)
7]

Fx ‘(‘473(\2\ LT
21(1.354)4*-4")2 = a6 ‘46‘3/"1

WELD STRESS CUE To FRICTION (;?a.a> :i s../7 /F'Yj EovaLLy DI\WVIRED
BETwWeeN 2 VERTICAL MEMBERS

F} F D CZ"\ﬂ)

<
Fe® Fal Lr12', Sw=d(2e:d) (sa.e ApcenDiIX 13
Sw 3 (o)

F = 63)(zn702)

z [ LBad (2 +-A| 55“'5]2,

2(4+1.584
Fe= 18212

= \36\ /| Sl 4
i Pe* FetFgt 1874 HI

WELD 9STRESS Lug o sSHEeEaRr, FoR(ES

Fs - -e ) ,Aw‘ 22‘ ('T'o-rnx. 2 wﬂ.os}
Aw

F; -633(21'1'!) = 3= 8/;,‘
2 <

= =\ FE+ Fa® = 1834" L23g0®/A

e
JOT& %

aea‘yu " ALLOWABLE LOAD PeEA LINFAR NLH Fo@ EBEMoxx ELSCTRoCceEs
AS CALCOLATED B THE FolloOwing
| «107 X \30C O PaT X He = 23235 /,,J MENs 4 ST




SZCHTEL BWR. CORP. PIPE HANGER ENGINEERING DIVISION

e 0. #1 A VAR K
UKD 8Y . D.l......0ate. M=) 08 mrouc;m%‘;n?:frnulugi;g GBI e e T
PRoJECT HANGER MATERIAL...... PROJECTNOG. ...cooviiimirienninnssnniianes

18000 PST 1S ALLOoWwED UNDER ASME SECTo~ IIT
suasecTion NF-3000 Tasce 2292 .1 -

-

MENG.4 32
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BECHTEL PWR. CORD PIPE MANGER ENGINEERING DIVISION

........ TEL susseeT. . g "7220‘-‘“-106-k0'"""""' sweerno. .. 3. 0r 23,
OATEMTi1225  customeaMTDLAND FLT. UNITS 158™8M .- IR e iis Faans apaiiines
paosecr  HANGER MATERIAL PROJECT NO

..................................

E-bll-S-28

N R e e

BY WEW DiRes Y BELow TTe~xT 4

-
Suoe Wes | assomina TeNsis /compas ss ve Loas REsSTES

2 OIS =
Fo= Ay , Pmwos® (max) Aw=(iom) (2) Fr="z1 = za9.2/N

SHEAR s-racv - asSUMING SHEAR FORLE IS EQVALLY RESISTED
gy wew L « ¥2

Fs- Aw AW‘CZ'\@A Fs= A=

B Pz aona (Mmax) e

= l44."*/"J

X1 ol , =
FR‘SU‘.‘TMT (3\40’ W'LQ‘O - \5 F.rt s S - 323*/'“' L zzao /u\l

Sdoe

5.
o WeELD oK.

W‘U)‘ ! sToESS IN WEL.D*Z 1S Eoual. To Tha SkheEan, ST™arss

=
N weELd |

ES
Fa= F—Re.sucr/;nrr = 144.6 £ 2320 /lk\

;O

o
o WELD o . K.

see ot on Pacme Il mom SeTINITION of ALLOWASLE STRESS

PHEN0.4 33
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BECHTEL PWR. CORE.. PIPE MANGEN ENUINEERING DIVISION

's_«"" 2l "~

* E-3 '
"SHOP. WELL T A : agsuming Fx Loes Eau‘nu_\/ le.s'rtb - BY Akt

Fao= wWaLDs , -FiXeED cConl€cTionsS

F'g‘% ) M-(Ef-j?}_ (Ra AlSc pq-?c%}

o\"
Sw (==o~\ arPeE)d X 13 o g

F;-(Ei‘_z:‘ .@_\_3';@1,5 = 149 ¥/
S Y BT —

SHeaa STR&SS ! assomiléd Loas TauaLly DIViDeE™S AT 4 wealss

e mo

Fe= aw P'&A—.' ) Ay w1 2"
820 &

;; = LAﬂz = ‘8

Pr—

"

- -.* :
Fusuura.NT - \) F:_’w-ﬂ" = 180 /N <L 2-‘.65*/\5\ 374- WELD oK

Suee walo ¥4 Using sameE ARGLUM TS AL Foa, sHeR wao¥ o
2
M i)
Fer s Sw = 2(:. (see arcwoix 1>

Ry o aens | 1</
a(a_s. ; AZ.‘O.‘]

Fo 2 85, Awse i

Fs= 830 _ 3.a%
@X‘,@) 1‘33/‘,4

-
;-m«aurm-‘- - \X o+ "> = ‘.@*AM L =9 /N

l i
/5 WELo ol

PJOTE*"-
1) FOR e WELD ALLOWARLE RE™NI(TioN s Pags 3
2) lS’A‘/m- ALLoWAR-E LoAa™ Par LNEAR N4 Fax
Elo X% RiecrroceEs AS fALLOLATED Sy
1107 X 1Bococox Ya T isa Tl

'® KSIT 1S awcowWED UNDEAR ASME sEcT onN m,suts:.ef."rtcd PHENo. 4 34



PIPE HANGER ENGINEERING DIVISIC

BECHTEL PWR. CORP.
SHEETNO. ... 5. .oF 2.

SUBJECT.D 0. #7220~ Ba106<AC:

0.8y .. DT, 0ATE.N=1L=1% cusTowesIDLAND PLT. UNITS 1B ...7
pnosecr BANGER MATERIAL . »roCTNO. ..ocoooiiiiniimimnnninnninens

T JUF-3ooco TABLE WNF 3zgz.\~=|

e R



rew BECHTSL PWE. CORP.
OATE...J.7m i SUBMCT g 4 #9956 1-106-AC

cnxo.oY . DT . cATE M-\L' B CUSTOMER 2 r s vy pr - UNTTS LB B
PROJECT  HANGER MATERIAL ... PROJECTNO. .....ocoivirrninnmmsssnsnenes
-t Z-o\\ =t~ | .
Sof WELD "Z. O MAaX | AMUM Loaa oadwELD EavacLs
R -2299% Fo (sueEa) 22997
e —
F;gsu\.ﬂ'A&T = Aw Aw = Zo‘ p' 522‘\‘\14, Z.Zﬂqz
=225
R - . :
'Y ' & w 3/
Fa- L¥/iN £ 19N o _WELD oK.

do-\'e: Foa, DEFINITION ©OF Ve WELD ALLowABLE SET
Pa@meE =
ALLOWABRBLE LOAD 1S MULTIPLIED BY odE- HALF
IN ACCORDANCE WITH TUROUGH PLATE QEQUIREMENTS
As StatTaed N NF 2224.S

W —— - —————

PHENO. 4

PIPE HANGER ENGINEERING DIVISION
........ ... swegTno... & .. . oe 22

36 .




p BEZCHTIL PWR. CORP PIPE HANGER ENGINEERING DIVISION
Loare L7277 susseer B. Q. $7020-U<108<AC sHeETnO. ... 7......0F &3

".4“' (E AL
i
SHNOP \WELD |} (BGALE e P;ATE) MAR | AMUM Fope
Fx = L=49s

=
£ = o AT 2o F= 2528 - \ao*/dézeao /s

Aw N

S ?
B S o \WELD S.k

Joze :

"

Faem DEFINITION OF AL.OWASBLE = TRESS oF Ve
weLs ses PaaE 3l

w1

PHENO.4 37 =




PIPE HANGER ENGINEERING DIVISION

ITT Corporation

BECHTZT, PWR. Come,
2= U % » 2
O - B oan..‘./.. ........ WBECTD. 0. £9220- 1108 4G sweerno. . & ... k23,
CHKD 8Y ..h‘:f....oan M=l28 MYO“"IDLAND- BPLP-. UNITS 1 &své'rm ......... QC ........................

paosectiANGER. MATERIAL ... PROJECTNG. ....veeeseeessnsnnsssssnnnnns
-
4" \=Gl\lo=lo= 4 '
sSuee weeos V&2
smess DUE To «'-':A LoD (aau/hg\_\( RES\STED B Two wez_os\)
M\

= e - \
Fax® Swx | Swy~® Zbol-v_a_\: (se.e are=nox L)
2
\3 7\ .
FBX bt C GO)@ ) 24O = 43‘1&/!\)

2[5214\(4)4,%] R 7 s

STRESS LDUE TO FRICTION ForRCLE (/? =.=_~.)

&: t
2~ 2
zo(‘ (Appenmx I)
FRez=Fal . Swz= 3.
Sw=z L=149

Faun (-ﬁ(u-ri)(m.s\ . zaw:;% 2 m.-.\c\*/,,d
i z[@ 4 -

\ -

AXIAL .-‘: BeNDING

Fe Fax +Faz = \'(sé‘/d

SHEAR FORCT EQUALS vEcToR sum Fx + Fz owioen ey
- I (2 wa.os)

T - g |
E.;—VJ ) Awﬁ 20‘ \-.ﬁ' 232-‘103 \‘est )

Fo= 185 o =a.25%
zZo

Fﬂesu\-‘rmT - \} "-611" Fe™ = 1‘7%(0'*/\1 £ 2280 ‘“/u

EVR
e walns oK

PHENo. ¢ I8




BECETEL PWR. CORP.
SUBECT 0. #7220-M-106-AC T

PIPE HANGER ENGINEERING DIVISION
: SHEETNG.... T .....0r 23.

CcHKD.BY ... 9! it DATE L L=\~ 6 cusrouzmnm,PLT" UNITS 1 zsgu .......... QC, .....................

prosect HANGER MATERIAL. ..

Teyck WELDS B THeo ID

PROJECTNG. ...covvvuvnes casussus NI LSSt ORSD

CaLcoLaTioNn Fr STaL, To PuaTe wewss ('l"\(°> For cLame

Te SToN . weEwSs
A MT AL Fy &, A=
Fa = sw L= 200
= @a0o
\ %
T
Swe —: ( |S€e aAPEELNDIR T )
2 (a0 2o YA  _ <+
Fa: T asyw - 25/
Fa (2(es10)
A gw ’L*ﬂc(:‘! 5) Fa = (Y4 =)
BT =Y
:S = \%"[*/IA
2 z
] FRESUL‘TAQT » \'5 Fa +Fs

i |

&
-
Fa= 286 /iN < 2380 /N

'
Yo WELD OK .,

Foa ALOWABRLE STRESS ForR 5/(c‘, WELD SE= Polacs 2




BECHTEL PWR. CORP.. PIPE HANGER ENGINEERING DIVISICN

SUBLECT D 0. $7220-M106 A0 sweerno.. /O e 23

smosect HANGER MATERIAL ... R il o et S o

o™ z6i7-9-12
=
SHeP wWeELDs ,;9,%"

Faiction Fomce "oy Leoas on walo (/=.3>

A TL
Fa= Sw SwT 4 (eece ameEndix E)

'N\'/b\:y (l.)

L=1.875
2 (o) (1:8718) ., 2o = 5'0*/|:¢
Fa= T Q. 23)" e
4
E Qo= T o
FS = E :a/,l =~

' s & .’5(\20\ b q‘ A
- s e = W

2 S 2 / =
‘cmsu':rﬁ-u‘;=\1::3 + Ty - /"‘\423‘30 /'A

']
%o WELD O,
Jote: |
"
For. ALLOWARLE STREss FoOR Yiw WElWL sS€€ Pace 3|

O S = e

-

rENc.4 40
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BECHTEL PWR. CORP. : PIPE HANGER £ (GINEERING DIVISION

P 0. $7220-M=106-AC sweeTno. ... Jl.....0f . 23
cmm 8. D.1..... DATE.4=\L~ 7% CUSTCMERYTDLAND PLT. UNITS 1 &s@v......... A ey L e T )

smosscr HANGER MATERIAL .. oROJECTNG. ....oooovniinrnnceinnenneennsens
; =
AcP WaDS LWé,4,8

FRILTION FoAcE ol Load o weLb (/%'-3>

1
Foa ALLOWABLE STRESS For & WELD SE&E PAGE 34

Fer S Ay =TS
>
Fs - -3 L\ZQ) & S.ﬁ*/\y\l Z — /,J
T (W3v3)
‘/e. wWeLe o g
l\JOTE"

PHENo. 4 41
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TTT grinpet Carporation PIPE HANGER ENGINEERING DIVISION
P s oan.‘/?'ﬂ.'..?.?. SuBLECT BECHTELP“IRCQRP ................. sweeTno. . ) %.....or 23,
#7020 M=106-A0 orgs.... BB .o

PROJECT wgm H.ATERI AT PRIIEE O i vosssnsstviansnny g adey rind
e \ =60~ B2
- i
SHOP WELDS p £ - .
FRICTI oN Fo/|mLE onlly C/U z.3) .

‘-YM X
B e d
.» (40> -
om0 s - S82 /mkéz-:e‘a-*/d
T (6.625) -
1 a4
a2 WELL ok
T

2784 /HJ TALOWLREBLE LoAaDd PER LWNEAR INOGW
Fom E10 X% ELELCTROLES AS cacuLaTED BY

it - -
101 % \Seeo XAz = zuaa /N

\ 8o PST 'S ALLOWED PER ASAE SEcTion) T
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