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MEMORANDUM FOR: Dijptctor, DPRP
.a{:e'c':or, DETP

Director, DEPCS

Dircctor, LEXA .

. - - ‘- .4 ( y ¢ g » l‘!‘ X “2 -
-: “y & % §e N
. d \el,,.v ; . BOREEMLLE KO AD
- e
% '.’~.4-,“-/ GLEN ELLYN, ILLINDIE 60137
N f
....0

' Lecember 22, 1982

FROM: Region 111 TOIA Cocrdinator

SUBJECT: FOo1: Rrougs] 82-616 - Bechtel /Mid]and fZTrerer—=

The attachea FOI~ rcgngsl hae been received in RIII and the material
requested must be suiritted to the Director, DRMA by January 3, 1982.

December 28 .

1. / 7 The Livieion of

:hjc

aveilille from

Please check tie¢ eprlicable block and return this form to me by

¢ roguest; however further information may be

has no documents relating to

LA

(List other Division, Region(s) or

2. /2;3’ The Divieion of;;£ ;! has documents relating to this
requict _and the search time is expected to be / /] less
ths Lg:‘ more than two (2) hours, and the material
veou s ted /_/ will ;§§/ will not be submitted by

S {
Other Comments: [, amie ¢

cocalion geludukes  wm Mtﬁi.&:g&‘_

ﬂg.']!. b.; &; :'/fc/ﬂ

o 3183
,1[13’§1
Date
Thank you for your (:oreration.

Attachment: As stated

cc w/ate: gggeé
A. B. Davis OIA
Cieve Lewvis RICEB4-96

e —

€ £ NS

Signature - Division Director or Designee

Pearl T. Smidth
R111 FO1A Coordinator
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John C. Carr, Chief
Freedom of Information and Privacy Acts Branch

FROM BILLIE GARDE, ON BEHALF OF E. EARL
“::uvznfs REGARDING A 11/21/80 REPORT BY RIII,
.30 AND 50-330/80-31 (FO1A-82-616)

Please find enclose copy of the subject FOIA request. Please advise

|
me by December 30, of your response to the fellowing:

(1) Does your office have documents subject to this re“uest?
] How much search time will be required?
pected search time exceeds two hours, do not bec*

nti] first tc.ll;c to FOIR Branch staff COﬂtact.

tely how many documents do you anticipate will be
from punlic disclosure? What {s their nature?

ticipate any problems in processing this request
ding in the allotted time?

er offices might have documents subject to this

vith 211 documents subject to this request no later
1983,

sy of the FOIA time record form which should be
‘f in your office and returned to DRR with your

e Brifa

Joun C. Carr

- ?”Adﬁrv -n 'y
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Decenmber 14, 1982

FREEDOM OF INFCRMATION
ACT REQUEST

Director FOIA -9‘2~ é/é
Office 0of Administration
Nuclear KegulaiLory Commission L. /o2 -RD-p 2

washington, D. €. 20555
Te Whomr It May Concern:

On behalf of our client, Mr, E. Earl Xent, and jyursuant te both
the Frecdom of Information Act (5 U.S.C. 8§552) and the Privacy

Act (5 v.s.C, 8§552a), we reguest copies of all notes, memorandea,
telephone logs, tepes, diaries and/or other records prepared by
U.S. government employees in connection with a November 21, 1980
report conducted by Region 111 Office of Inspection and Enforce~-
ment ("1E"), report Nos, 50-329/80-30 and S50-330/80-31. 1In par~
ticular, Mr., Kent reguests the notes, corresponcence, reports

or other records of Mr. R, N. Sutphin and/or Mr. X. R. Naider

in reélation to a resting they attended at Bechtel Corporation
vffices in Ann Arbor, Michigan vith‘E;;:;;:;:—Fsz??_Tﬁp any
perscrnncl to identify and plap action on resolving certaih matters
éctailed in the report; their review notes of a Februa _IS57s
"Treiring Seccion on Undersize Fillet Welds®™, a March 16, 1978
Consumers Fower Company instruction to PFQCE, two April 16, 1978
traininc sessions; all notes relating to NCR 987, ACIR C-304-1545w,
Log 62820 deted February 28, 1980,

If any saterial covered by this reguest has been destroyed and/or
removed, plcéese provide all surrounding documentation, including
but not lirmited to a description of the action(s) taken, relevant
date(s), and justification for the action(s).

Mr. kent reguests that fees be waived, because "finding the
infermation can be considered as Primarily benefitting the general
public.”™ 5 v.s.C, €552(a)(4)(A). The Government Accountability
Project ic ¢ nen-profit, non-partisan public interest organization
concerncd with honest and open government, Through legal repre-
sentation, advice, national conferences, films, publications and
public cutreech, the Project promotes whistleblowers as agents of
accounteble ocovernment, We are requesting the above information
on behalf of our client for a monitoring project on the adequacy
of the 1.R3C'e effourts to protect public safety and health at
nuclear power plants. :

For any documents or portions of documents that you deny due to
specific exemption, rlease provide an index itemizing and des-
“ing the documents or portions withheld. The index should

e —— —— v ——— S S—




provide a detailed justification of your grounds for cleiming each
exemption, explaining why each exenption 1is relevant to the docu~-
ment or portion withheld. This index 1is required urmger Vauchn v,
Rosen (1), 484 F.2a4 820 (D.C.Ciz. 1973), cert. denied, 415 U.S.
977 (1974). et eaon

we look forward to your response toO this reguest within ten

working days.
Yyours truly,
Rl G (
%\ 3 (e
BILLIE GARDE

Cirecteor, GAP Citizens Clinic
for Accountable Guvernsent

BG/mcy
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TenwULSIL N g dete this form o to srtilhach the ticw estuciatel with L
:*‘hfil-hy ei this POYTA regoest.  Record the time 3n m2n-hiurs, rovaded 1o
WLt ncerest )Y minutes, for all actiuns taken. JInclude the number of pages

roproduced,

Your clerica) overhead factor will be added by the FOIA/PA Branch.

Regative results tine will be reported Lo this office by telephons.

RCTURN FORM TO: Director, Division of Rules and Records, Room I1iBB-42)0.

Form Date :

BILLIE GARDE
FOIA-82-616

hame of Reguester __

FOIA Request Number

- ———

DIRECT TIME FOR SEARCH |
| DRGANIZATION | Clerical !  Professional| ALL OTHER ACTIVITYZ/

COPY RLPRODUCTION

ORGANIZAT JON NUMBER OF PAGES
ALFAODUCED

COIPUTER STARCH
Report actua) rachine time and applicable cost rate for machine used,

3/ Includes only the time actually spent in searching for or Yorating dacuments

2/ 1ncludes the Lime spent reviewing docuswnts for cxespt information, conferri
with the staff, renoroduction. eir o ,
s ) . |
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Docket No. 50-329
Docket No. 50-330

TP-03 oguak

Consumers Power Company [ S—————

ATTN: Mr. Stephen H. Howell s pres Lo .,/f te
Vice President J o R

1945 West Parnall Road

Jackson, MI 49201

Gentlemen:

Thaok you for your letter dated June 7, 1978, informing us of the
steps you have takea to correct the noncompliance identified in
our letter dated May &, 1978. In regard to noncompliance 2, we are
revieving your position and will inform you of the results of this
reviev upon e mpletion.

Your cooperation with us is appreciated.

Sincerely,

R. 7. Heishman, Chief
Reactor Conmstruction and
Engineering Support Branch

ce w/ltr dtd 6/7/78:

Central Files

Reproduction Unit WRC 20b

PDR

Local PDR

NSIC

TIC ¢

Ronald Callen, Michigsn Public
Service Comnission

Dr. Wayne E. North “

Myron M. Cherry, Chicago

o1 2e553
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NRC Form 318A (RIIX) (5—76) NRCM 02040 *U. 5. GOVERNMENT PRINTING OFFICE: 1978—253-818
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- Enclosure 1
: L ' 7 Howe -85-78

CONSUMERS POWER COMPANY RESPONSE
TO THE ITEMS OF NONCOMPLIANCZ 2

DES N ECTION REPORT
NO. 50-329/75-03 AMD NO. 50-330/78-03

I. ERRONEOUS DOCUMENTED INSPECTION RESULTS

A. Descriptions of Noncompliance

Paragreph 1 of Appendix A, end persgraph 6 of Section II, of
Report No. 50-329/78-03 and No. 50-330/78-03 provide the following:

"Contrary to the requirements of 10 CFR 50, Appendix B,
Criterion IX, and Paragraph 5.2 of the Consumers Power
Company Quality Assurance Program for Design and
Construction, Procedure No. 9-1 it was determined that
the documented inspection results, asserting thet the
welds on ceble tray supports in the lower cable spresding
room were ascceptable, were erroneous.” ...

"The inspector observed the welds on the seismic Class 1
ceble tray supports in the lower ceble spreading room at
elevation 6k6' in the auxiliary building end noted that
several velds vere inadequate in size. At the regquest
of the RIII inspector welds on Column 19, which were
documented es inspected and eccepteble in QCIR-C30L-2LLW,
were reinspected and the results documented as follows in
Bechtel Discrepency Log WO9T:

welds on Column 19 where sttachment is made to structural
steel are required to be 5/16" size with & 5/8" return, by
Detail 3 of Drewing ETLO(Q). Reinspection by the Bechtel
QC inspector indicated the following as welded conditions:

. (1) Weld Southwest Side

Leg 1/L4" x 5/16"
one end return undersize
one end return short

(2) wWeld Northwest Side

Undersize throat, complete length of the weld -
one end return short

(3) Weld Southesst Side

Legs 1/L" x 5/16"
one end return short
one end return undersize

e i it e
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(4) weld Northeasst Side

Undersize throat, complete length of the weld

The inspector stasted that QCIP-C304-2LLW was in error in
that the reinspection results ectablished that the welds

did not meet the criteria established in Drewing E 74O (Q).
The Inspector further stated that this | : considered an

item of noncompliance and is contrasry to 10 CFR 50,

Appendix B, Criterion IX and Peregraph 5.2 of the Consumers
Powver Company Quality Assursnce Program Procedure for Design
and Construction Procedure 9-1. The inspector recommended
that corrective action to correct the above noncomplisnce

should include e complete reinspection of all the welds in

the lower cabl2 spresd room to determine compliance with
the relevant drsvings. 550-329775-03-03; 50-330/78-03-03)"

Corrective Action

NCR #1287 wes issued by Bechtel QC on March 23, 1978. This report
contained the reinspection report of 10 verticsl columns consisting
of L0 welds in the lower spreesding room et elevation 6k6'. Under-
sized velds wvere detected in all 10 columns. NCR #1305, issued on
April 13, 1978 reported 550 weld discrepancies out of 2,058 inspected
welds. The discrepencies consisted of oversize, undersize and weld
defects in the lower ceble spreasding room. Bechtel wrote a Quality
Assurance Program Mansgement Corrective Action Report (MCAR-1l, Report
No. 23, dated April 17, 1978) to address the nonconforming conditions
at & management level. This report was provided to you es en attach-
ment to the 50.55(e) report provided by letter Howe-75-78; subjert,
Midland Nuclear Plant - Unit No. 1 Docket No. 50-329, Unit No. 2
Docket No. 50-330, Seismic Cable Tresy Supports, dated May 12, 1978.

ineering's evaluation effort examined the adeguecy of the actual
reported weld size to the specified design load et each connection.
Problems related to oversize, weld defect and violation of AISC
minimum weld size were evalusted by Bechtel welding engineers.

Eveluation of the undersized weld vas performed by examining the
maximum load-cerrying capacity of an undersized weld connection to
the minimum required loed-carrying capacity from structursl analysis
of the support system.

NCRs #1287 and 1306 were dispositiocned "use-as-is" on May 18, 1978,
and it ves concluded thet the project design stress requirements hed
been met and no safety implicetions were involved. Deviations
pertaining to minimum weld size end oversize welds were reviewed end
found acceptable.




To evaluate welding adequacy in the aress other <han those welds
in the lower cable spreading room, Bechtel Project Enginee€ring
selected a sample of S3 welded support connection: from irstalled
cable trsy supports in the suxiliary building on April 25, I T78.
Fleld velding engineers conducted a detailed inspection of the
selected connections and transmitted the summary results to Project
Engineering on May 19, 1978. Project Engineering is currently
evelusting the weld connections results transmitted by field
engineering. The results of this eveluastion will be presented in
a final report to MCAR-23 scheduled for July 1, 1978.

The final report will also document those actions taken to prevent
recurrence, namely the instruction to crafts, supervision and field
engineering personnel and any necessary instruction end training

for Quality Control engineers to assure oroper inspection, including
any requirement for inspection of cable ..~ay support welds prior

to the installetion of the cable tray.

All of the required actions to meke the project in compliance with
requirements should be completed by July 1, 1978. Consumers Power
will advise you of the completed corrective actions and the dste when
full compliance wes achieved through submittal of the final 50.55(e)
report on the Seismic Cable Tray Supports.

II. UNSPECIFIED VCLTAGE IN BECHTEL WPS NO. Pl-A-LH

A. Descriptions of Noncomplisnce

Paragraph 2 of Appendix A, and paragraph 5 of Section II, of Report
No. 50-329/78-03 and No. 50-330/78-03 provide the following:

"Contrary to the reguirements of 10 CFR 50, Appendix B,
Criterion IX end Pasragraph 5.2 of the Consumers Power
Compeny (CPCo) Quelity Assurence Program Procedure for
Design and Construction, Procedure 9-1, CPCo failed to
assure that Bechtel Welding Procedure Specification
No. Pl-A-LH Structural specified the welding voltage
requirements." ...

"The inspector revieved Bechtel Welding Procedure Specificetion
(WPS) Pl-A-LH Structural which was being used to weld
structural steel and determined that the welding voltage
requirements vere not specified. The above WPS referenced
8 General Weldiug Procedure (GWP) which was to be used in
conjunction with the WPS Pl-A-LH Structursl. Paresgraph
L.2.1, on Sheet 3 of 18, of the GWP Revision 2, deted
September 1, 1977, states "Electrical process variasbles
shall be specified ‘r the eppliceble WPS." The Bechtel
personnel informed the inspector thet the welding voltage
was never measured and recorded. American Welding Society
(AWS) D1.1-1972 Code which wes referenced in the WPS in
Section 4, Paregraph L.17.2, states "The classificetion end
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size of the electrode, arc length, voltage, and ampersge shall
be suited to the thickness of the msterisl. . . ." ~

Also, in Section 5, Peragraph 5.5.2.1(4), the AWS Code states
"A change of more than 15% above or below the specified mean
arc voltage and amperage for each size electrode used is
considered a change in the essential variable and requires
establishing & procedure quelification." The inspector stated
that the control of welding wes considered insdequete in that
the welding voltige was not specified in the WPS and thet this
was contrary to 10 CFR 50, Appendix B, Criterion IX and
Paragraph 5.2 of the Consumers Power Company Quslity Assurance
Program Procedure for Design and Construction Procedure $-1.

This is an item of noncomplience identified in Appendix A.
(50-329/78-03-02; 50-330/78-03-02)"

Corrective Action

In response to the item of ncncomplisnce stated sbove, Consumers
Pover takes the pcsition that we can only be considered in
noncomplience with the AWS D1.1-72 Code by not listing, for
information only as is implied in the Code, & usesble voltage range

on the prequalified welding procedure specification.

Code does not consider arc voltage an essential verleble for pre-
qualified weldirg procedure specifications. The Code only implies

that this informetion should be provided on the WPS form provided in

+ Appendix E. To comply, welding procedure specifications for shielded

The AWS D1.1-72

metel erc welding will be provided with an arc voltage range.

It is

anticipated that this ectivity will teke approximstely 90 deys (September 7,
1978) to complete. Arc voltage control will continue to be provided

through arc length control by qualified welders.

Enclosure 2 provides aore deteiled arguments in support of the
above stated position.

DEFICIENT DOCUMENTATION ON PURCHASED MATERIAL

A.

Description of Noncompliance

Persgraph 3 nf Appendix A, and pege 5 of Report No. 50-329/78-03

and No. 50-330/78-03 provide the following:

"Contrary to the requirements of 10 CFR 50, Appendix B;
Criterion VII end Persgraph 5.3 of the CPC EPPQASD,
Procedure No. 7, CPCo feiled to assure that the docu-
mentary evidence on purchased materisl was sufficient
to identify thet the purchesed materisl met the specifi-
cation requirements.” ...

"Unresolved Item (50-329/77-12-0k; 50-330/77-15-0k): It vas
identified thet Shop Welding Inspection Reports of Haven Busch

T ————



444 not document whether root paises which were repaired were
reinspected after repeir. Bechtel visited the vendor's
facility to determine whether any additionsl records-vere
available. During the visit, it was reported that examination
of the availsble records indiceted only in some instances the
reexamination was documented on the reverse side of the report.
The reverse side wvas not copied end sent to the site. There
appeared to be a misuse of the documentstion of the inspection
results; consequently there was not documentation on reinspec-
tions. Bechtel is swvaiting en assessment by Haven Busch es

to the extent of inedequate documentation, including e ressoneble
rationale to justify the insdequate documentstion. This infor-
mation is expected to be revieved by the Bechtel Project
Engineering personnel through the Project Supplier Quality
Supervisor. It should be noted that in the meentime some of
these embeds would be buried under corcrete precluding further
inspections.

This item has been escalated to an item of noncompliance
contrary to 10 CFR 50, Appendix B, Criterion VII and Peragraph
5.3 of the Consumers Power Company EPPQASD Procedure No. T.
(50-329/78-03-01; 50-330/78-03-01)"

B. Corrective Action

Two Bechtel lity Action Requests, QAR-SD-59 (12/28/77) end GAR-
SD-60 (12/28/77), hed been issued to obtein the required corrective
actions. As & result of the review of the Haven Busch documentation,
two NCRs, #1345 and 1346, were written against the miscellaneous
metel items from Haven Busch which hed incomplete or insdequate
documentation for welding inspection. NCR #13L5, dated Mey 17, 1978,
covers all embeds which are not yet installed. NCR #1346, dated

Mey 17, 1978, covers those embeds that are installed, some of which
are embedded in concrete.

NCR #1345 will be field dispositioned in the following manner:

1. Heaven Busch will revise its QA manual to allov reconstruction
of welding documents to correct errors in the use of their
inspection form. This revision is subject to Project Engineering
approval.

2. Wwhere reconstruction of documentetion is not feasible, the =mbeds
will be reinspected to verify the integrity of the velds in
question. .

3. Some items which are no longer necessary, due to redesign, will
be scrapped.

NCR #1346 will also be pertially dispositioned by reconstruction of
documentation. Items which cannot be dispositioned by document
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reconstruction will be referred to Project Engineering for disposition
in one of the following ways: -

1. Perform e design stress snalysis te determine if the embed
could function safely if the nonconforming weld, or welds, were
non-existent.

2. Accept the velds by statistical snalysis after re-inspection of
aveilable embeds.

3. Loed test a percentage of the embedded items.

NCR #1345 should be closed out by June 30, 1978. NCR #1346 should
be at Project Engineering for disposition recommendstions by June 30,
1978. CPCo will provide to you by August 30, 1978 the final results
of the disposition to the two subject nonconformence reports and the
date that corrective actions will cesuse full compliance to be
achieved.




Encleosure 2
Howe - £5-7%

Response
To NRC Item cof licncompliance
(50-329/76-03-02; $0-330/7€-03-02)
Nenspesification of Welding Arc Voltage in
Bechtel Welding Procedure Specification Fl-A-LH

A Jerh

r

Prepared by

John W Walvoord
Engineering Services
Consurers Power Ccmpany
June 5, 1978
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¥ Response
: To NRC Item of Noncompliance -
(50-329/78-03-02; 50-330/7€-03-02) 3
Nonspecification of Welding Arc Voltage in
Bechtel Welding Procedure Spec.fication Pl-A-LH

Introduction

The following it a response to the NRC item of noncompliance (80-329/7€-33-22;
50-339/78-03-02) by Mr X R Naidu which resulted from his review of Bechtel
Welding Procedure Specification (WPS) Pl-A-LH Structural (Attachzent 2).

Restatement of NBC Viewpoint

From Item 5 of the NRC inspecticn report (Attachment 1), the NRC has taxe:
the position that Consumers Power through Bechtel has viclated the AWS Struc-
tural Welding Code by failing to state the arc veltage required for proper
electrode cperation. The statement of noncompliance is based on three rel-
erences, These are:

1. The NRC report quctes a Bechtel General VWeldirg Standard as stating,
"Electrical process variables shall be specified in the applicatle wPs."

2. The NRC report quctes the AWS Dl.1-T2 Code1 as stating in Paragraph
- 4.10.2 (Attachment &), "The classificaticn and size of electrode, arc
length, voltage, and amperage shall te suited to the thickness of tae
material . . . ."

3, The NRC repoert quctes the AWS D1.1-T2 Codc2 as stating in Paragragh

£,5,2,1(4) (Attachment 5), "A change of more than 15% abcve or beldw
the specified mean arc voltage and amperage for each size elecirode
used is considered a change in the essential variatle and regquires es-

tablishing a procedure gqualification.”

These three references are the besis for the NRC's issuance ef nonco=pliance
concerning the lack of control of the welding voltage.

Consumers Power Position

In response to the citation of noncompliance stated above, Consumers Power
takes the position that we can only be considered in nonceocpliance with the
AWS D1.1-72 Code by not listing a useable voltage range on the prequalilied
wvelding procedure specification for informaticn only as is implied in the
Code. The AWS D1.1-72 Code does not consider arc voltage an essential

(1)

Structural wolding Code, AWS D1.1-72, American Welding Society, Miami,
ri“’ Jiey p

(a)bed, p 4o

e —— e —— . ey —m—— —— ———— oy



variable for prequalified welding procedure specifications. The Code only
implies that this inforzation should be provided on the WPS form jrovided
in Appendix E. Tc comply, welding procedure specifications fof shielded
metal arc welding will be provided with an arc voltage range. ‘Are roltage
control will continue to be provided through arc lengtih control by guali-
fied welders.

: In response to the specific arguments provided in the NRC finding we offer
: the following arguments:

1. The measurement and monitoring of arc voltage for the shielded metal
arc welding process are unnecessary since arc voltage is a direct func-
tion of arc leng:h and the contrel of arc length is a natural function
of the process. Are vglt;;e is made up of three separate voliage drcps
as shown in Figure 2.6°, below,

L 26 — Arc potential (volts) distnbution between
secyooe and work.

These voltage drops are the ancde voltage, cathode voltage, and plasza
voltage. Only the plasma voltage is affected by arc length changes.
Since the plasma voltage is a small portion of the total are voltage,
acceptable changes in arc length have szall effectis on are voltage.
Arc length tounds are established by the process itself without external
control or monitoring. The minimum arc length is established as tne
minizuz arc length which will support an arc without sticking the elecs
i trode. The maximum arc length is established as that arc l-igth which
will support a statble arc or oreveant gas entrapment. Beyond that maxi-
guz arc length, the arc is unstable and metal transfer is haphazard or
porosity results. Both the minimum and maximum useable arc lenginhs are
obvious characteristics to a qualified welder., Since ve are contreliling
the useatle arc length with qualified welders and arc voltage is a

(3)
Wwelding Handbook, Volume One, Seventh Edition, American Welding Society,
Miazi, Fiorida, 1976, p 55




function of this arc length, we are therefore controlling the voliage
within useable limits.

In a discussion of energy input during welding, the following state-
ment is made in Weldability of Steels:

"In this cxprossicngia , where T is energy input, 4 is a constant
of proporticnability, is arc voltage, I is amperage, and S is
the travel speed], £ is the emergy input to the weld. It includes
all sources of heat; that transferred by superheated filler metal,
that preduced by the anode or cathode, and that radiated froz the
plasma. Although the plasma energy may be great, most is radiated
tc the atzosphere and little of the plasma heat is transferred to
the work. Therefore, a voltage increase caused by a longer arc
does not contribute proportionally more heat to the work but =zay,
in fact, have no effect. However, with most arc-welding processes,
the arc length is established on the basis of optizum weld coniour
and arc stability and, therefore, can be considered constant.”

The effects of some process variables are shown in Attachment 65. Fer
tne purpcses of constructicn and fabtrication, we interpret cptizunm

214 contours to be those which are agcepiable under Paragraph 3.6 of
tne AWS Dl.1 Structural Welding Code. The reguired arc length (arc
roltage) is that which provides acceptable deal contours. Since the
welder is trained and qualified to use an appropriate arc length to pro-
iu.2 & sound weld with acceptable contours, the measurement of arc vel-

‘.ot would represent an unnecessary duplicatien of effors which is costly
w» < would not improve weld quality.

= .rehermere, due to the cperating characteristics of machines used fer
ehielded metal arc welding (SMAW) the srall changes in arc voltage

vmigh occur over a normal operating ar: voltage range (usually adout

six volts) have very little effect on the heat input to the weld, TFigure
1.18 fros the Welding Hnadhock7 shows scme typical voltage/azperags
curves for a constant current-type power source, the type of power scurce
used for the SMAW process. If a particular curve is chosen which repre-
sents one machine current setting such as the "Range C, Max" setting, the
voltage vs amperage curve illustrates that an increase in arc voltage
(are length) results in a slight decrease in current, This compensating
feature has been designed into a SMAW power source to allow the welder
some variation in arc length without variation in heat izput.

‘
(h’woldnbiligx of Steels, R D Stout and W D Doty, Second Edition, Welding Re-
)uuch ouncil, ork, New York, 1971, p 42
(5

The g;gcod%fc %Egggoc; cf ere woldégg, T™velfth Bdition, The Lincoln Electric
Company, Cleveland, Ohio, 1373, p 6.2-17

(6);zructurtl Welding Code, AWS D1.1-72, Azerican Welding Socilety, Miami,
iorida, 1312, P !5

(7)Hbldini thdbook.zgolunc Tvo, Seventh Edition, American Welding Society, Miani,

’ ’

ol i ) - -
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Again, the comtrol of arc voltage is dependent on the welder's control
of the arc lesgth within reasonable limits as he wvas taught prior to

qualification. -

Ranges A 0, C, and D are four current
range the DOwe’ WDy

Rangs A max

Range 0. man

RAznge C, man
Aange O mux

i

Range of typ sl
e voitage

a o0 00 300 400

Fig. 1.18=Voll-ampere relationship lor 4 typical constant-current rotating lype power source

Fev if any velding handbocks or other ssurces of information list ar:
voltage as a process varialle for the shielded metal ar: velling (SMAW)

process.

The woldig, nandbookp under the section on welding procedures for SMAW
< (-] v

lists

ing variables:

Electrode Diameter

b. Welding Current

e,
4.

&1) Type and Polarity
2) Amplitude

Arc Lengthb

Travel Speed

Are voltage is meanticned peripherally io the paragraphs oo arc lesgia

r

() pvsa, pp 66-69
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(Attachment 8) with the following two sentences:

“Iastantanecus arc voltage varies as droplets of molten metal are
transferred across the arc, even vith constant arc length. How-
ever, any variation in voltage vill be minizal vhen velding is
dome vith the proper azperage and arc length."

In % Procedure Handdock of ﬁ \M.d%’. the sapple procedures pro-
vi or see Attac } T folloving variables:

a. Positiocn

b. Weld Quality Level

¢. Steel Weldability

4. Accessibility

e. Plate Thickness

£. Weld Pass

g+ Electrode Class

h. Electrode Size

1. Current Including Type, Polarity and Amplitude
3+ Travel Speed

rar the atove procedures, arc voltage is assumed to be controlled througs
proper ar: length comtrol bty a qualified velder.

Iz the Metals an,w the section on SMAW mentions arc voltage ia the
caragrapns on arc lengtin (see Attachzent 10). These paragraphs place tne
arntrol of arc voltage io the hands of the qualified welder through Ris
gcostrol of arc length.

As mentioned pﬂﬂml.ya, arc voltage changes instantaneously. Although
this has no effect on the SMAW process since the important comirol is
that of arc length, the measurement of arc voltage is a 4ifflisult pro-
cess. First, arc voltage is only truly peasured between the end of the
elestrode and the point of comtact on the vork. Measuresent of ers vol-
tage from aay other poist susk as at the machine termizals will be er-
rogecus due to voltage losses in cables, contact poiats, etc. Tuese
Losses are not izportant vhen kept within reascnable lizmits since the
qualified velder and the pover source vill compensate for a slight chasge
of heat iamput, but these voltage drops vill have & menacing effect on ey
attezpt to measure and mopitor arc voltage.

Second, arc voltage changes instantanecusly vith metal transfer through
the arc.

’

ed ) We , Tvelfth Bdition, The Lincola Electric

ompany , ve " o, , P 0.2-3

(m)mou Eandbook, Volume 6, Welding and Brazing, Eighth Edition, America:z

ety for , Metals Park, Ohio, 1971, » 9
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Third, violations of arc voltage ranges are guaranteed by the nature of
the process. To start an arc with the SMAW process, the welder must
strike the arc on the work and draw the electrode away as the arc is
initiated, Striking an arc implies short circuiting the path between
the electrode and work. A short circuit is defined as a path of essen-
tially no resistance which will provide no arc voltage drop as the arc
is being initiated. As the arc is extinguished, the welder will draw
the electrode away from the molten puddle resulting in a long arc
length and a corresponding high arc voltage. Both of these circumstan-
ces are normal characteristics of the shielded metal arc velding pro-
cess and will occur every time an arc is started and stopped. It is
not the intent of any comstruction or fabrication code to cause con-
trol of arc voltage for the SMAW process to be a QC prodlez decause of
taese voltage excursions.

In response to the NRC argument which quotes the Bechtel welding stan-
dard, the Bechtel General Welding Standard GWS Structural, Revisionm 2,
states in Paragraph 4.2.1 on electrical characteristics, "Process
variables shall be as stated on the applicable WPS." This statement
does not require these variables to be stated on the WPS nor does it
require their measurement or monitering.

1n response to the NRC argument which quotes the AWS D1.1-72 Code, Para-
eraph 4.10.2 under "Procedures for Shielded Metal Arc Welding" which
staces, "The classification and size of electrode, arc length, voltage,
anc azperage shall e suited to the thickness of the material, type of
e w~v8, welding pesitions, and other circumstances attending the werk;"
¢ stated previcusly, we are controlling the arc length at Midland
swrzugh welder qualification and, since arc veltage is & function of
are length, we are in effect controlling the are voltage wvithin a suite
able range as required by this paragraph of the code.

In respense to the NRC argument which quotes the AWS D1.1-72 Code, Para-
graph 5.5.2.1(4), this paragraph is under the heading of "Procedure
Qualification.” Since the welding procedure in question (PleA-LM Struce
tural) 45 & prequalified welding procedure as specified in Paragraph
1.3.1 of the AWS D1.1-72 Code and does not require procedure qualifl-
cations, Section S, Part II, on procedure qualification does not apply.
As stated in Paragraph 5.5.1 of AWS Dl.l-T2:

When necessary to establish a welding procedure by qua.ificaticn
as required bz 5.2 or contract specifications, the following rules

Pl « ¢ . e

The limitations of variables which are called out by Paragraph 5.%5.1,
such as those specified in Paragraph 5.5.2.1(4), apply tc .procedures
wvhich require qualification, not to prequalified procedures such ar
Bechtel Welding Procedure Specification Pl-A-LH. Paragraph 5.5.2.1(4)
does not apply for Bechtel WPS Pl-A-LH.
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The information provided above established that the Bechtel WP§ in question
should have listed an appropriate voltage range for information only. Hew-
ever, the Code does not limit this voltage range for prequalified procedures
por does it indicate that any form of voltage measurement or monitering is
required for the shielded metal arc welding process.

As has also Seen stated, control of arc voltrge for the SMAW process is
being maintained at Midland Units 1 and 2 through econtrol of arc length with-
in useable limits. This arc length control is provided by welders who are
trained and qualified to utilize this welding process.

Action Reguired for nggliggcc

To comply with the AWS D1.1-72 Code and resolve this NRC finding, all wveld-
ing procedures which fall under the AWS Structiral Welding Code will be re-
viewed for arc voltage information., Welding procedure specifications wnich
do not specify an arc voltage range will be revised to provide an arc vol-

tage range for information only. It is anticipated that tnis work will re-
quire 30 days Ior compieticn.

Arc voltage will continue to be controlled through are length ceatrel by
qualified welders.

Welding procedure specifications which fall under other codes will alsoc te
reviewed %o establish their compliance with the particular code.
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Revicw of Welding Procedure Pl=A-Lll !;rgcsg;g}

The inspector reviewed Bechtel Welding Procedure Specification
(UPS) Pl-A-Lil Structural which was being used to weld struectural
steel and determined that the welding voltage requiramints “are
not specified.. The above WPS referenced & Ceneral Velding
Procedure (CWP) which vas to be used in conjuaction with the
WPS PleA-Ll Structural. Paragraph 4.2.1, on Shecet 3 of 18, of
the GV Revision 2, dated September 1, 1977, states "Electrical
process variables shall be specified 4n the applicable wrs."
The Dechtel personnel informaed the inspector that the welding
voltage vas never measurcd and recorded. Amevican Velding
Society (AVS) D1.1+1972 code which vas referenced in the WS

in Scetion 4, Paragraph 4.10.2, states "The classification and
size of the electrode, arc length, veltage, and amparage shall
be suited to the thickness of the materdal. « « ¢ "

JMso, in Sectien §, Paragraph $,5.2.1(4), the AV'S Code states "A
chanpe of move than 15% above or below the specifiod s2an arc
voltage end swperage for each size elestroda used is considerad

a change in the essential variable and requires estadbiishing a
procedure qualification.” The inspector stated that the centrol
of welding vas considered inadequate in that tha welling veltage
vas not specifiod in the WPS and that this was contrary te 10 CTR
80, Appendix B, Criterion 1IX and Paragraph 5.2 of the Consumers
Pover Company Quality Assurance Program Procedure for Decign and
Congtruction Procedure 9-1. '

This is an item of noncompliance identified in Appendix A.
(50-329/78-03-02; 50-330/78-03-02) .o

Consumers Pover Notes '
1. Bechtel WPS Pl.A-LM Structural is Revision O.

2. mummmzmmummmmma&

Standard OWS Structural.
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' ' BECHTEL POWER CORPORATION| Materials, Fabrication &
¥ 's WELDING STANDARD Quality Control Services
%,w ‘| Welding Procedure Specification Prcprodm\
'6 Pl-A-Lh (Structural) Reviewed 3
p \[fce President of Revision 0 Date 10.17.74 Approved '
ring W R, Szizh Sl )

h or Vice President of Engineering,

This welding procedure specification must be used in conjunction with the General

3 W n ) WS - St ral

cope: Manual shielded metal.arc welding of carbcn steel structural materials

ueing low hydrogen electrodes with or without backing strips. When used with the
‘ol " byers :

WSWW i is |
Base Metal:__Carbon Steel ypical Joint Design uqugT d. '
g2’ :
Welded to Carbon ?“El | ot ", - y
ASME Sect. 1X: Pa (hote b 1o Pr (Note
Welding Process:_Snielded Metal . Arc
- — - f;" e
Filler Material AWS AS,1 E7018 or E7016 s \V \ “T"
t. ‘A. Y \
Ka= A= | | | !
ASME Sect. IX: F#__4 Al | r i — ’
Positionl(s) Que..lied: __All positions __‘ \_ a/ ' ol .
Thickness Rann~: Qualified: , ; @ .o f

" L]
Assweided: 60
‘J\ ‘ min. 1/16"max. 3" ( w

ostweld Meat Lreated:
! min. 3/16"max. 4" I r )

Backing Material_Carbon Steel fwhen required 1—-! ]
=y

Min. Preheat Temp. 32°F (Note 2) . ok 4
] é :
Postweld Heat Treat: When reguired ;’_n"r‘ se “F | hr/in, X
Applicable Procedure galification Record(s) | :
| Procedure Qualified to: AWE E],E . iwﬂ $ion IX | .
Welding Process SMA __SMA
Layer Number Al bl bl
qu!l Speed (1n, /min, ) - - .

Amnerage Range !%O-!?! P%-;‘Q !E?.é'zg

AC/DC Polarity C .
: Vglule - - .

Torch Gas - cfh,

Backing Cas - cfh.

lecirode Diames | 1/8" Y £ Y] i)
QI.!!‘.!L‘M Type s - ~
g Filler Wire Diameter - o ~

dditional Instructions
lote |1 For prequalified welding under AWS D1, 1.74 only those AWS materials

listed in Table 1 of GWS-Structural (including A572 Gr. 42 thru 60 and AS88) may
be used. For other welding any ANSI/ASME P-1 materials may be used.

Page | ot 2

. o ——— =
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Welding Procedure Specification
Pl-A-Lh (Structural)
Revision 0 Date 10-17-74
Additional Instructions (Continued from Page 1)

2: See drawing GWS-Structural .l for special circum;mcu
where higher preheat temperatures are required.

Note

Noie 3: Use only for horizontal and flat positions.




w BECHTEL POWER CORPORATIUN ‘ P wwese P-igc‘l‘of 2
wELDING PROCEDURE QUALIFICATION RL(.ORD POR No. §
Proeulnrv Specification No. Pl-A-Lh Date 2/20/68
_ ‘Welding Process Shielded Mectal Arc Location San Francisco,
California
arial Specification: ASTM Al55 Grade KCF 70 _ to [tsell
Chemistry Carbon Stcel (AS516 Cr. 70)
ASME P-Nao. 1 to 1 Shape [ ipe Thickness | 50"
Thickness Range Qualified 3/16 thru 3"
Outside Diamcter (C.D.) 24" 0. D. Range Qualilied All .
Filler Mctal Specification:
ASME_SFA 5.1 #56 Classification_E 7018 F-No. 4 A-No. |
ASME ks AWS Classification e F-No. == A-No._ -~
Filler Mctal Chemistry -

Wire/Electrode Diameter___3/32 & 1/8-inch @

Manufacturer and Trade Name Lincoln LH-70, Alloy Rods, Atom Arc
Shielding Cas None Flow Rate ki
JOINT DESICN:

y® o 4!, © Consumable Insert_ -~
'’ A | 1% 2 2% Position of groove 2C & 5C
Backing Nene
/\‘ \ Backing Cas Flow Rate .o
k"".‘, F= + Polarity DCRP
< y T e Amperage 60 - 180 i
x’;: v _ ' ?,:' \ Voltage 22 - 28
\ n” { \ t Multiple pass per side Yes
G el K . \ Welding Direction _up 5C
» '/'6 :ou': Travel Speed__2-11 IPM
1.AT TREATMENT: : ‘
Preheat Temp. Min. 150 F Postweld Heat Treatment Temp, _None
Maximum [nte:pass Temp. .- Postweld Heat Trecatment Time et
Minimum [nterpass Temp. -

Reduced |'width ‘L'.)"'Humcss (1n \IArca f...z lUTS, psi lL"I'S :n'P*s.: on Pcr'.".?r’"s}

Section | -~ .. | =~ 735,100 (18,000 | 2G [stei, "303']
Tensile | .- -- -- [ 73,000 [76.800 | 2GC g =7
Tests .s - -- | 75, 400 75,900 | SG | .
== ss .o | 78,000 77,100 ! 5G T |
Cded j'fy;ge Result Tvpe ~ Result 4
Bend s sice el 180" ok |
Tests 4 sice 585G 180 ok I
Lmpacts | Sce Pg. 2 {Other oo |
Mechanical Testing By Anamet Labs, Berkeley Lab No, 269,269 (WEK-305)
Welders Name Oscarson, Miller and Keyser Symbol o

Test Conducted By W. B. Keyser

We certify that the statements in this record are correct and that thc test welds
ere prepared, welded, and tested in accordance with the requirements of Section [X
{ the ASME Code.

Nigte: Revised framy AWS to ASME filler metal BECHTEL POWELR CORPORATION
seifications 3/12/73
\ s A
B N y
3/26/73 v 2. I Mackien

Recorded on New Form ' Materials & Fabrication
Quality Control Servicrs Department

re— A B W " T T YT ,-r..'- R — ———— T W T — —
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WELDINC PROCEDURE OUALIFICATION RECORD
IMPACT TEST RECORD

' Procedure Specification No. P1-A-Lh

i Date

W-* ‘‘ng Process Shiclded Mcial Arc

February 20, 1969

Location

San I rancisco,

Calilornia

Thickness Range Qualified_3/16 inch through 3 in.Per

WELD SPECIMEN:
Parent Material

ASTM A155 Crade KCF 70

ASME Scctions Ul & IX

(A 516 Ge, 70)

Filler Metal

AWS AS. 1 Classilication E70138

Shape _ 24-inch @ oipe

Thickness1-1/2 incles

H:at Treatment As welded

LAPACT TEST SPECIMENS:

Type Charpy V-Notch Size 10mm x 10mm x $5mm
Testing Temperature S30F Lab. Neo. 269,269 (WBK-3653)
TEST RESULTS:
Weld Encrgy Ductile Fracture Laternal
Position Absorhaed ({t. 1bs) Area (per cent) Expansion (inch)
2G Weld T104 @ -3 F T 0,077
2C Weld ' 120 @ -230°F No Fracture 0.100
[2C Weld 18 @ -30°F 65 0.082
2 \__|HAZ | 24@ -30°F 25 0,021
2 HAZ | 27 @® -30°F 53 0.0%4
[2¢ _lHAZ | 306 .30°F 3135 0,027
|
5G Weld | 87 @ -30°F 65 0. 066
5C Weld 1111 @ -30°F 65 e - {0, 086
5C Weld 86 ® 30 F cc 0. 069
5C e | 400 -10°F 3¢ 0,040
5G A= | 37.8 @ -30° T 30 0.029
5¢ HAZ $9 @ -30°F 40 0.049
|

Note: Ductile Fracture Area and Lateral Expansion are recorded for information only.

Mechanical Testing By Anamict Labs, Berkeley, California
Welders NameOscarson, Miller anc neyser ‘Symbol

Test Conducted by W, B, Keyser

We certily that the statements in this record are correct and that the test welds were
prepared, welded, and tested in accordance with the requirements of Seection IX of the
ASME Code, and Paragraph N-541 of ASME Section I

.6

BECHTEL POWER CORPORATION

By i\M\V\CI’M

Metallurgical & Quality Control

Date 2/20/69

L ———— - — - —— ——————
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L BLhOiilicle 2POW IR .\ vudiS ru‘su\ b ANAY
o @ WELDING PROCEDURE QUALIFICATION RECORD

-—— - ———— -

Page | vt |
POR Na. 9

..

Prncoaiure Specification No. Pl-A-1h Date LYAATS
‘Welding Process Shielded Metal Arc Location San lrancisco
alifornia
('.. .rial Specification: ___AST 4 AL0G Crade I3 to itsgll
Chemistry _Carbon sisgl
* ASME P-Ne. ] to S Shape__Pipe Thickness 0, 365"
Thickness Range Qualified lllﬂlhr\.L"jn" -
Outside Diamcter (0. D.) 10-.3/4" O. D. Range Qualified Al
Filler Mctal Speciflication:
ASME____SFA 5.1 AWS Classification EZ?EB F-No. 4 A-No. 1 __
ASME i AWS Classification F-No._____A-Noe. -
Filler Mctal Chemistry bt
Wire/Electrode hameter men
Manufacturer and Trad+ Name FuH 170LA
Shielding Cas None Flow Rate -
JOINT DESIGN:
Consumable Insert aee
Position of groove _____ 2GC I, 5C
‘TR T e s au® Blcking None
b3 ti ﬁ‘ﬂ/‘ 3 Backing Cas Flow Rate____---
\_.T__Q ‘/——A* Polarity DCRP -
Ao s : Amperage so=
llo l/n-l_ —_ Voltage it
v ! Multiple pass per side Yes
n Welding Direction up foz 5C
Travel Speed coe
HEAT TREATMENT: (ambient 60° F) .
Preheat Temp. Min.__ None Postweld Heat Treatment Temp. None
Maximum Interpass Temp. === Postweld Heat Treatment Time ot
Minimum Intcrpass Temp. soe
Reduced “-\'ic'.'s?‘. (In.) | Thickness (la.) ‘ Arca lln.zi ] Load, ’.bs.TL'Ti nsi | Position Remarks
Section .- .o .ee cee 70,370 | oG | ==+ |
Tensile .ee .- 59,250 | oG | === |
Tests .o ey 89, 2 50 G | c-° |
.- .- .- 69, 440 5 | --- |
Fuﬂccl “1vype Result Tvpe | Tesuit _J
Bend & FOUL S 180 OK 2 root 5G T80 OR -
Tests | 2 face 2G 180 0K 2 face 5G T80 OK |
[I.rnpacu .ee |Other .-ew |
Mechanical Testing By Fs-téng Envineers & Dechtel Lab No. i
Welders Name Burl Ulalock Symbol aua

Test Conducted By E il Dolisse

@ We certify that the statements in this record are correct and that the test welds
re prepared, welded, and tested in accordance with the requirements of Sectiun IX
of the ASME Code.

e: Revised fromy AWS to ASME [iller metal BECHTEL POWER CORPORATION

specifications 3/12/73
By B Iaclepd

Wors sspadincl ooty %0oe 8% pone * 28290
-

- - - - . . . e .-




E- @ BECHTEL FOWER CORPORATION Foem WR-2A, Rev,

WELDING PROCEDURE QUALIFICATION RECORD Page | ofy
PQR Nea.10
Peneurdure specification No. Pl-A-Lb Date  3/3/6S
slding Process Shiclded Metal Arc Location San Francisco
Califorma
Material Specification: S ad to itself
Chemistry Carbon ;mcl -
ASME P-No. to ] Shape Pipe Thickness 2"
Thickness Range Quah[xcd 3/16" thru 4"
QOutside Niamcter (0. D.) 10-3/4" O. D. Range Qualified_ All
Filler Mctal Specification: -
ASME  AWS 5.1 AWS Classification E7018 F-No. 4 A-.No. |
ASME__ AWS 5.1 AWS Classification £7016 F-No. % A-No. i
Filler Mectal Chemistry .-
Wire/Electrode Diameter >
Manufacturer and Trade Name Arcos (7016)Alloy Rods Atom Arc (7018)
Shielding Cas None Flow Rate Ee
JOINT DESICN:
ye & o), © Consumable Insert e
10° 1',.\ ; ¥4 2 22 Position of groove 25 anc 5&
\ . Backing Nene
Backing Gas Flow Rate e
ki - A +  Polarity DCRP
5 Amperage cow
e 1y | ' Voltage -
/n C— { ‘
ﬁ“?\ A K ! |- \ Multiple pass per side Yes
] ; o Welding Direction Up for SC
....t :-. '/'6. :;/; Travel Speed soe
HEAT TREATMENT: °
Precheat Temp. Min, 200 F Postweld Heat Treatment Tcmp 1150°F 3 28°
Maximum Internass Temp. Postweld Heat Treatment Time 2 hours
Minimum Interpass Temp. e
Reduced |Width (1n.) | Thiekness (1n.) | Area (1n2) | Loac, 1bs. | UTS. psi | Position] Remarks)
Section - - - - - --- - - - 65 305 | ZG ‘ it o ‘
TcﬂillC - - -- - - PR 6‘ ; 7 ZC | - |
Tests pes one o P . 307 3 | ees |
L 2o i .- ... j§§.306 | H{#] ] ses |
uided _lype | Result : 1ype T Result e
Bend 4 side 2C 180 OK ‘e by |
Tests 4 sirle &3 180 OK .- ;
L_P“H .- |Other ..o '
Mechanical Testing By_ PTI. and Bechtel l.ab l.ab No, == :
Welder's Name W. D Keyser Symbol e

Test Conducted By W I Keyser

We certifly that the statements in this record are correct and that the test welds
wcre prepared, welded, and tested in accordance with the requirements of Sectiun IX
“the ASME Code.
te: Revised from AWS to ASME [liller metal BECHTEL POWLR CORPCRATION

specifications 3/12/73
ny_ﬁln )1 ml;,‘_'q(
Recorded on Now Forn__ Y/23/71 Materials & Fabricatmn

T S————————— Aaslite Poartenl ©* wiin, 0 w44
: T —— - p——————

— ———
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1 ATTACRENT 3 '
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s - BECHTEL POWER CORPORATICH Materaals & Qualaity

CENERAL Services
WELDING STANDARD
Authorized use CwS-Structural Date Septembher 1, 1977
Rev, 2 Prepared o > o
BY \ ' Reviewed
Manager of Engineering Approved T
TPO s M R, Smith. Sr.

lugh.:t:td for use only when signed by the Manager of Engineering-TPO.

1.0 SCOPE ‘

T.1 This General Welding Standard is to be used in conjunction with the
Wpplicadle Welding Procedure Specification (WwPS) for general structural velding

spplications such as building steel or embedments. Other applications such as
hoppers, tanks, fuel pool liners, and circulating vater pipe may use this

specification as & project requirement.

1.2 When required, each WPS has been qualified in accordance vith the reguire=-
Bents of the applicadle conmstruction Code. Under AWS D1.1 Code, certain procedures
are deesed "prequalified” and do not require qualification testing prior to use.
Lach WPS wil. indicate whish qualification tests, if any, have been perforzed.

2.0 PROCESS

The velding process or coembination of welding processes shall be as specified in

the applicable WPS.

3.0 MATERIALS
431 Tase Moterials

Base maceriais used in conformance with this standard shall have che=ical,
gechanica! and dimensional characteristics specified in ASME and/er ASTM Standards
or in applicable job specification. For applications in whieh AWS Dl.1 is mancatoery,
only those wecerials lisced in AWS DL.1 and steels wnich have had veldabilicy
establist.. «s required shall be used. For applications where AWS Pl.1 has been
referencec s«s & convenience, the materials listed in AWS Dl.1, is job specifica~
tions ar *“~-s given an AS!E P Number may be welded, and used in conjunction with
prequalifin? procedures. For welding vith other than prequalified procedures only
materials listed in the WPS may be used.

3.1.1 vf welding is required for any steel vith minimus specified yield
strength 60,000 psi or higher or a steel with sinimus specified tensile strength
over 71,000 psi, MAQS shall be consulted.

3.2 Backine Materials

!::L;l Metailic backing material, if required, shall be similar in chenmical
cozposition ts the base saterial and shall not cause harnful alloying or coentami~
pation of the veld metal. Alternatively, metallic and nommatallic backing may be
specified in the the WPS,

Al.3 Veld Filler Material ‘
3.3.1 Uniess otnecwise scated in the applicable WPS the weld filler materizls
to be uses shall conform to the requirements cf AWS specifications.
3.3.2 Covered electrodes that have wvet or damaged coatings shall not be used,

3.3.9 Low hydrogen type (IZXX16 and EXX18) electrodes ard austenitic stainless
steel electrodes shall be purchased in hermetically sealed containers. All covered
electrodes shall be stored in # clesn, dry area., Lov hydrogen electrodes removed
frow sealed containers shall be stored as required by job specifications.

3.3.4 Flux-cored electrodes and other spooled electrodes (wire) shall be pur~
thased in sealed containers. All bare electrodes, 1ods, flux~cored electrodes

and Zlux shall be stored in a clean, dry area,

MQS ~WPE ~008=1
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Miscellaneous welding Materials

e composition und Liow rate of shielding
WPS. GCases shall be wvelding grade or better.
sufficient valves to permit purgi

b
sl

ses shall be as specified

shielding gas manifold

ng and bleeding of lines and

systems shall contain
to prevent backfilling with air.
‘condensation accumilates in lines.
of air.

2.6.! The welding electrode to
process shall bde an electrode per

L

WELDING REQUIREMENTS
reparation of the lJase
) s petiiites L0
Tlame cutting, and avc=air gouging
preheating requirements prior to &
and velding. Flase cut weld end o
to bright metal prior to welding.
4,1.2
Soooth and frez from notches or ot
of fusion or slag entrapment.

4

The method of weld end prepara

The system should be drained or replaced if
All jeints shall be tight to prevent sspiration

be used with the gas tungsten=arc wvelding (CTAW)
ANS A 5.12, as shown in the WPS.”

Material

T veld end preparation are sachining, grinding,
See draving GWS-Structural=l for the minins
nd during all thermal gouging, thermal cutting
urfaces and repair cavities shall be ground

tion shall leave the surfaces reasonably

her harmful irregularities which could cause lack

details shall be in accordance with

4.1.3 The bevel angle, spacing and other

Veld edge preparation drawings
Where veld symbols are used in
shall be essentially
which are prequalified and may

in accordance wvith Drawvings

included in the job specification or referenced Codes
liew of veld end preparation draviags, these details
Gus~Structural=2 through =1J

be detailed vith the following tolerances:

Tolerance Jus(+) Minus(~

Root Face (lan mch Fﬁp

N Root Opening (gap) 1/16~ineh 0=ineh
Groove Angle 10 degrees 0 degreer
" or “J" Groove Radius 1/8=inech O-iach

joint assembly:
Dimension

Root Tace (land)

Root Opening (gap) open butt
Root Opening (gap) with backing
Groove Angle

Alignaent

Prequalified gap
Design tolerance
Assanbly tolerance

4.1.3.1 The gap between parts ¢
only o1 the leg of the fillet i»
demonstrated that the

Rew pcion 0, 1/1/7%

"OS-WPS-009-2

PLEiratien e DN Srracrurall

Total gap as welded

LIAR e -

Mditionally, the following vorkmanship tolerances say be applied to the prepared

TOLERANCIS

ROCT NOT GOUCED ROOT COLCED

Plusis) inus(= Plusie) anusl=)
=ineh TTﬁ:To\'cz'E e Lisit
1/16=inch 1/16=inch 1/16=ineh 1/8=ineh
1/4=inch 1/16 ineh Not applicabie

10 degrees S degrees 10 degrees § degrees

2/10 or L/8«ineh whichever is less, vhere T
equals the thickness of the thinner part.

Tvo exasples of ti.. tolerances; of root opening (gap) and how they can sccumulate

Example 01 Example 02
1/4 1/4
o /18 - 0
« 1/4 -l’l%
o

o be joined by fillet velding may exceed 1/16 ineh
inereased by the ameurt of the separation or it is
required effective throat has heen obtained,
not exceed 3/16 ineh except for saterial J ineh

The gap shall
or greater in thicknesy vhere fit=v

,

2

| &

e i



..~”

WP -

d

Pevision Op

cannot close the gap to 3/16 inch or less. In such cases a maxinum gap of 5/16

ineh is scceptable provided & sealing veld or suitable backing material is used to

‘prevent melting through.

4.1.). Root openings vider than those permitted in 4.1.), but not greater than

Vice the thickness of the tninner part or 3/4 in. (19 mm), vhichever is less,

l.{ :o corrected by velding to acceptable dimensions prior to joining the parts by

wvelding.

4.1.3. Root openings widef than those permitted above should be refarred to the

roject Engineer. -

6.1.3.4 Fillet velded T=joints are prequalified vhen the T is skeved to not less

nor more than 1)5 degrees.
6.!.%,2 Toint dimensions and fit=up requirements for tubular structural mesders
[ referred to Prolect Engineering.

6.;.!.& Groove preparation may be in either or both senbers to develop the

Bcluded angle, unless noted othervise,

bi}.l Prior to fit=up and welding, the groove face and adjacent surfaces shall

Sleaned to resove all grease and oil. Rust, scale or other foreign material

shall be resoved to clesn metal by filing, drushing or grinding.

6.‘.§ Deoxaluminite (rust inhidbiter) may de used on ferrous materials to prevent

vusting. 1f used, Bachtel's standard GWS-Deox must be folloved, Deoxaluminite need

pot be removed prior te welding.
\ .

lectrica aracterist
A & rocess variables sha as specified in the applicable WPS. These
Bt vill cover most applications but should not be construed as inflexible since
individual circumstances may dictate operation out of the recommended range. Tor
sachine/automatic velding special requiresents for the welding equipment vill be
specified in the applicadble WPS.

" aochnt!g;l
_t:f_l ing shall not be performed vhen the surfaces of the parts to be valded
are vet, or during periods of high wind, unless the velder and/or velding operator
and vork are properly shielded. See 4.1.5. 1f molsture is presant, based or visual
exssinacion, the joint surfaces shall be dried by use of an approved solvent, by
flame toreh, by preheat equipment, or other engineering approved mathods.
632 Clamps, velded clips, tack valds or othar appropriste means shall be used
to preperly align the joint for welding, Velded attachments used for fit=up shall
be similar in ehemical compesition to the base material. Prahest for velding attache
sants shall ba in sccordance with this standard. The attachments may be removed by
sny sultable seans folloved by grinding flush vith the base satarial. When thermal
cutting Ls used to remove attachments, at least 1/8=ineh shall be left for final
resoval by grinding. The ground ares shall then be visually exanined for defects.
Any defects found shall ¥ renoved by further grinding and/or revelded and
reesanined {f necersary. Revelding shall de performed vith a WPS selected by
the Lesd Field Welding Engineer (LFWE). The area from vhich attachmants have
been renovad shall be given nondestructive exanination as required by the Code
or job specifications,
b.i.! Tock velds shall be velded in full compliance with this Velding Standard
Snd 1f not removed shall be examined visua ly for defects prior to starcing 4
permanent weld, Multiple pass tack velds shall have cascaded ends.
4.).4 On all full penstration joints velded from both sides, the toot of the
Tot veld shall ba gouged, ehipped, ground or machined to sound setal prior to
velding the othar side. Oxy~fuel gouging may be used only for plain carvon steel
saterials,
3.3 Welding of evitical jJoints or Joints {n restraine, vhich require prenheat
in encess of 150 F shall not be incerrupted until at least one=fourth of the veld
groove is filled or the vald thickness reaches 3/B=ineh, vhichever is less,
Operatiors sueh as slag removal, lunch breaks, shift echanges and nondestructive
examinations are not econsidared as {nterruptions. During luneh break or shift
ehanga periods, the vald area shall be suitably protected vith insulation,

CWs«81 Pugtural
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¢ 4.3.5.% 1f welding .4 interrupted for any reason, the joint shall de
: “ .+ . | Tool slowly. Before welding is resused a visual examination shall be

allowed to
conducted.

1€ defects are detected, repairs shall be in accordance with paragraph 4.% of
this standard, Preheat shall be recstablished before velding is resumed.

“ 4.3.6 Each weld bead shall be cleaned essentially free of slag or other foreign
macerial before depositing successive beads. Each wveld layer shall be free of
excessive irregularitics, such as high spots, deep crevices and porosity.

4.3.7 The veld progression shall be upward for the 3G, 5C and 6C positions

except wvhere othervise permitted in the WPS. For welding in the 2C po
veld metal shall be deposited using the stringer bead technigue.

Al 4.3.8 In general each weld layer shall be completed before a subse
1s started.

4.3.8.1 TFor purposes of maintaining alignment or controlling cistort
perzitted that one or more partial layers be welded vithout completing
Partial layers may be applied in one or more joint segments.

4.3.8.2 Parcial layers may be welded to correct underfill conditions
T 3.85.3 A weld joint or layer may be started at any location. Eithe
progression, or back step technique may be used.

4.4 Repair of Defects
6.6.1 Cracks and other defects in excess of acceptance criteria th

during velding shall be removed Dby grinding, chipping, machining or ai
gouging. When air carbom-arc gouging 1s used, the gouged area snall b
bright clean metal. After removal of cracks, other than cratert cracks
shall be examined by liquid penetrant or magnetic particle methods to

the defect has been removed. For other defects, inciuding crater crack
shall L. examined visually to determine that the defects have been ren
4l 4.6.2 After welding has been completed, defects in excess of the a
2ccer~--~e standards required iz the job specification shall be remove
repaired in accordance with the folloving sequence:

AN £.4.2.° The repair cavity shall be prepared by air carbon-arc gougin
grincirr. Dross, scale and slag shall be removed by grinding, filing

4.4.2.2 The method of preparation shall leave the cavity with reason
sucfaces free from excessive motches or other har=ful irregularities v
slag o: ~ause lack of fusion.

4.4...5 Prier to welding, the surface to be welded shall be cleaned

Dirt, oil or grease shall be removed by wiping with a clean rag and a

acetone or alcohol as necessary.

4.4.2.4 Preheat temperature, postweld heat treatzment and nondestruct
tion for the repair shall be the same as recuired for the original wel
otherwise permitted by the Code or job specifications.

before welding is resumed.
or torches which provide uniform heating over the entire preheat area.

Pevel edge with temperature indicating crayoms or contact pyroseters.
be maintained on the material being welded at a distance equal to the

velding.

Revision 0, 1/1/R6
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4.6.3 The repair shall be made with a WPS selected by the LFWE.
5.0 EREHEAT TEMPERATURE
Tl The minimum preheat temperature specified in Table I shall be maintained

during 21l welding (See Drawing CWS-Structural=1). If the velding operaticn is
interrupted, the weld joint shall Dde heated to the required preheat temperature

5.2 Preheating may be performed using electrical resistance, induction units,

$:3 Preheat temperatures shall be checked approximately three inches from the

Preheat shall
thickness of

the weld, but nct less than tnree inches, in all directions from the voint of

S -
sSeImatien we.  AO-Structural ., ¢ sosey or

18
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5.4 ¥hen the ambient air temperature in the vicinity of the weld is in the

range of 32 F = 150 F and the minimum preheat specified in Table I is in the
same range, verification of the minimum preheat temperature by determining the
actual metal temperature is not required. For smbient temperatures below 32 F,
contact pyromcters may be used to verify that the metal temperature is not below
the specified minimuz preheat tesperature. Alternatively, to aveid measurement
of metal temperature the weld joint may be preheated until vara to touch.,

6.0 POSTWELD RCAT TREATMENT =
g.1 The requirements Iof postweld heat treatment shall be as-spezilir- o
“he WPS or as otherwise required by the applicable job specifications ¢ Ay 1
When required, the postwveld heat treatment shall be performed in a:cct-‘nr.;gj;;‘,,;
the applicable Code requirements. ™ o Vs
\.: ®
7.0 WELDER PERFORMAMCE QUALIFICATION
7.1 Welders wno are require. to weld materials under this standazd :' .. v
B¢ qualified in accordance with a WPS and Bechtel Performance Specifizs” -, N
wQ=-2. - J
) A' o, g g
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P
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TABLE 1

LT A THTNS
PREHEATING

Thickness Rances

lectrode Tvoe!

Over 3/4 Over 11/

throuch 1-1/2 through 2 Over 2-1/2

E6011
E6010

7010 - Al |

150°F 300°F

E7016,18,2
E70S
E70T

Note 1:

We
0°F.
Note 2:

be preheated to at
Alee
welding.

This table applies
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ATTACHMENT LE

"Procedures for Manual

Aws m.l'n
Shielded Metal Arc velding

4.10.2 The classification and size of clectrode,
arc length, vollage. and amperage shail be swied ©
the thickncss of the matenal. type of groove. weiding
Mm and other circumsiances atisnding the




znm.pho

Part Il Procedure '
Qualification”

5.5 Limitation of Voricbles

$.5.1 Whan toesary 10 estadlish a welding pro-
cedure by qualificauon as required by 5.2 or ~atract
speciiications, the following ruics apoly ans e pro-
cedure shali be recorded by the manufacturer or
contractor as 3 Proccdure Specificauon.

$5.1.1 Qualification of 3 welding proccdure es-
blished with a base me:al included m 10.2 and not
listed in 5.5.1.2. having 3 mimmum specified yieid
point less than 30.000 pui. shali quaiify the proce-
dure for welding any other base metal or combuna-
tion of those base metals included n 10.2 haviny a
that

minumum specified yield point equal 10 or less than
of the base metal used in the test.
5.1.2 Qualification of a welding procedure es-
tablished with ASTM A242 Ad4]. ASY7 Gr. A,
AS72 Gr. 50, AS8S, AP] SLX Gr. 42, or ABS Cr.
AH. DH, or EH shall be consdered as procedure
qualification for weiding the other steels of this
group. combmnations of them, or with stceis inciuded
in 10.2 having a lower minimum specified yield point.

5.5.1.3 Qualification of a welding procedure es-
tablished with a base metal included in 10.2 having
a minimum specified vield strenguh greater than 50,000
psi shall quali(y the procedure for weiding only base
metals of the same Materiul Specification and Grade
or Type having the same munimum speciied wieid
streng:h as the base metal tested. reducuon in yeld
sirength f(or increase in material thickness excepted,
i.e., 3 procedure qualified with a | in.-thick 100.000
psi yield sirength base metal also qualifies for a 3 in.-
thick 90,000 psi yield swrength base metal of the same
Matenal Specification.

$.5.1 « Qualificaticn of a welding procedure es-

wene fon Maved i 1D -
"R Ga reement of prevews stiooes of s Code Al Be toe-
Wlered W0 M GuALAcd wader he WU POTICHBed BeTRE Seowet
of Yarusies @ 15 Asy meaiticaiane o Sew auale
el e o LE - e

ATTACHMENT 5

2
40 | Srucrural Weiding Coda .

tablished with a combination of base metals included
w 10.2 of difl2rent mimimuin <pecified vield strengths,
one of which 13 greater than $0.000 psi. shali qualify
the procedure for welding that high yield strength base
metal 10 any other of those bate metals having a
mimmum specified vield strength equal 10 of less than
that of the jower strength buse metal used in the test.

552 The changes set forth in the (oliowing
schedule shall be considercd essential changes in a
weiding procedure and shall require establishing a
new procedure by qualification. When a combination
of weiding processes is uscd. the vanabies apphicabie
to each process shall apply.

$5.2.1 Shielded Metal-Arc Weldiog.

(1) A change increasing filler metal mreagth
level. e.g. a change from E70XX to ESOXX, but
0ot vice versa.

(2) A change from a low-hydrogen type elec-
trode 10 a non-low-hydrogen fype of electrode, but
[0t Vice versa.

(3) An increase in the diameter of the electrode
used, over that called for in the proctdure specifica-
uoa.

(4) A change of more than 15% above or be-
low the specificd mean arc voliage and amperage for
each sze elecirode used.

(5) For a specified groove, a change of more
than =25% n the specified number of passes.
If the area of the groove is increased, it is aiso per-
missibie 10 increase the number of passes in propor-
uon 10 the increased area.

(6) A change in position in which welding is done
a3 defined in 5.8,

(7) A change in the type of groove; ¢.§., 8 change
from a Vee- 10 a U-groove.

(8) A chanpe. exceeding tolerances of 2.9, 2.10,
or 10.13 in the shape of aay one rype of groove in-

(a) A decrease m the inciuded angie of the
groove or

(b) A decrease in the root opening of the
groove or

(¢) An increase in the root face of the groove
or

(d) The omissior of backing material but sot
vice versa.
(9) A decrease of more than 25 F in the mini-

mum specified preheat lemperature.

(10) In the case of verucal weiding. a chaoge

from the progression specified for aoy pass {rom
upward to downward or vice versa.

. e —— -
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Fig. 6-26. Effect of welding variables on bead characteristics. Proper
current, travel speed, and arc length (a). Current too low (b). Current
too high (c). Arc length too short (d). Arc length too long (e). Travel
speed too slow (f). Travel speed too fast (g).

5’I’he Procedure Handbock of Arc Welding, Twelfth Edition, The Lincoln Electric
Company, Cleveland, Ohioc, 1973, p ©.2-17
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3.4 Weld Profiles

shown in Fig. 3.5, Denail D. Except at outside cor-
wpimsthcmnu,nhuwumdwmd
0.1S plus 0.03 in. where S is the actual

filict weld in inches. (See Fig. 3.6, Detaid C)

3.6.2 Groove welds shall preferably be made
with shight or mummum remnforcement except as may
be otherwise provided. In the case of bur and
pnahnﬂmuwum!iu
wummwmnmm

4

of the base metal surace (Fig 3.6, Deni E)
They shall be {ree of Jefects as shown for bunt joints
in Fig. 3.6, Detail F.

3163 Surfaces ol butt ioints required 1o be flush
shall be firished 3o 35 nai o reduce the thickness of
the thinner base meiai of weld metal by nore than
;. in. or 5% of the thickness, whichever is
smalier. or leave remiorsement that exceeds 'qq in.
However, all reniorcement must be removed where
the weld forms part of a faying or contact surface.
Anv reinforcement must bicnd smoothly into the
plate surfaces with transiuon areas free from edge
weld undercut. Chipping may be used provided it
is followed by grinding. Where surface finishing i
required. its roughness valuc'? shall rot cxceed 250
MU, Surfaces fimshed 10 values of over 125 MU-
in. through 250 MU-in. shall be fimshed parallel to
the dirccuon of primary siress. Surfaces finished w0
values of 125 MU-in. or less may be finished in any
direction.

364 For buildings and tubular structures un-
dercut shall be not more than 0.01 in. deep when i
recHion 18 (ransverse to primary tensile stress in the
mthunuadcmﬂ.mmthn%,hhnl
other situations.

365 For bridges. undersut shall be mot more

ity direcuon §
unnmqwht&pﬂ&aim

6sr_t_;uc:ural Welding Code, AWS D1.1-72, American Welding Scciety, Miami, Florida,
=72, p €3

P T BT v




arricmyr 2R

ARC LENCTH

The arc length is the distance from the moi-
ten up of the elecrode core wire to ihe surface
of the molten weld pool. Proper arc length is im-
porant in obtinung a sound welded joint. Metal
gansfer from the up of the electrode 1o the weld
pool 1s Lot a smooth, uniform action. Instantan-
eous arc voliage varies as dmplets of inolten
metal are mansferred across the arc, even with
constant arc length. However. any vanauon in
voltage will be minimal when welding is done
w'uamcmcrmmgcmdmknnh.m
lsner requuires constant and consistent eiectrode
feed.
The correct arc length vanies according to
the electrode classificauon, diameter, and cover-
ing compositon; it also varies with amperage
and welding position. Arc length increases with
increasing electrode diameter and .mperage. As
a general rule, the arc length should not exceed
the diameter of the core wire of the electrode.
The arc usually is shonter than this for electrodes
with thick coverings, such as won powder or
“drag " electrodes.

Too short an arc will be erratic and may
shon circuit duning metal Tansfer. Too long an
arc will lack direcuon and intensity, which will
tend to scarr the molten metal as it moves
from the elecrode o the weld. The spager may
be heavy and the deposition efficiency low.
Also, the gas and flux generated by the covening
are not as effecuve in shielding the arc and the
weld metal from air. The poor shieiding can
cause porosity and contamination of the weld
metal by oxygen of nirogen, or both. The qual-
ity of the weld will be poor.

Control of are length is largely a matter of
welder .kill, involving the welder's knowledge,
um..mmm.umu dex-

enty. Although the arc length does change w
some extent with changing condiuons, cenun
fundamental principles can be given as 3 guide ©
the proper arc length for 3 given set of conditions.

For downhand we!ding. particularly wih
heavy elecoods covenngs, the up of the electrode
can be dragged lightly along the joint. The arc
length, in Yus case, is automaucally determunee
by the coaung thickness and the melung rate of
the elecirode. Moreover, the arc length is uni
form. For verucal or overhead welding, the arc
length is gaged by the welder. The proper ax
length, in such cases, is the one that permuts the
welder to coatrol the size and motion of the
molten weld pool.

For fillet welds, the arc is crowded into the
joint for highest deposiuon rate and best pene-
tration. The same is true of the root passes in
groove welds in pipe.

When arc blow is encountercd, the arc length
should be shonmened as much as possible. The
various classificadons of electrodes have widely
different operating charactenstics, including ar
jength. It is imporant, therefore, for the welder
1o be familiar with the operating charactensics
of the rypes of electrodes he uses in order 1o rec-
ognize the proper arc length and to know the
effect of different arc lengths. The effect of 3
longmdnhoﬂmonbuduppemewuhn
mild steel electrode is illustrated in Figs. 2.13(D)
and (E).

elding Hendbook, Volume Two, Seventh Edition, American Welding Scciety,
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SHIELDED METAL ARC (MANUAL)
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ATTACRENT 10-°

Arc Lengih

The end of an electroce must be close
enough to the work to ensure that
molten metal from the electrode will be
transferred directly and accurately into
the weld puddle. Arc length, the dis-
tance between the end of the electrode
and the weld puddle, is a designed
function of the electrode covering, but
changes may be necessary under some
welding conditions. In general, arc
length should not exceed the diameter
of the electrode core wire. Welders
should deviate from this rule only on
the basis of their skill and experience.
Arc is usually shorter for the
types of electrodes that have thick
coverings. Maintenance of arc length
depends mainly on the skill of the
welder — which, in turn, depends on
his knowledge, visual perception, man-
ual dexterity, and experience.

Arc len Jargely controls arc volt-
sge and directly affects welding speed
and efficiency. Shorter arcs allow an
increase in current, which will increase
rate of deposition and thus welding

‘ speed. When an arc is too long, heat

! is dissipated to the air, the stream of
molten metal from the electrode to the
work is scattered in the form of weld
spatter, and deposition rate 13 reduced.
In addition, susceptibility to arc blow,
and porosity due to loss of shielding,
increase as length of arc increases.
In welding with direct current, the
shortest possible arc is used, to mini-
mize src blow and contamination by
the air.

Control of arc length (n vertical and
overhead welding demands greater at-
tention from the welder and more skill
than in welding in the flat position. In
overhead welding, only certain types
of electrodes can be used and the
welder must adjust the arc length dur-
ing deposition to retain control of the
weld puddle.

For fillet welds, and for root passes
in properly prepared butt welded pipe
joints, the arc can easily be crowded
into the joint for maximum speed and
penetration.

The importance of controlling arc
length is demonstrated in the example
that follows.

lomtlls Handbook, Volume 6, Welding and Brazing, Eighth Edition, American

Society for Metals, Metals Park, Chio, 1971, p 9
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ATTN:

Centlemen:

Thank you for your letter dltd@é_&g L Z: /ZZZ s informing

us of the steps you have taken to correct the noncompliance

fdentified in our letter daged  Jius Moy &, /578 . wwmmere -
wdf b revieudl
SNeER §ourcorrective actionAduring a future inspection..

Your cooperation with us is appreciated.

Sincerely yours,

*

R. F. Beishman, Chief
Reactor Construction and

- Engineering Support Branch

#*Substitute appropriate comments when required.
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* " 6.2 Except as speci .ed in Sections 6.3 and 6 , welds in
structural steel and miscellanecus metal shall conform
to the visual inspection acceptance criteria of AWS Dl.1
with the exceptions and clarifications listed belicw.

6.2.1

6.2.2

6.2.3
6.2.4

6.2.5

Fillet weld sizes shall be as shown on the
drawings, measured to the nearest 1/16 inch.
In addition, the following shall aprly:

a. The minimum fillet weld size shall be the
size specified on the drawing, and shall
not underrun the siza specified more than
1/16 inch for more than 10% of the weld
length.

b. Maximum overrun for either or both fillet
weld legs shall not exceed +3/16 inch for
welds up to and including 3/8 inch and +1/4
inch for welds larger than 3/8 inch. Fillet
welds larger than these reguire field
engineering approval prior to final acceptance.

c. Convexity height, rollover, and weld
reinforcement may be accepted without limit.

d. Maximum underrun for fillet weld lengths
shall not exceed 1/8 inch for end returns
and l1/4 inch for all other welds.

e. Fillet weld lengths longer than thcose specified
are acceptable. Continuocus fillet welds
in lieu of intermittent fillet welds are
acceptable.

Butt welds shall be slightly convex, of uniform
height, and shall be full penetration unless otherwise
shown. Weld reinforcement for butt welds shall not
exceed 3/16 inch.

Undercut shall uot exceed 1/32 inch.

Thorcugh fusion shall exist between the weld metal
and base metal,

The fcllowing welds shown on the design drawings
shall not be altered without the approval of
project engineering:

a. The field welding of the web framing angle
to the supporting member shall be the vertical
weld, with end returns limited to a maximum
of twice the specified weld leg size plus
1/2 inch.

N~ 304d- Bo03
PAGE 2 oF 5~




6.3
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b. In those cases where the top and bottom flange
of a beam are welded to a column flange (i.e.,
a moment connection) the end returns of the
fillet welds shall be a maximum of 1/2 inch.

c. When a flexible seat angle is used for comnecting
beam to column flange, the two vertical fillet
velds on the angle shall be returned around
the top porticn of the seat angle for a distance
not exceeding 1/2 inch.

6.2.6 No welding across the flange of the beam shall be done
without the prior approval of project engineering.

6.2.7 Additional welds not shown on the drawing, other than
as specified in Subsection 6.2.5 and 6.2.6, require
field engineering approval prior to fimal acceptance.

|
\
Welds in electrical supports and equipment, including the
comnection to the building structure, shall conform to the

visual inspection acceptance criteria of AWS D1.l with the

excepticns and clarifications listed below.

requirements. Either or both fillet weld legs
may exceed the design size. Continuous welds

may be accepted in place of intermittent welds.
Unequal leg fillets may be accepted without limit,
provided the smaller leg meets or exceeds minimum
requirements.

' 6.3.2 The fillet leg dimension shall not underrun the

size specified by more tham 1/16 inch for meore than 10%
of the weld length. illet weld sizes shall be measured
to the nearest 1/16 inch.

6.3.3 Convexity height, rollover, and weld reinfcrcement
may be accepted without limict,

6.3.4 Thorough fusion shall exist between the weld metal and
the base metal.

6.3.5 Underfilled groove weld craters shall be accepted,
provided the depth of the underfill is 1/16 inch
or less. On multipass fillet welds, crater depths
1/16 inch or less shall be accepted.

6.3.1 The weld shall meet or exceed specified size
6.3.6 Porosity is not a criteria for rejectiom.

S¢N C-3049 - 8co
PAGE JeF S 3




E 6.3.7 There is no specified limit or undercut, except for
: attachment welds to the building frame. Undercut to
E the building frame shall not exceed 1/32 inch.

QE? 6.2.8 Misalignment not in excess of the thinner member

thickness is acceptable. -

6.3.9 Arc strikes are acceptable, providing the craters do
not contain cracks as determined by visual
examination.

6.3.10 No welding shall be dome across the flange of the
beam without the prior approval of project engineering.

6.4 Welds in HVAC equipment, including comnnectioms to the
building structure, shall conform to the visual inspection
acceptance criteria of AWS D1.l1 with the exceptiomns and
clarifications listed below.

6.4.1 The weld shall meet or exceed the specified size
requirements. Either or both fillet weld legs
may exceed the design size. Welds may be longer
than specified. Continuous welds may be accepted
in place of intermittent welds. Unequal leg fillets
way be accepted without limit, provided that the
smaller leg meets or exceeds the minimuzr requirements.

6.4.2 The fillet leg dimensions shall not underrun the nominal
s fillet size by more than 1/16 inch for more than 102
== of the weld length.

6.4.3 Porosity is not a criteria for rejection,

6.4.4 Convexity height, rollover, and weld reinforcement
may be osccepted without limit,

6.4.5 Crater cracks on any single pass weld which is less
than continuous along or around the interface shall
be accepted. Crater cracks shall be confined to the
weld crater and shall not extend past the first ripple.
All other cracks are unacceptable.

6.4.6 Thorough fusion shall exist between the weld metal and
the base metal.

6.4.7 There is no specified limit on undercut. »




£.4.8

6.4.9
6.4.10

6.4.11

6.4.12

6.4.13

6.4.14

6.4.15

6.4.16

6.4.17

Abutting parts to be joined by butt welds shall be
carefully aligned, and misalignment shall not exceed
the thickness of the thinner material being welded
as measured from highest abutting member.

-

Butt weld profiles shall be convex.

Corner welds used to seal ductwork are designated
partial penetration welds. Such welds do not
require full penetration. Weld reinforcement
greater than the material thickness shall verify
the adequacy of the weld, provided the toes of
the weld have complete fusion.

Fillet welds joining turning vanes and turning vane
rails to heavier gage ductwork may exceed the profile
and convexity limits as previously described and

are acceptable for this application. Minor burn
through on vanes will be permitted up to 1/4 inch

in length, provided that equivalent lengths of fillet
welds are added to compensate for welds weakened by
burn through.

Burn through is permitted, provided leaktight integrity
is maintained. Metal flow on the inside of the duct

is permitted, provided that it is fused completely
with the parent metal and metal thickness is not
reduced by greater than 50%.

Scratching is not a basis for rejection.

Distortion caused by welding longitudinal seams

shall not exceed 2% of the nominal diameter measured
from the cross-sectional cord of the distorted area.
Arc strikes are acceptable, provided that the craters
do not contain cracks as determined by visual
examination.

No welding across the flange of a beam shall be done
without the approval of project engineering.

Each criterion shall be applied independently.

Welders and welding operators shall be qualified in accordance
with either AWS Dl.l or ASME Section IX. -
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POWE:
company

Genersl Otfices: 1945 Wt Parnall Road, Jackson, Michigan 493201 * Arsa Code 517 78804583

August 4, 1978
Hove-136-78

Mr J G Keppler, Regional Director
Office of Inspection & Enforcement
Region III

US Nucleer Regulatory Commission
799 Roosevelt Roed

Glern Ellyn, IL 60137

MIDLAND NUCLEAR PLANT -

UNIT NO. 1, DOCKET NO. 50-329
UNIT NO. 2, DOCKET NO. 50-330
SEISMIC CABLE TRAY SUPPORTS

Reference:

Stephen M. Howe!!
Vice Presiden:

1) Letter, S E Hovell to J G Keppler, Midland Nuclear Plart -

Unit No 1, Docket No 50-329; Unit No 2, Docket No 50-330;

Seismic Cable Tray Supports, Serial Howe-T5

1976.
2)

-76, deted Mey 12,

Letter, S H Hovell to J G Keppler, Midlend Nucleer Plant -

FRC Items of Noncompliance, Inspection Report No 50-329/78-0%2

and No 50-330/76-03; dated June 7, 1978
3)

Letter, S E Howell to J G Keppler, Midlend Nucleer Plent -

Unit No 1, Docket No 50-329; Unit No 2, Docket No 50-330;
Seismic Ceble Trey Supports, Seriel Howe-107-78, dated

June 30, 1978.

The referenced letters yere interim 50.55(e) reports es
Enclosed is Bechtel's final report to MCAR-23.

is this letter.

It provides a detailed

: : : the ctiog ken and & tha e 85 —
fabricated” conditions do not present & potentisl Jetrimental to

—the pub) 7 1 50.55(e) report will b ot 1o
approval of thée proposed chang ) on T220-C=30 h 48 —
[B& only rems correc action to be implemented. =

Another report, either interin or finel, will de sent on or before

September 8, 1978.

_ﬁ/jﬁﬁ Gt Schtecdd

/0,/ =

- - — ——~

; 1978
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Enclosure: MCAR-23, Cable Tray Support Construction Welding

Discrepancy, Final Report, Revision 1, deated
August 3, 1978

CC: Director of Office of Inspection & Enforcement
Att: Mr John G Davis, Acting Director, USNRC (15)

Director, Office of Management
Information end Program Conmtrul, USNRC (1)



Enclosure 1

Hove-107-78
Bechtel Associates Professional Corporation
mi’.:l:mv Parkway @

Mavi dseress P O Box 1000 Ann Arbor Micthgan 48106

SUBJECT: MCAR #23 (Issued 4/17/78)

Cable Tray Support Construction Welding Discrepancy
INTERIM REPORT #2

DATE: $/31/78
PROJECT: Consumers Power Company

Midland Plant Units 1 & 2
Bechtel Job 7220

General

This interim report is prepared in response to Midland Project Management
Corrective Action Report £23 dated April 17, 1978. Project engineering's
action following the issuing of Interim Report #1 up to May 31, 1978, is
summarized in this report.

Engineeri-p Evaluation of NCRs 1287 and 1306

Engineering's evaluation of both the undersized and oversized weld
problers *'cre summarized in Interim Report f1.

NCRs 1227 and 1306 were dispositioned on May 18, 1978, and it was concluded
that the oroject design stress requirements had been met and no safety
implications were involved. Deviations pertaining to minimum weld size
and oversize welds were reviewed and were found acceptable.

Cable Tray Support Welds for Areas Not Reinspected

To evaluate welding adequacy in the areas other than those welds in the
lower cable spreading room, project engineering selected a minimum

sample of 50 welded support connections from installed cable tray supports
in the auxiliary building on April 25, 1978. Field welding engineers
conducted a detailed inspection of the selected connections and transmitted
the summary results to project engineering on May 19, 1978. Project
engineering is currently evaluating the weld connections results transmitted
by field enpineering. The results of this evaluation will be presented

in the final report scheduled on July 1, 1978.
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S MCAR #23 Interim Report 2
: ' Page 2
I May 31, 1978
’ Reportability
Project engineering's evaluation to date concludes that the discrepancies
in the welding as reported in NCR 1287 and NCR 1306 do not present a
potential detrimental effect to public safety snd is not @ reportable //
condition wic hin the requirements of the Nuclear Quality Assurance {
Fanual, Section 5, Number 10.
‘______/’__-\-————-’
“ / ..-/‘ -
. Prepared by: _ ¢ 'Vr. .~ “OcC U

Reviewed by: ,7 (-l YTree
Approved by: 1((//A . 4‘-‘7}_-

—// 4 .
Concurrence by:. :

BECHTEL ASSOCIATES P}O}’ESSIONA.L CORP.

KT/jp




SUBJECT: MCAR {23 (Issued 4/17/78)

Cable tray suppost construction welding discrepancy
FINAL REPORT, REVISION 1

DATE:  August 3, 1978

PROJECT: Consuners'Pouer Company
Midland Plant Units 1 & 2
Bechtel Job 7220

Introduction

This final report supersedes the final report dated July 24, 1978, and is
prepared in response to Midland Project Management Corrective Action
Report #23, dated April 17, 1578, Project engineering's dispositions of
NCRs 1287, 1306, and 1360 are summarized in this report.

igineering Evaluation of NCRs 1287 and 1305

NCRs 1287 and 1306 address weld discrepancies in the lower cable spreading
room of the auxiliary building. Connections involved are of four types
and are shown in Figures 1-4., The discrepancies cons £ ov
undersize, and weld defects. Engineering's evaluation effort was to

examine the adequacy of the actual reported weld size to the specified
design load at each connection, The above engineering evaluation led to
the conclusion that the project design stress requirezents have been
met. The welds were inspected in accordance with Section 8.15 of AWS
D1l.1, Rev 2-77 and the inspection did not reveal any cracks or lack

of fusion between the weld metal and base metal. Therefore, there was
no adverse effect and the deviations from the AISC code for minimusm weld
size are found to be acceptable.

Engineering Evaluation of NCR 1360

To evaluate the adequacy of welds in areas other than the lower cable
spreading room, project engineering selected at randem 50 welded support
connections from the installed cable tray supports in the auxiliary
building on April 25, 1978. The number of welds to be inspected was
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Bechtel Associates Professional Cornoration
MCAR # 23 FINAL REPORT REVISION 1, August 3, 1978.
Page 2

determined on the basis of accepted principles of the theory of proba-
bility using a bincmial distribution chart for a one- ow

confidence limit. The field quality control group conducted a detailed
dnspection of the sample connections and forwarded the inspection findings
to project engineering for evaluation through NCR 1360.

The maxizu= undersize noted in the inspected welds was 1/16 inch.
Engineering evaluation of these weld connections indicated that the

stresses under as-built conditions do not exceed the design stresses.

Specification C-304, Rev 4 permits an oversize of 3/16 inch for the
welds under discussion., Nine welds were found to exceed this limit, but

the stresses under as-buils conditions are well below the design stresses.

Convexity height, rollover, and weld reinforcement can be accepted
wvithout limit because these conditions occur at a minima]l rate and do
not reduce the efficiency of the weld joints in this type of applicatien.
Based on the above evaluation, project engineering concludes that all
connecticns inspected are adequate to meet the design conditions specified.
Because all inspected welds are adequate and meet the specified design
conditions and based on the sample size used, it can be stated with a

5% level of confidence that at least (but mot limited to) 94% of all

the weld assexbliec meet or exceed the Cesign requiremencs. erefcre,
project engineering concludes that the adequacy of the Quality of all

the inspected welds is representative of the quality of welds in the
uninspected suppor: connections.

NCR 1360 was dispositioned on June 29, 1978.

Corrective Action

The following corrective actions have been taken:

I. The quality control engineers received training on February 13 and
April 6, 1978, designed to prevent further problems. Although the
session conducted on February 13 preceded issuance of MCAR #23, the
subsequent discrepancy reports and nonconformance reports issued
since the training session in this area and a review of the Quality
trend program indicate that the referenced welds were performed
prior to the training. The instruction required two training
sessions and provided direction in the following topics:

A. Undersized Fillet Welds
B. Fillet Welds
1. Proper use of "fibermetal" fillet gage.
2. Actual weld coupons were examined whi‘ch showed known
defects and irregularities,
- 3. Discussion of tolerances.

C. AWS D1.1 weld symbols were discussed including their definitions.
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The weld engincers were directed by Welding Notice 28, dated
February 13, 1978, to provide instruction to the craft welders
pertinent to this problem. Employing the same rationale used-
above, it is felt this training also postdates the deficiency:

The technical specification has been revised to mitigate further
problems. SCN-C-304-8002, {ssued March 30, 1978, states in part,
“Welds shall conform to the visual inspection acceptance criteria
of AWS D1.1...Minimum fillet weld sizes shall be per AWS Dl1.1,
Section 8.15.1.6...Maximum underrun for fillet weld lengths

shall not exceed 1/4 inch, except for weld end returns, underrun
shall not:!!£§§g=;é§=%¥§g=£%£=§gsh_ge:urn." This specification
change notice originally written to address MCAR #21 is applicadble
to and clarifies the welding sprcification for MCAR #23.

A more rigorous application of the QCI instructions has been
dnstituted through training and monitoring by quality control. The
stated inspection technique is mno longer being modified by applying
qualifying judgement and practical experience. QC welding engineers
have Leen directed to perform weld inspections cn all hanger field
fi1let attachment welds in strict accordance with Special Instruc-
tion 8 and ACT/TASK 3.1 of PQCI/7220 W-1.000, Rev 3.

Special emphasis is being placed on Special Instruction 8 regarding
the definition of (V&M) which states, “yisually examine to detect

the apparent worst condition, take a measurement to verify acceptance,
and visually compare the other items based on this measurement."

The initial placement of hold tags prevented the use of possibly
deficient cable tray supports. Training and strict implementation
of the inspection procedure should prevent further problems in this
area. Nonconformance reports 1287 and 1305, which prompted the
4ssuance of MCAR 23, have both been dispositioned "use as is."
All hold tags were removed on May 30, 1978.

Revisions to weld acceptance requirements have been developed to
modify inspection criteria for electrical supports in Specification
7220-C-304. These revisions have been submitted for review by
Consumers Power Company and will be issued after coordination with

them is complete.



" "MCAR 23 FINAL REPORT REVISION 1, August 3, 1978.

'. Yage 4

Rgortabnitz

Project engincering's evaluation indicates that the discrepancies of the
wveld sizes are reported in NCRs 1287, 1306, and 1360 do not present a
potential detrizmental effect to the public safety and are not a reportable
condition within the requirements of the Nuclear Quality Assurance

Manual, Section V, Number 10. ‘ /

Prepared by: /-

4// . fO/r 2plr Ao
Approved by:. o AT L .a-b-:
Concurrence by: M/C.‘_’

Reviewed by e
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23, PROJECT ENGINELMING DISPOSITION
' Yroject Fngineering has revicwed hlocks 16 and’ 22
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Dociet foe 5C=329
Docret No. 53=33¢C

Cousurers rover Compauy
ATIN: lir. Stephen M. Howell
Vice President
194y “est Parrall Road

Jackson, N1 4920

Ceatlecen:

Thaok you for your three ttcrs dated May 12, 15705
I CFT 50.55(e) repardinw seiscic cable tray supports,
renoval pump radiograpliy, an \ A we will coc=
plete cur revies of these ratters upon receipt of your final
TEpPOILS,

Your cooperation with us is appreciated,

SCincerely,

R. F, Beishran, Cnief
keactor Conmstruction and
Enpineering fupport Branch

cc w/itrs dté S/12/7¢:

Ceotral Files

Eeproductiocn Unit NEC 200

PCE

Local FOT

hEIC

TIC

Sonald Callen, Michigan Public
Service Cometiission

Dr. hayne E, North

Myron li. Cherry, Chicego.

nuy: ’ 1 | ;;j;j RI}I

/
Vanddl/1s ok Hayes ishman
6/12/78
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CONSUMERS Projects, Engineering
POWER and Construction ‘
COMPANY Midland Project Quality

Assurance Department
ORAL COMMUNICATIONS RECORD

Chron File No: 0921.1,

0485.21
Page 1 of 2
Date of Communication: 1/3/84 MPQA Personnel Participating: WRBird, PMilano
Time of Communication: 2:05 PM Other Partv(s): DHood, NRC, BHarshe, CPCo

Prepared By: WRBird Mﬁ

DSo-ncts. C?Co

Projects and/or Subjects Discussed: SPATIAL SYSTEMS INTERACTION

Summary of Conversation:

Reference: Lgtter. D Hood to J W Cook, dated 12/7/83

As an introduction, D A Sommers read the statement in question for everyone.

ll

We clarified that the system interaction progran was not specifically tied into the
resolution of the FCR/FCJ condition. Rather, the system interaction program
compliments general design review in that it provides an oppoertunity to pick up
conditions which could have a generic implication not addressed in current design
criteria.

We identified that QA does not look at non-Q designs.

We described that the condition where QA had not reviewed an FCR on a non=Q
specification which vas made also applicable to a Q specification yas a tezporary (or

N18
MI0184~0013A-MPO1
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interim) condition in that MPQAD does review all changes to Q specifications at time
of incorporation. The MPQAD review would only be lacking while the FCR remained
unincorporated into the base specification. This condition is eliminated when the
specification is actually revised and given a new revisior number.

D Hood and B Harshe had an extended conversation of what was really meant by point #1 and
what the iyotcn interaction team was looking for versus the engineering practices in
place during non-Q design to avoid system interactions. At the end of the discussionm, Mr
Hood stated that he heard some new information in this clarification with respect to some
of the statements made at the October 26 meeting, but that the understandings he came
away wvith from the October 26 meeting remain valid.

It was discussed that in addition to the system interaction walkdowns, there were cther
inspections/walkdowns by the project which specifically look for compliance to the
project design criteria in regards to separation of Q and nen-Q. This includes the

reinspection by QC for the Quality Verification Program and area and system walkdowns in

support of turnover,

The meeting concluded with Mr Hood stating that he had recently documented two other SSIP
meetings from 6/14/83 and 11/29-30/83 and te call him 4f we had any questions on those
minutes.

WRB/1r

CC: DMBudzik
JEBrunner
RJErhardt
HPLeonard
DATaggart
RAWells L
- DHood

MIO184-0013A-MPOI
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Docket Nos.: 5C-329, 50-330

APPLICANT: Consumers Power Company
FACILITY: Midland Plant, Units 1 and 2

SUBJECT: SUMMARY OF OCTNEER 26, 1983 MEETING ON SYSTEMS INTERACTION
: PROGRAM

On October 26, 1983, Messrs. B, Harshe and M, Capicchioni of Consumers Power
Company visited D. Hood and M. Miller of NRC tn discuss the Systems Interaction
(S1) Program for Midlan¢ Plant, Units 1 and 2. The purpose 0* the brief visit
was to notify NRC of CPCo's decision to start the resolution process for the
seismic portion of the SI program, prior %0 ctaff review of CPCa's October 12,
1983 letter forwarding associated procedures. Mr. Harshe stressed that any
adjustments to the program due to future staff comments would be accommodated
2t a later date. CPCo's need $ ram fyrther results € h

recent discovery thaf Quality assurance n review-

i esign charges for non-sa‘et afety-
a‘t?&"gjﬁﬁ’s see Board Notification 83-1 toher 2R, 1 and

Maragément Fﬁﬁigwmnmmuldsgﬂ. T

The staf® recognized the desirability of obtaining an early assessment of the
significance and extent of the matters discussed in BN 83-167, and agreed to

expedite scheduling ¢f a meeting in November 1683 to discuss SI procerures,

gtherjbaggg;cund submittals describing the SI program are dated January 78 and
une 7, 1983,

Darl! Hood, Project Manager
He Licensing Branch Ne. 4
Division of Licensing

cc: See next page

&



UNITED STATES RTNT IPAL STAFF
NUCLEAR REGULATORY COMMISSION Y -
WASHINGTON, D. C. 20855 /RA NE
/RA DF P
A 523 ; lI(.«
Docket Mos.: 50-329, 50-330 o~ i
Flle .

APPLICANT: Consumers Power Company
FACTLITY: Midland Plant, Units 1 and 2
SUBJECT: SUMMARY OF JUNE 14, 1983 MEETING ON SYSTEMS INTERACTION

On June 14, 1983, the NRC met in Bethesda, Marviand with Consumers Power
Companv (CPCo), Bechtel and CPCo consul+ant, Mark Jones, to discuss the spatial
svstems interaction (SS1) program for Midland Plant, Units 1 and 2. Meeting
attendees are listed in Enciosure 1,

The SSI program was firs® outlired to the NRC during a June 2, 1982 meeting
with the ACRS Subcommittee. Development and implementaticn of the Midland
program is proceeding in parallel with development of Unresclved Safety [ssue
A-17 discussed in Appendix C of the Midland SER, The SSI program is further
described in CPCo let*ers dated Januaryv 28 and June 7, 18R3, Mych of the
meeting consisted o a review of information €rom *the anuary ard 'une 19R2
letters, and is not repeated in this summarv, Enclosure 2 shows the meating
agenda and other visual atds usec during oresentations Sv ar or behal® cof CPCn,

Some structures, systems and comporents which are not neeced to accomplish

a safety function for nuclear power plants are, nevertheless, qenerally
recoanized to be importan*t *o safety because thev contribhyte to the sa‘e
operation of the plant and to the protection c the public., Also, 2 comporent
can be important to safety because its failure could chzllenge or even impair
achievement of the safety function of a nearbv safety system, surh as by adverse
physical impact due to seismic forces. The purpose of the Midland SSI program
is to Ydentify such significant adverse interactions bv conducting plant
walkdowns by special fteams, assure that aporopriate aralyses are perormed

by discipline engineers, and provide for any necessarv plant mod<fications.

The Midland SSI program is intended to detect three types ¢ adverse inter-
zctions: (1) safety grade - safety arade interactions, (2) non safetv arade -
safetv grade interactions, and (3) non safetr grade - non safety grada
cascading interactions which include a safety grade interaction, The meetinc
discussed the procedures for performing the search (walkdown) “or sefsmic
systems interactions and associated administrative details., Procedures for
resolution of identified potential interactions were not included and will be
presented tn the staf® at a Tater date., An initial walkdown fs 501n$ performed
at the present stage of plant construction; a2 final comprehensive walkdown
will be performed once sufficient construction of systems and areas have been
completed,

Jan 6 984
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The NRC staff asked several auestions regarding the quality of ngn-safety
grade caouipment and the justification to be provided for associated assump-
tions used in analyses. CPCo will provide a description of the quality
aspects for the design, fabrication and ‘nstallation of non-safety grade
commodities.

The seismic systems interaction program will be 3 0 proaram, and an
experienced third party consultant not invelved with Midland origiral
plant design will perform the SST walkdowns and provide independent SSI
seismic evaluations. In addition to audits bv the Midland Project Nuality
Assurarce Department, third part{ overviews will be conducted bv Stone and
Webster and !“or certain systems) by the TERA Corporation.

CPCo is considering the possibility of using probabilistic risk assessmen*s
(PRAs) as part of the SSI program, but no decisions have been made at oresent.
CPCo also stated that submittal of the Midland PRA to MRC had s!fopoed from
August 1, 1983 to late summer 1983, Further effort prior tn sybmittal is being
directed to the probability of early containment failure which may be un-
necessarily high because motor-operated purge valves (which fail as-is upon
loss of power) are used in the present Midland desian,

Dar' Hood, Proiect Manager

Licensing Branch No, &
3 Division of Licensing

Caclosures: As stated

ce:  See next page
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Mr. J. W. Cook

Vice President
Consumers Power Company
1945 West Parnall Road
Jackson, Michigan 49201

cc: Michael I. Miller, Esqg.
Ronald G. Zamarin, Esq.
Alan S. Farnell, Esg.
Isham, Lincoln § Beale
Three First National Plaza,
Slst floor
Chicago, I1linois 60602

James E. Brunner, Esq.
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 495201

Ms., Mary Sinclair
5711 Summerset DOrive
Midland, Michigan 48640

Stewart H, Freeman

Assistant Attorney General

State of Michigan Environmental
Protection Division

720 Law Building

Lansing, Michigan 48913

Mr. Wendell Marshall
Route 10
Midland, Michigan 48640

Mr. R. B. Borsum

Nuclear Power Generation Division
Babcock & Wilcox

7910 Woodmont Avenue, Suite 220
Bethesda, Maryland 20814

Cherry & Flynn

Suite 3700

Three First National Plaza
Chicago, 111inois 60602

ot o

%
e e St

. ——————— —— —— - — e —

Mr. Don van Farrowe, Chief
Division of Radiological Health
Department of Public Health
P.0. Box 33035

Lansing, Michigan 48909

Mr, Steve Gadler
2120 Carter Avenue ’
St. Paul, Minnesota 55108

U.S. Nuclear Regulatory Commission
Resident Inspectors Office

Route 7

Midland, Michigan 48640

Ms. Barbara Stamiris
§795 N. River
Freeland, Michigan 43623

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 W. Michigan Avenue
Jackson, Michigan 435201

Mr, Walt Apley
¢/0 Mr, Max Clausen

Battelle Pacific North wWest Labs (PNwl)

Battelle Blvd.
SIGMA IV Builaging
Richland, Washington 98352

Mr. [. Charak, Manager

NRC Assistance Project
Argonne National Laboratory
9700 South Cass Avenue
Argonne, [11inois 60439

James G. Keppler, Regional Administrator

U.S. Nuclear Regulatory Commissior,
Region [11

799 Roosevelt Road

Glen Ellyn, I11inois 60137

-
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Mr. J. ¥. Cook

(44

Mr, Ron Callen

Michigan Public Service Commission
6545 Mercantile Way

P.0. Box 30221

Lansing, Michigan 48909

¥r. Paul Rau

Midland Daily News

124 McDonald Street
Midland, Michigan 48640

8i111e Pirner Garde
Director, Citizens Clinic

for Accountable Government
Government Accountability Project
Institute for Policy Studies
1901 Que Street, N.W.
washington, D. C. 20009

Mr, Howard Levin, Project Manager
TERA Corporation

7101 Wisconsin Avenue

Bethesda, Maryland 20814

Mg, Lynne Bernabei

Government Accountability Project
1801 Q Street, N.W.

washington, D. C. 20009
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Hood

R. Speight
Harshe
Buckman
Postlewait
Tomlinson

. LeFave
. Sormers
. Budzik
. Jones

Morris
Hull

. Snaider

Lewis
Kopinski

. Thadani
. Conran

Chelliah

. Lasher

. Haass

. Spraul

. Coffman
. Kirkweod

Gilray

. Novak

Gibson

. Teuterberg
. Bosnak

ATTENDEES JUNF 14, 1983

ENCLOSURE 1

LB4/DL/NRR
CPCo

CPCo

CPCo

CPCo
PSB/DSI
ASB/DS!
CPCo

fPCo

CPCo - Consultant

RP2B
fechtel /NP0
TERA
Rechte!
Bechtel
NRR/DST
NRR/DST
RRAB/DST/NER
RRAB/DST/NRR
1E/NAR
1E/0A Branch
NRC/RRAB
NRC/DE/MES
NRC/CAB
NRC/NL/NRR
CPCo

CPCo/Engineering

MEB/NRC



VIEWGRAPH SLIDES USED DURING
JUNE 14, 1983 PRESENTATION



AGENDA
Systems Interaction Meet -6/14/83

. OVERVIEW OF THE MIDLAND SYSTEMS
INTERACTION PROGRAM

. SPATIAL SYSTEMS INTERACTION -
PHILOSOPHY

© COORDINATION OF PRIMARY & SECONDARY
WALKDOWNS

© PLANT DESIGN BASIS

© CRITERIA FOR IDENTIFYING ITEMS
IMPORTANT TO SAFETY

® A.2 OF KEPPLER LTR 7 me-6&5 s

. SPATIAL SYSTEMS INTERACTION -
IMPLEMENTATION

® INTRODUCTION/OVERVIEW

@ EVALUATION TECHNIQUES
R.G. 1.29 REQUIREMENTS

® ACCEPTANCE CRITERIA FOR R.G. 1.29
. DISCUSSION
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SSIP/S INTRODUCTION/OVERVIEW

OBJECTIVE/SCOPE - FOLLOWING SSE

® MAINTAIN INTEGRITY OF REACTOR
COOLANT PRESSURE BOUNDARY

® MAINTAIN FUNCTIONALITY OF SYSTEMS,
COMPONENTS AND STRUCTURES
NECESSARY TO:

e Attain and Maintain Safe Shutdown

- | Prevent or Mitigate Radioactive
» Releases in excess of 10CFR 100



PROGRAM TO IMPLEMENT
OBJECTIVE/SCOPE

® CP CO OVERALL CONTROL
® THIRD PARTY CONSULTANT (réty~ 75 Cait)

® QUALITY ASSURANCE INVOLVEMENT ¢ ot -

& PROGRAM MANUAL
@ TARGET LIST (st o sipity sode ;00
© WALKDOWNS

® INTERACTION IDENTIFICATION & RESOLUTION
® PLANT MODIFICATIONS

® DOCUMENTATION
© IMPLEMENTING PROCEDURES

)



THIRD PARTY CONSULTANT: "™
® NOT INVOLVED IN ORIGINAL PLANT DESIGN
® PROVIDES INDEPENDENT SSIP/S EVALUATION

® SAME CONSULTANT PERFORMED DIABLO CANYON
SSIP

QUALITY ASSURANCE INVOLVEMENT

@ MIDLAND SSIP/S IS Q PROGRAM

® MPQAD REVIEWS AND APPROVES OF CONSULTANT'S
QA MANUAL, QUALITY PLAN, PROGRAM MANUAL &
IMPLEMENTING PROCEDURES .

® MPQAD WILL AUDIT SSIP/S
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PROGRAM MANUAL

® CONTROLLED DOCUMENT
® PROVIDES PROGRAM OVERALL DESCRIPTION

® PROVIDES DETAILED DESCRIPTION OF SOURCE
EVALUATION AND ACCEPTANCE CRITERIA

® PROVIDES GUIDELINES & CRITERIA FOR
EVALUATING INTERACTION EFFECTS

® PROVIDES TARGET CRITERIA INCLUDING
TARGET COMPONENT LIST

@ BASIC TOOL FOR USE BY WALKDOWN TEAM




TARGET LIST

® CONTROLLED DOCUMENT

® MIDLAND Q-LIST

@ PROVIDES ASSURANCE ALL TARGETS HAVE
BEEN WALKED DOWN

® INCLUDES ALL STRUCTURES, COMPONENTS
AND SYSTEMS CONSIDERED NECESSARY
TO MEET OBJECTIVE/SCOPE
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WALKDOWNS

® PERFORMED BY A TEAM OF EXPERIENCED
DEGREED ENGINEERS, FAMILIAR WITH SSIP/S
METHODOLOGIES AND ANALYSIS METHODS
AND TRAINED IN SSIP/S WALKDOWN
PROCEDURES

@ TWO BASIC 100% WALKDOWNS OF ALL
TARGETS, BY AREA OR SYSTEM; ONE AT
PRESENT STAGE OF CONSTRUCTION AND ;
THE OTHER AFTER CONSTRUCTION HAS

BEEN COMPLETED
® INTERMEDIATE WALKDOWNS AS APPROPRIATE

@ MODIFICATIONS RESULTING FROM SSIP/S -
RE-EVALUATED FOR SSIP/S CRITERIA



INTERACTION IDENTIFICATION & RESOLUTION

® PER CONTROLLED PROCEDURES  # -4 /y) #1072

® ALL INTERACTIONS NOT MEETING ACCEPTANCE
CRITERIA ARE IDENTIFIED AND DOCUMENTED

® RESOLUTION BY:
(1) Walkdown Team at Time of Walkdown
(2) Later Analysis by Discipline Engineers

(3) Plant Modification

S —



PLANT MODIFICATIONS (/'™

@ NOT IN SCOPE OF SSIP/S CONSULTANT

® DESIGNED AND IMPLEMENTED BY ESTABLISHED
PROJECT PROCEDURES

DOCUMENTATION

@ INTERACTIONS IDENTIFIED ARE DOCUMENTED
AND TRACKED TO ASSURE CLOSURE

® CONTROLLED PER PROCEDURE

® RESULTS OF PROGRAM SUMMARIZED IN
FINAL REPORT




IMPLEMENTING PROCEDURES

© CONTROLLED AND AUDITABLE

© REVIEWED AND APPROVED BY CP CO ENGINEERING
AND MPQAD

® COVER TASKS SUCH AS:

1.

I

® N9 ®

CONSULTANT QA AUDITS & PERSONNEL
CORRESPONDENCE AND DOCUMENTATION CONTROL
ORIENTATION & TRAINING OF PERSONNEL

PERFORMANCE OF WALKDOWNS AND
INTERACTION RESOLUTION

DOCUMENTATION OF POSTULATED INTERACTIONS
PERFORMANCE OF PROJECT CALCULATIONS
PERFORMANCE OF ENGINEERING TESTS

PROJECT INTERFACE CONTROL
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EVALUATION TECHNIQUES

® TARGETS IDENTIFIED

® SOURCE ACCEPTANCE CRITERIA

- —— o ——

® WALKDOWN OF ALL TARGETS BY
TEAM OF EXPERIENCED ENGINEERS

@ IDENTIFIED INTERACTIONS
- RESOLVED BY ANALYSIS OR

" MODIFICATION




ACCEPTANCE CRITERIA
FOR EVALUATIONS

® ALL POTENTIAL INTERACTIONS ARE
IDENTIFIED PER PROGRAM

® ACCEPTANCE BASIS

@ Interaction Shown not to Occur

e Target Damage Insufficient to Impair
It’s Safety Function



REG. GUIDE 1.29 SUMMARY

REASONABLE ASSURANCE PROVIDED THROUG!I:

@ SSIP/S Q PROGRAM
® PROGRAM CRITERIA CONSERVATIVE

® INTERACTION RESOLUTIONS PERFORMED
USING CONSERVATIVE CRITERIA

® PROGRAM ACTIVITIES FULLY AUDITABLE
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