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March 4, 1983

Mr. William Lowe
Pickard, Lowe & Garrick
1200 18th Street, N.W.
Washington, D.C. 20036

Cear Mr. Lowe:

Subject: Investigation of Potential
Safety Issues - TMI-2

Confirming our telephone conversation today, I have asked you and Dr. Griebe
to perform an independent investigation and evaluation of potential safety
concerns raised by members of the TMI-2 staff. I believe that those con-
cerns have been articulated by Mr. Larry King as set forth in the attached
memorandum. I requested that you proceed expeditiously with whatever effort
is necessary by way of interviews and review of documentation to thoroughly

investigate and evaluate these issues.

The attached memorandum also identifies concerns expressed by Mr. King re-
garding the effectiveness of the management of the TMI-2 program. While

your a:signment does not encompass those issues, you should have no reluc-
tance to pursue &ny issues you believe may be relevant to safe®, of TMI-2

activities.

I understand you will be able to start this activity next week, and I re-
‘quest you give me by March 16, 1983, your sense of how long it will take to

J complete the investigation and evaluation. It is my expectation that you
" would provide me with a written redort on this investigation and evaluation

withir the time ‘rame you identify.

You should also be aware that the Company has concerns about outside busi-

ness activities on the part of Mr. King, which are being pursued separately.

Should the Company's pursuit of those issues appear to be having any adverse . - :
affect on your investigation, you should notify me immediately. -

GPU Nuclear Corporation is a sudsidiary of the General Public Utilities Corporation




Mr. William Lowr
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March ¢, 1983

Mr. John Barton will be your zontact person for arranging for working space, 55
administrative support, and coordinatica of interviews. His role in doing
that is limited to necessary facilitation of your effort and you should not

discuss with him any of the results of your effort.

While you are free to utilize the informatiun developed in this effort in
fulfilling your responsibilities 2s a member of a Genera! Office Review Board,
you are reporting directly to me for this assignment 2nd not to Mr. Finfrock,
Chairman of the GORB's.

Very truly yoursﬂ

/ E:f
R. € nold
President

sim

Finfrock (w/attach)
Kanga (w/o attach)
Clark (w/o attach)

. Dieckamp (w/o0 attach)
Lilien (w/o attach)

cc:

~ X0
B - . . -
XXX >x>XO
. “ e e




“ Date
Subject

To

Inter-Qffice Mecmorcndum

March 4, 1983 : L\GMQU@@[, j

Concerns of Mr, L. P. King
Regarding TMI-2 Activities

L. P. King Sheaien

The purpose of this memorandum is to set forta concisely and ful'y the con-
cerns that you have with regard to TMI-2 activities.

This includes those items identified in the discussion held at your request
with Mr. Clark on February 25, 1983, I have reviewed with Mr. Clark his

notes from that discussion, and he has reviewed the draft of this memoran-
dum to help ensure that your corcerns are understood and properly recorded

here.

While we are particularly interested in any concerns you have regarding
safety, we are also interested in those concerns you have regarding effec-

tive and efficient conduct of al’ activities at THMI-2.

I recognize that our discussion of these issues is potentially affected by
our serious concerns which we have identified to you about your invoivement
in, or knowledge of, the hiring of GPU System employees by Quiltech, & com-
pany of which we understand you are president. However, those issues will

be addressed separately.

In the area of safety concerns, it is my understanding that you have the
following general concerns:

1. The emphasis on meeting schedules tends to prevent and dis-
courage adequate consideration of pctential safety issues.

2. The willingness of some members of TMI-2 management (in-
~luding Messrs. Kanga, Barton, and Thiesing) to fully con-
sider potential safety issues is inadequate and tends to dis-
courage issues from being raisec.

3. Based upon your experience, you concluded that Thiesing can-
not be tristed to tell the truth and thus one cannot rely
upon his technical work, judgments, and statements relative A -

to safety issues. 4

ADD00648



L. P. King
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March 4, 1983

4. There is insufficient involvement b+ Messrs. Arnold and/or
Clark for them to be aware of the fact that safety issues
are not being considered adequately in TMI-2 activities.

5. Site Operations Department does not always have sufficient
+ime, and in some instances sufficient technical informatior.
to assure they can adequately fuifill their role relative to
sufety implications of cleanup activiiies. For example, the
Safety Evaluation Report (SER) mey not be available on a timely
basis for careful checking by Site Operations of the related
procedures against the final SER.

6. The practice of providing “draft" nrocedures to the NRC is
being used to pressure Site Operations <o sign off on pro-
cedures without adequate consideration of potential safety

issues.

7. Bechtel's initial technical work products are sometimes in-
adequate.

8. Preparation of engineering changes and procedures which con-
trol TMI-2 activities is sometimes not in accordance with
appropr~iate requirements; e.g., sometimes systems, equipment,
engineering changes, or procedures are inappropriately classi-
fied as not “important to safety” and thus related activities
are not subjected to the appropriate safety and QA/QC reviews
(this problem is partly the result of the need to update the
Quality Classification List which helps to control and deter-

mine those decisions).

9. Minutes of some meetings do not document potential safety issues
that are raised during the meetings.

10. There is insufficient involvement by QA/QC, Site Operations, and
the Safety Review Group in wark done by Mr. Thiesing's department
and thus inadequate assurance of safety; e.g., the polar crane
repairs and modifications will not get reviewed by Site Opera-
tions and QA until after the crane has been used to make sig-
nificant 1ifts above the reactor.

While it is my understanding that you do not know of any activity that has
been carried out that was unsafe, there are specific examples (in addition
to those cited above) as to how those previously described circumstances
have created the potential for work to be done without adequate require-
ments for safety. You have documerted a rumber of these over the last
several months by means of memoranda and copies of these memoranda are
cuntained in Site Operations files. Some of the specific ones that you

can recall are:

(e
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March 4, 1983

10.

NRC.contacted you about improper safety classific:tion of
some equipment or procedures and you told them this was a
frequent problem. NRC (Barrett) said NRC would follow up
and you believe the classification was changed. Ron Warren
has documented concerns abnut the issue in several memoranda.

Minutes of Head Lift Status Meetings do not reflect issues
raised during the meetings.

You and Mr. Gischel (who is very knowledjeable about cranes)
were specifically instructec not to get involved in the prepara-
tion for restoration and testing of the polar ¢rane because it
was not the responsibility of Site Operations.

Mr. Barton was critical of your memorandum which documented that
you and Mr. Gischel had been told not to get involved in the
preparations for the polar crane restoration and testing.

The Bechtel-prepared draft SER for the polar crane restoration
and testing was considsred by the NRC to be of very poor quality,

and they requested a thorough review of the SER by GPUN.

You concluded the subsequent revised SEP for the polar crare was
also technically inadequate.

Messrs. Kanga and Barton were unwilling to address adequately
your concerns about the polar crane. However, you agree that if
the load drup accident calculations are valid and a careful re-
view by QA/QC is accomplished properly (and any items identified
are resolved) then the polar crane restoration and testing pro-
gram will be technically adequate. Nevertheless, you advocate

a review of whether ALARA and schedule considerations in fact

.outweigh the benefits of a more extensive testing and inspection

sequence for requalification of the polar crane.

Site Operations (specifically Mr. Gischel and you) had inadequate

opportunity to review the basis for the polar crane restoration
ard test program before being asked to "sign off" on the polar

crane SER,

You and QA (Ballard) had to force the issue to get Freemerman to
agree” that administrative procedures AP 1043 and AP 1047 applied

to pQqu crane testing.

You are not sure that all repairs to the polar crane involved re-
placement "in kind." If that is not the case, the work should
have been controlled as a modification to the crane.

(e




L. P. King
Page 4
March 4, 1983

11. You are not sure that the load drop anal,sis described in the *j
polar crane SER was in fact actuaily done although Bechtel

claims it was done.

12. You are not sure that the GORB minutes, Recommercdations, and
Action Items reflect the issues discussed by them during their
review ¢f the polar crane program.

13. The draft SER for the measurement of radiological conditions
under the reacter head was not finalized in time to support
the schidule so a decision was made to proceed based upon the
SEP for the "Quick Look." You question whether the procedures
prepared based on ihe draft SER was consistent with the "Quick
Look" SER. Only the Safety Review Group (Kunder) reviewed tne
draft procedures against the "Quick Look" SER--the Site Opera-
tion- staff did not. The SRG approved the procedures “"subject
to comment” which is not the normal practice. The draft pro-
cedures were furnished to the NRC and they commented negaiively
on the preparation process for the procedures.

With regard to the effectiveness o” the management of the TMI-2 program, you
hav2 the following general concerns-

1. Bechtel personnel are inefficient and in many instances incompe-
tent.

2. Activities such as engineering, procurement, and procedure prep-
aration are not be:ng scheduled on an integrated basis along with
the field work. This is causing inefficiencies as well as naving
the implications to safety discussed above.

3. You have tried to have your concerns addressed by Messrs. Barton
and Kanga without success. In addition, they are either failing
to identify your concerns to me or I am failing to address them
and "hiding behind" Mr. Kanga '

Some specific examples you ronsider to be illustrative of the deficiencies cf
the managementi are: ‘ : .

1. Bechtel failed to complete on tire the ECM fur installation of
equipment for measuring water level during the draining of the
Steam Generators. Therefore, you had to provide an alternative
means and get NRC approval.for che associated procedures. i

2. GPUN established a schedule of mid-1983 for obtaining gas and
liquid samples for the purification system demineralizer and
then advanced the schedule to an earlier date because of pres-
sure from the NRC. This caused you to have to pursue the effcit
on a "crash” basis instead of at a more deliberate pace.
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Page 5
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3. You believe Site Operations has accomplished decontamination —i
inm the Auxiliary Building at a much lower cost then would have o
bean the result if Bechtel had managed that work as originally

pranned.

4. VYou tried to get these concerns address2d by Barton and his
managemert at the time of your #nnual performance review and

were unsuccessful.

On a related subject, you believe that Bechtel (perhaps with directions from .
GPUN) contacted Quiltech, the company of which you are president, for tae pur-

pose of either:

1. Offe:ing work to your firm in return for your being quiet

about your concerns; or re

Trying to compromise you with GPUN (perhaps relative to the
GPU Conflict of Interest Policy).

~

I also understand t'it you believe you were suspended on February 24, 1983 (while
tre Company investigated your involvement with Quiltech and its employment of
GPUN personnel) in retaliation for your having stated your concerns about TMI-2

‘ activities.

To the best of my knowledge this memorandum describes all of your significant
’ general concerns as to safety and effectiveness of [MI-2 activities. Please
let me know if there are any cther concerns which you beiieve need to be ad-

dresseu and resolved.

sim

cc: P. R. Clark
H. M. Dieckamp .
B. K. Kanga ) 2 A ‘ i
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Mr. Robert C. Arnold
President
CPU Nuclear Corporation
Post Office Box 480
Route 441 South
Middletown, Pennsylvania 17057
Dear Mr. Arnold:
The letter to you of instant date enclosed
hereunder responding to your request for an exami-
nation of safety issues raised by Lawrence F. King 2
has been signed by me. It has been read in its
entirety to Dr. Roger W. Griebe and sent to him
for his signature, which we expect to receive with-
in a few days, at which time we will forward it
to you. o

Very truly yours,
P

-///,'/" ‘/ . |

T Sy e ciarn & ke
wWilliam W. Lowe
WWL:ils

Enclosure




Mr. William W. Lowe

Pickard, Lowe & Garrick, Inc.

1200 18th Street, N.W., Suite 612 a
Washington, D. C. 20036

LR .

Dr. Roger WN. Griebe
2151 Craig Avenue
Idaho Falls, Idaho 83401

April 25, 1983

Mr. Robert C. Arnold

President

GPU Nuclezr Corporation

Post Office Box 480

Route 441 South

Middletown, Pennsylvania 17057

Dear Mr. Arnold:

This responds tc the request(]'Z) that we examine safety issues
raised by TMI-2 ;affs\particu1ar1y. as articulated by
Lawrence F. King!3,4,5/,

To start with, as fa~ as we can determine, there are no allegations
that actual physical operations have been unsafe. Nor have we found
evidence that they have been. Rather, the issues are whether technical
analyses, procedures and practices aie adequate to keep them safe,
particularly in respect to use of the pclar crane.

The issues we deal with are: I. Safe Use of the Polar Crane,
II. Safety Classification of Equipment, III. Procedures, IV. Minutes
of Meetings, V. Schedule Pressures, VI. Clarity of Responsibility,
YII. Management Matters Affecting Safety, and VIII. NRC Actions.
Ne 7ind as follows: : ' £

I. SAFE USE OF THE POLAR CRANE

The safe use of the polar crane to remove the shield blocks and to
1ift the reactor vessel head is still under review by the GPUNC safety
review process and the NRC. We do not prejudge the outcome. The use of
the polar'crane can be made safe by subjecting proposed activities to such
review provjded matters listed in Appendix A hereto are considered.




’

e — —————— . —

April 25, 1983

~

Mr. Robert C. Arnold

should be the overriding safety objective.

ety from direct effecis of a drop is
And achieving it reduces -
triment of public health

Preventing a load drep
Protecting the public health and saf
encompassed by it and is easier to demonstrate.
Chances of delaying recovery operations to the de

and safety.

Mr. King(3-4) and others(5,6,7) were critica)l o{ }he technical
quality of the polar crane Safety Evaluation Report Our review
indicates Revision 0 of this document is not, by itself, complete enoug
to serve the safety review and approval process well and, apparently,
supporting documents and information were not made available for such
review in a timely manner. Appendix A 1ists some documents, calculations
and other information which should be considered in the safety review

process.
II1. SAFETY CLASSIFICATION OF EQUIPMENT

The level of safety review, surveillance, maintenance, quality
assurance and quality control applied to any activity or equipment is
determined by whether the equipment involved is classified as IMPORTANT TO
SAFETY (ITS) or NOT IMPORTANT TO SAFETY N;TS). The system for making
these d?sernjnatfons has been questioned(3 In our view and that of
otherst!0.11) it sheuld be fuproved.

It is more difficult to do work involving ITS thon NITS equipment.
This fosters a tendency by those responsible for doing work to justify
NITS classifications. On the other hand, those responsible for safoty
review or approval tend the other way. The issue is whether such
tendencies are properly balanced in the interests of safety. When the ITS
list and related tools are not specific enough for the intended use and/or
do not reflect current plant status, as has been the case, the area for
dispute 1s widened and it is more difficult to strike a proper balance
without seeking settlement of disputes at too high a level in the

organization.

The complaint about misclassification can be resolved and the system
vade adequate by completing the current effort to make the ITS list more
specific and current to the extent needed for control of plant status. In
addition, the safety classification of all enuipment in each recovery
operation {(1.e., for each Unit Work Instruction) should be specified de
A0vo in work plans subject to safety review. Such determinations should
be made using a simplified and clarified definition of ITS which
recognizes the importance of cleaning up TMI-2 expeditiously as part of
the objective of protecting the health and safety of the public. ,

" 1I1.. PROCEDURES. . ;..

-

The level of management and safety review applied to any

activity a? ZM{-Z 15 gitablfshed by the GPUNC Administrative
12,13,14,13) " The procedures have not always been

6), ia part, for reasons cited below.

Proceduris
followed(]




Mr. kobert C. Arnold 3 April 25, 1983

It is more difficult to do work if GPUNC procedures are applied to
recovery operations than if procedures typical of those used for )
engineering and constructing a new plant are applied. The ™I-2 team j
members whose careers have been in engincering and censtruction have
exhibited impatience with GPUNC procedures which derive from the complex
and intervoven procedural environment of an operatin; plant. These team
members lead recovery activities and tend to seek ways to do work which dc
not involve the more cumbersome procedures. On the other hand, those
responsible for complying with provisions of the TMI-2 Licer.e, and whose
background is in plant operations, tend to disagree with this approach.
The fact is, however, that compliance with GPUNC Y{nggyres is required at
the site and, in some cases, has not been hanorad''®»!//,

The GPUNC procedures and the related management and safety reviews

are adequate for safe conduct of work at TMI-2 in the literal sense.
However, to the extent that they, or the requirements
that th?¥ imgogs. ?se unnecessarily complex, burdensome and

\ lenothy(18,19,20,21)  they detract from safety because they delay

! cieaning up the plant. A]th?ggg work is underway o resolve this issue,
it has not yet-been-resalved . The procedures and compliance with
them shoula be improved.

IV. MINUTES OF MEETINGS

. We did not find concea]me?§ 3’ significant safety issues by excluding
them from minutes of meetings'“»%/, OQOur investigation was nol

{ exhaustive enough to confirm that it never happened. We note, however,
that there can be disputes about what is significant or pertinent enough
to be included. We also note that should a participant in a meeting
believe such concealment has occurred, he is, in our view, obligated to

report 1t in writing.

. More specifically, Mr. King is said not to have been sure that General
Offi s Review Board (GORE) Minutes reflect polar crane issues discussed by
GORB(3), The GORB did issue a formal written recommendation to the
President of GPUNC on>;hi3 matter imccdiately after considering it at its
meeting of February 10''1J, “If past practice is followed, the
recommendation will be incorporated #n GORB meeting minutes.

Y. SCHEDULE PRESSURES

We did not find instances where schedule pressures resultec in
demonstrably unsafe operations in the matters we have fnvestigated.
However, the time-consuming cycle of reviews and approvals for documents ,
like Engineering Change Memorandums and Safety Evaluation Reports and <

n -Operating Procedures have been aggravated by late receipt of prerequisite - .

and supporting documents and information. This may well result in
inadequate time for review, especially for those who have to act at the
end of the chain of review and approval. It has resulted in pressure,
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especially at the end of this chain, to resolve ssues in a time pericd

which §s too short for adequate review.

-

We concur with the view that improved integrated schedules are
needed. Such schedules should include due dates for all reviews,
concurrences and approvals required for asy work unit at the time the work
unit is planned. The schedule for these actions and the information to
support them should be kept current and should be policed for compliance.

VI. CLARITY OF RESPONSIBILITIES

Mr. King says“) he was informed that his signing off on the po}gs
crane did not signify his approval of the safety evaluation repor}é
on that subject. This is consistent with previous correspondenfs
It does not appear to be consistent with applicable procedures which
say that the signature of a department head in an approval space on a
document indicates the “Approver” bears the ultimate responsibility for

all aspects of the document.

Mr. Kanga, noting that Mr. Kin: and Mr. Gischel had a eiffersnf
perception of safety requirements for the polar crane lecad test 3,
said he would, nonetheless, proceed utilizing the safe.y evaluation in
question. This exercise of management prerogative apparently waived
either the requirement for, or the definition of, “approval®. This is a
typical management prerogative exercised to resolve disputes. In the case
of TMI-2, however, it would seem prudent to clarify ahead of time t.e
procedures governing ihe settlement of disputes as is further discussed in

Section VII.
YII. MANAGEMENT MATTERS AFFECTING SAFETY

A1l of the ftems discussed above are management matters affecting
safety. Bu* there are several others. The willingness ?S)senior

‘management to fully consider safety issues is questionec A question
has also been raised as to whether Messrs. Arnold and Clark have been

sufficiently involved }g be aware. that sefety issues are not being
“gonsidered adequately" E f O am

"~ We found no instance of unwillingness in the Office of the President
of GPUNC (Messrs.:Arnold and Ciark) or in the COffice of the Director of
™I-2 (Mr. Kanga). Nor was there such evidence, per se, at the department
level, although there were some f3$°"9 disagreements at that level about

( When a serious dispute did arise

}ﬂﬁu{'::l“:§$2,°:,;::?§’ 135297 8) zdd. re?glgsig4 gg sslower_level . s

‘failed, senior nanagement becane involved

He have found that senior managenent has Seen nade aware of :
sfignificant safety issues in dispute a~ tne department head level. We
would not expect them to be aware of issues resolved or still being
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considered in the safety review process except to the :xtent needed to
assure themselves that the process is working properly. However, senior .4
manayement should be informed promptly whenever an unresolvable dispute 4

develops at the Division/Devartment head level or higher.
VIII. NRC INVOLVEMENT

Review of documentation shows conclusively that the NRC has acted
properiy and independently as regards safety issues The NRC has issued
citations, questioned procedures and safety evaiuations and conducted
extensive inspections. On occasion claims of “Informal™ NRC approval have
been used by some TMI-2 personnel to argue for approval by those
responsible “or concurrence and approval in the GPUNC safety review
process. This practive should be stopped. But professional communication
on technical issues should be encouraged between the NRC and the TMI-2

staff.
Yery truly your .
///,///:‘z‘f
Hilliam W. Lowe
Roger W. Griebe
WWL/RWG:11s
Enclosurer



APPENDIX A
POLAR CPANE SAFETY CONSIDIRATINNS

(1) Mritten documentation should be provided to demonstrate that if
he tirst 40-ton missiie shield block is dropped free from its test
holaing position, approximately six inches above ifts foundation, neither

it nor 1ts foundation will fail ard fall.

(2) Before Yifting the second 40-ton shield, the first one should he
used to conduct a braking test by rapid release of the control button at
the pendant contrcl station. The load for the test should be positioned

to minimize damage should the brakes fail.

{3) A report should be submitted for safety review which shows the
calculated vs. allowable loads on the 1ifting rig for the 40-ton shield
blocks assuming all of the load will be taken by any two diagonally

opnosite lifting lugs and associated rigging.

(4) Non-destructive examination of each “"new" structural element of
test rigs should be conducted before they are used tc demonstrate by other
than visual means that they are not cracked or defective, and to verify
their dimensions. By non-destruc;ive methoas we mean magnetic particle,
dye penetrant, ultrasonic tests, or ioad tests at or above the calculated -
maximum loads to be incurred during pianned 1ifts. The “old" equipment

(that which has already been used to 1ift the head) should be thoroughly
examined visually for cracks and measured for dimensional conformance with

design specifications.

(5) A test load of 210 tons or more(27) along with other measures
to be taken are adequate to quaiify the c¢rane for the hggd l1ift even

though lower than recommended by applicable standards(?2 provided that
the head 11ft load is as described, that friction and interference forces

do not add substantially (i.e., greater than 10%2) to the load during head
1ift and provided other steps outlined herein and other maiters currently

questioned are considered.

(6) The 210-ton (nominal) test load sequence should include a braking
test analagous to that 1n ftem 2 above.

(7) The planned pathway for moving the shield b10ckt from the load
test area to the storage position on the *D" .ring invoives moving them
. close to the reactor pressure vessel. Consideration should be given to’
load pathways which move them along a paths further from the reactor

vessel,

(8) A written report should be provided for safety review which -
swpports with quantitative estimates the judgment that ALARA '
considern;1g?s mitigate against conducting a load test to recommended .
standards:28) to qualify the crane for the first missfle shield 1ift.

The report should compare man rem exposure estimates with and without the
inclusion of this test in the total Polar Crane load test sequence. °




(9) A review of electrical circuitry should be made and documented to
show whether or not there cre faitlure modes (e.g., by a single phase fault
path oiher than that already identified) which could keep the mechanical

brake magnets energizec at the same time the drive motor torque iS
diminished., If there are, the probability of their occurrerce should be

estimated.

3
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] t e Box 48
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717 944-762
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Mr. William W. Lowe

Pickard, Lowe & Garrick, Inc.
1200 18th Street, N.W.

Suite 612

Washington, D.C. 20036

Ur. Pager W. Griebe

Aisl 3, Inc.

2151 Craig Avenue

Idaho Falls, Idaho 83401

Dear Messrs. Lowe and Griebe:

Re: Report dated April 25, 1983, from Messrs. Lowe
and Griebe to Mr. Robert C. Arnold of GPUNC
 }

This letter is in response to the sulject report. he response will deal with

each of the eight (8) issues in the report:

[. SAFE USE OF THE POLAR CRANE

The response to the items listed in Appendix A, "Polar Crane Safety Con-
sideration" is being sent to you separately. Also, calculations requested
by you and referred to in responses to Appendix A will be forwarded to you
with the responses to Appendix A.

TION OF EQUIPMENT

The role of the plant systems and equipment originally classified as
"IMPORTANT TO SAFETY" (ITS) has changed significantly since the accident.
Various systems which were required for safety of operations prior to the
accident are no longer required for maintaining the plant in a safe condi-
tion. Appropriate engineers must look at systems and components in light
of today's requirements to determine whether that system or component is
ITS or not. We are putting higher priority on completing the current ef-
fort to reclassify, where appropriate, systems and equipment. We will
also take steps to maintain the classifications current. In the course
of this effort we are trying to simplify the definition of ITS activities
and equipment. We believe this will result in the recommended improvement
in the process for making determinations of whether an activity is ITS or
NITS.

GPU Nuclear Corporation is a subsidiar, of the General Public Utilities Corporation
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We also believe that conditions at TMI-2 and the nature of the work ef-
fort are such that 'cookbook" %ype definitions are not sufficient. Con-
sequently, we envision a major effort in educating che organization by
examples to ensure that judgments made regarding ITS or NIiS classifica-
tions are appropriate [t is our intent, and we will continue its imple-
mentation, to include in work procedures as specifically as practical,
the activities contained within the work procedures which are important
to safety. This, in combination with an updated 1isting of equipment
which is ITS, should provide a sufficient basis for assuring proper con-
trol of the work.

It is our understanding that your investigation did not identify any
instances of significance where equipment or activities were improperly
classified or where equipment or activities were deliberately mis-
classified to circumvent otherwise required administrative controls.

PROCEDURES

In your review of tne use of GPUNC administrative procedures, the follow-

-

ing statements are made in the report:

"The procedures have not always been followed (16), in
part, for reasons cited below."

"The fact is, however, that compliance with GPUNC pro-
cedures is required at the site and, in some cases,
has not been honored (16, 17)."

It is our understanding that those two quotations refer to judgrents made
by you based upon your investigation an¢ evaluaticn of the facts concern-
ing procedural compliance. It is also our understanding. that you did not
jidentify instances of deliberate violation of procedural requirements but
that the instances identified by your investigation were the result of

lack of understanding by members of the organization as the applicability
of procedures to activities being conducted or unfamiliarity with applic-
able procedures. That assessment of the situation is consistent with the
?ssessment provided to me by Blaine Ballard, Manager-Quality Assurance,

MI.

The Quality Assurance Department has provided Mr. Kanga with information
and analysis of Quality Deficiency Reports issued at TMI-2 during 1982.

1 am attaching memorandum #6610-83-069 dated May 3, 1983, "QDRs Applic-
able to TMI Unit 2." VYou will note that the number of QDRs issued 1in
.981 was 96; the number of QDRs issued in 1982 was 45; and the number of
QDRs issued ir the first quarter of 1983 was 7. This indicates an im-
provement in the quality of work performed at TMI-2, including compliance
with procedures.
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We will centinue our efforts tc fully implecent the new procedures sys-
tem instituted on January 1, 1983, with high priority being given to

the training of all supervisors and professional staff members on the
requirements and objectives of the procedures. We also will continue to
have strong Quality Assurance Department review of the organization's
compliance with procedures.

MINUTES
No comments.

SCHEDULE PRESSURES

I am happy to note in the report that:

"We did not find instances where schedule pressures re-
sulted in demonstrably unsafe operations in the matters
we have investigated."

In spite of any schedule pressures that may exist at the end of the chain
of events, I am not aware of any instances where management insisted on
resolution of differing opinions withoul proper discussion. The organiza-
-ion does have to insist on a conclusion to such discussions in an appro-
priate time frame while still providing for all points of view to be ex-
pressed and considered. The Company recognizes that the elements of :‘ie
organization that are responsible for compieting the last steps of an ef-
fort which must proceed in sequence through the organization will be under
the heaviest pressure to compensate for slippage experienced during earlier
steps of the work effort. We not only accept that sufficient time must be
provided, buc we insist that adequate time be taken to perform safety-
related work efforts properly. We recognize that on this project, schedules

" need to be modified when.new information is available on the condition of
the reactor or various systems, and this circumstance will result in addi-
tional pressures on everyone to minimize schedule slippage.

We believe that within the general industry use of the nomenclature, we

are utilizing appropriate schedules for overall management of the work.

It is appropriate for schedules to be set by management and progress of

the work statused against the official schedule as opposed to just changing
. schedules day-to-day depending upon work-progress. However, we will look

at whether job or task planning has sufficient detail provided so that the

various organizations:

1. understand the time allocated for activities for which
they are responsible;
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VI.

VII.

VIII.

2. the inter-relatioaships of the various activities, in-
cluding their mutual constraints; and

3. the visibility those documents give the organization on
the status of the job ccmponents.

CLARITY OF RESPONSIBILITIES

We agree that Reference 13 - 4000-ADM-1000.01, Rev. 0, TMI-2 Unit Adminis-
trative Procedure Manual, "TMI-2 Unit Work Instructions," 01/03/83, states
that the signature of a department head in an approval space on a document
indicates tne "Approver" bears the ultimate responsibility for all aspects
of the document. However, Mr. King did not sign the polar crane safety
evaluation report as an "Approver." His role was one of reviewing the SER
content from the perspective of Site Operations. Mr. Kanga was responsible
for the content of the SER inasmuch as he was the individual who submitted
it to the NRC. We will be revising Reference 13 to make clear the proce-
dures for exercise of management prerogative when necessary to resolve dic-

putes.

MANAGEMENT MATTERS AFFECTING SAFETY

The procedures referred to in the preceding paragraph will include require-
ments for informing senior management "promptly whenever an unresolvable
dispute develops at the division/department head level or higher." My
experience is that even without formal guidance, such has been the practice
throughout GPUNC. Specifically, with regard to significant polar crane
issues, I was informed by Mr. Kanga on a timely basis.

NRC INVOLVEMENT

The ‘report states:

"On czcasion claims of 'informal' NRC approval have been
used by some TMI-2 personnel to argue for approval by
those responsible for concurrence and approval in the
GPUNC safety review process. This practice must be
stopped.”

This project requirés that the NRC staff have good visibility as 10 planning .
and plans for conducting essential clean up work. It is unrealistic to ex-
pect that opinions and judgments expressed by individual NRC staff members
will not be reflected during subsequent internal discussions. However,
written instructions have been provided to the staff that claims of in-
formal NRC approval should not be used as justification for one or the
other side of a discussion point.
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I have asked Mr. Kanga to provide additional supporting information for the
response to Icem 8 of Appendix A of your report. I will forward it when it

becomes available.

I approciate your efforts in reviewing the issues addressed in your report.
Those efforts have been very helpful to the TMI-2 program. Your report and
this response will be provided to Mr. Ed Stier, who is conducting a full in-
vestigation of all allegations made by Messrs. King, Gischel and Parks and
Ms. Wenger. Your report and this response will also be provided to the NRC.

slm
Enc.

cc: B. K. Kanga
E. H. Stier, Esq.
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QDi's Applicable to T™IX Unit 2

6110-83-063
B. K. Kanga Location TMI Trailer 175
Nirector - TMI-2

The attached information is an analysis of all QDR's issued relative to TMI
Unit 2 in 1982, The following information is presented:

1. Attachment 1 is a breakdown of all QDR's including those which were issued
as a result of formal monitorings performed by Operations QA, as well as
field initiated QDR's.

Attachment 2 is a further breakdown by percentage and number of QDR's
which were field initiated (i.e., other than as a result of monitoring).

Attachment 3 is a table of normalized numbers. These normalized numbers

are derived by comparing the percentage of QDR': issued to each organization
as a result of monitorings tc the percentage of monitorings performed on
that organization. Normalized values were not derived for field initiated
QDR's since there is no good measure of the percent of inspection time spent
with each organization,

The total. number of QDR's issued in 1982 (45) is considerably less than the
number of QDR's issued in 1981 (96). Similarly, for the first quarter of 1983,
a total of seven (7) have been issued which would indicate a further positive
quality trend in overall performance.

To evaluate the significance of potential trends identified in certain Unit 2

organizations and activities, further evaluations were performed. The following
conclusions were reached:

1. Plant Engineering in Unit 2 has a high normalized number of QDR's. However,
the eight QDR's are distiibuted among seven activities with no apparent
connection of QDR'S.’ NO specific trend is indicated.

Unit 2 activities of Modification/Installation have a high normalized number.
Modifications/Installations has a total of three QDR's. The actual number
is too small to determine if there is an unsatisfactory trend.

The Unit 2 activity of Fire Protection has a high normalized number of QDR's.
A total of six QDR's were issued for this activity. An investigation into
these QDR's was completed to decermine if an unsatisfactory trend existed.

It was determined that the QDR's were issued to five different departments,
Some of the reasons were: "lack of weekly fire inspections®™, "lack of
calibration”, "welding fire wviclations", etc. All the reasons are unique

ACCOOL4S




nemorandum 6110-83-069
May 3, 1983
Page 2

and appear to be unrelated. There is no indication of a trend for this

activity.

The above analysis is provided for ycur information and use as appropriate.

. BE. Ballard, SI.
Manager - TMI QA
Modifications/Operations

BEB:JJP:cam
cc: File
CARIRS
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* Appendix A
' Polar Crane Considerations
Responses

1. A formal calsulation (C-1-10, attached) has been prepared, which includes
an analysis of a six inch drop of the first 4U ton missile shield to be
11fted. For the initial lift at tiis height the shield is not free of its
vertical support studs. Therefore these studs serve as guides, precluding
the possibility of a drop other than at the original stored position.
Because of this constraint, the worst {mpact is for both edges of che
shield to impart simulraneously on the support ing "foundation” walls. The
critical area is the flexure at the center of the missile span. Results
of the calculations show that although the reinforcing steel stresses in
this area may exceed yield, as expected, they remain well within the
allowable strain limits with substantial reserve energy absorption margins.
Additionally, calculation C-1-5, attached, demonstrates that the drop of
one missile shield onto another will not cause failure of the missile shield.

2. The Polar Crane Load Test Procedure (UWI-4370-3891-83-PC001, Rev. 3) re-
quires that after raising the first missile shield six inches and holdiag
for five minutes, the missile shield then is to be lowered three inches and
held again. The missile shield is raised and lowered using the slow speed
and stopped by the operator releasing the pushbuiton. This step in the
procedure satisfies this recommendation. (See procedural steps 9.3.1.2

and 9.3.1.3).

The four (4) wire rope slings designed to 1ift the missile shields were
furnished equal length within a tolerance of + 1/8" per supplier certifica-
tion. In addition, the rigging for the missile shields has been designed
with load equalizing capabilities built-in. Bechtel Drawing 2-C0P-1302,

Rev. 2, shows the details of the Missile Shield Rigging Attachment Plate
(Detzil 5) using a pair of two-leg bridles rather than a single four-leg
bridle. Therefore, the rocking action of the attachment plate (see Enclosure
1 attached) about its single pin and the two Crosby shackles, with two sling
eyes each in the bail fsee Enclosure 2 attached), provide equalizing action
to accommodate the tolerance in the sling lengths.

To demonstrate the load equalizing capabilities built into the missile shleld
rigging des’gn, a calculation has been performed to assess the effect of
tolerances in the sling lengths and 1ifting lug placement (effective sling
length). The calculation determines the maximum difference in the 2ffective
sling lengths which could be tolerated and still maintain a safety factor

of 5 in each individual sling. The calculaticn accounts for the load '
equalizing effect of rope strain, hook rotation on its swivel, the recking
action of the pinned plate link, and lateral movement of the slings ir their
respective shackles. The worst case occurs in this 4 sling arrangement

when the shorter slings are attached to diagonally opposite cormers. The
calculations show that, by considering the equalizing capability of the
system, the flexibility of the rope, and the breaking strength of the ropes
actually furnished, a difference in effective sling length of 7/16" can be
tolerated while maintaining a safety factor of 5 in the shorter slings.



It is recognized that tolerances in the construction of the missile shields
and fabrication of the rigging hardware could result in additional differ-
ences in the effective length of the slings. The safety factor of 5 used
in the sling design was selected, in part, %o account for such variations.

Ever in the extremely unlikely situation where the combined effect of
all tolerances causes the safety factor of the 4 sling system to fall
below 5, the safety of the lifc skould not be a concern. For this worst
case situation, the maximum load that would be lifted by a single sling
{s about 40%Z of its minimum breaking strength. Each sling was proof
tested to a load of 40% of the minimum breaking strength. The slings
therefore have been shown by actual load test to be capable of hardling
the maximum out-of-tulerance loading conditionm. As can be seen from
Enclosure 3 attached, this load is well below even the yield point of

the rope.

Enclosure 4 summarizes available reference material on multiple siing
1ifts. As can be seen fiom Enclosure &, the bedy of opinion is not
unanimous regarding the proper method for specifying safe working loads
for four sling lifts. Some of the references of enclosure & obviously
congider the load equalizing effect of rope strain and rigging cealignment;
others specifically prohibit such considerations. Since the cost of

new slings is not substantial and to avoid a protracted discussion on
this peint, we have chosen the more conservative approach, that is, to
procure a new set of slings for the missile shields which are designed
to retain a safety factor of 5 between applied load and minimum breaking
strength under the assumption of two-point (opposite cormers) lift of
the missile shields. The lifting shackles are also designed to retain a
safety factor of 5 under the two-point 1ift condition. The load test
procedure, SER, and affected drawings are being updated to reflect this

change.

The new load test assembly was designed and ~onstructed to the AISC,
"Specification for the Designm, Fabrication, and Erection of Structural
Steel for Buildings." This Code, in turnm, requires that for the purposes
of welding and inspection, AWS Dl.1, "Structural Welding Code," be used.
AWS D1.1 requires that all welds ia structura! elements be visually in-
spected for dimensional verification and overall weld surface quality.
The Code provides acceptance criteria for these accivities which are
considered commensurate with the design conditiors.

The design of the load test assembly was strictly within the conservative
1imirs of the AISC Code, and for which the A¥3 D1.1 visual acceptance

criteria are a standard industry practice.

NDE, other than visual, is normally considered for structural members when
cyclic operation of the members is anticipated. This condition does not
exist with the load test assembly, which will undergo only a few dead
weight lifts.

The load test assembly is not considered to be any different than other
structural framing arrangements in a nuclear power plant which are sub-
jected to constant loading conditions, i.e., not affected by fatigue
considerations. Current standard practice for such members is to require
only visual inspection of the welds on these members, which is consistent
with the requirements for the new load test assembly.

' a
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The load the assembly will handle has been accurately established by
calculation and will be closely monitored, by actual load cell readings,
to assire that the design load is not exceeded. A major oortion of the
sefety factor provided in the design of a steel structure, including the
welds, is due to the uncertainty of the load, the strength of the
structure and cons.deration of cyclic leading during its service life.
The absence of these considerations provide additional coafidence in the
safety margins ‘n the design and construction ¢f the lcad test assembly.

Finally, the sequencing of the polar crane load test will provide added
assurance chat the load test assembly and its welds can safely handle the
test load. The initial ptase of the polar crane load test involves

raising the assembly 6" above the fioor and holding this position for a
specified period of time. Dropping the assemily from this height will

not collapse the existing floor slab. Among the items that wi'l be virually
checked for during this initial 6" 1ift will be the yielding or excessive
deformation of the structural components of the assembly. This step will
provide adequate assurance that the load test assembly can safety handle

the load for the remainder of the test.

We find no precedent for NDE of the unwelded links in the rigging which
are fabricated of plate st=el. This is a tough ferritic steel which is
not particularly susceptible to crack propagation.

48 a result of undersized welds which were discovered on the Crystal River
tripod, (of essentially identical design to the T™MT-2 tripod) a dimensicnal
check of the corresponding welds will be performed. The welds in question
(see Figure 4) are shown on the attached sketch.

The rating of the crane as a result of the load test will be established
as either 170 tons or 80% of the test load, whichever is greater. This
rating will not be exceeded during heal lift as measured by an in-line
load cell. If additi-nal capability is required to overcome interference
forces, it will be provided by means other than the polar crane, such as

jacking.

Procedural Step 9.5.2 requires lifting the test load te a height of six
inches above the floor. This is the initial 1ift of the test load and is
done in slow speed and stopped by the operator releasing the pushbutton.
This step in the procedure satisfies this recommendation.

The specified missile shield path does not pass over the reactor vessel.
The load path could, however, be altered to increase the distance between

the load path and the reactor vessel.

The applicable ANSI standard (ANSI B30.2-1976) recommends but does not

require a load test prior to use of the crane. According to the standard,

this advisory recommendation (denoted by "should") is "to be considered,
the advisability of which depends on the facts in each situation.” We
have determined that the preliminary “Q ton “oad test is not advisable
since a failure on initial missile shield 1ift has been shown to pose no
substantive hazard and therefore would imply an unjustifiable expenditure
of worker radiation exposure (see below).



The answer to Item 1 above demonstrates that crane or rigging failure on
the init{al missile shield lift will not fail the missile shield. Addi-
tionally, the traverse of the first missile shield uver the remainirg
missile shields has been shown safe by analyses which demonstrate chat a
crane or rigging failure at this point will not fail the remaining shields.
Once the first missile shield is placed on the load test firture, one can
view this as a 100% load test for the missile shields. S’nce the load is
only 8% of the design load for the crane, and subsequent mis.sile shiecld
relocations are similarly fail-safe, the preliminary load is deemed of

no engineering valne. We estimate an expenditure of over 50 man-rem to
bring in 50 tons of dead weight and perform a preliminary load test.

Since this is deemed unnecessary fria an engineering standpoint, it is

not ALARA to perform the nreliminary load test, regardless of the specific
man-rem expenditure involved.

The potential for single phasing of the polar crane main hoist circuitry
exists due to failure of various components in the circuitry. The most
lilaly cause would be due to a single phase to ground fault which opens
only one phase of the three phase power source previously identified aad
which will be eliminated by insertion of dummy slugs in the main polar
crane disconnect switch on the crane.

Other potential, but low probability, events are possible such as open
circuiting of one phase in the secondary slip resistor or motor brush/
slip ring assembly; failure of one overload heater (open circuiting); or
inadvertent opening of one contact in the three phase contactors. rlhese
failures are not practical to circumvent and are not required since the
operator can recognize these failures by cessation of lifting in the hoist
mode or by increased acceleration in the lowering mode. Required operator
action would necessitate release of the main hoist pushbutton thereby
setting the brakes. If the brakes did not set (second failure) a main
power "off" button on the pendant can be pushed to deencrgize the entire
polar crane at the czz3, thus setting the hrakes.
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Rigging Industry Standards for Safety Factors and
Load Dis:ribution to Multiple Legged Slings

Ko governing or nationally recognized code, such as those prepsred by AISC,
AWS or ASVE, {s avsilable to provide detailed rules for rigging design.
information is available in the form of standards, independently written
reference books, and vender criteria, which provide basic guidelines. The
guidelines ar: generally vague, rather sirplified, and are based on
successful pact practice rather than rigorous testing or sophisticated

analytical treatment.

The following has been sbstracted from this {nformation as it relates tc
factors of safety and distribution of loads to slings.

1. ANSI B30.9-1971 - Slings

From Section 9-2.2.1, Factor of Safety:

"rhe factor of safety for rope slings of all graces shall be a minimum
of five (5). Features which affect the rated capacity of the sling
and vhich shall be considered in calculating the factor of safety are:

a. VNominal vire rope breaking strength.

b. Splicing or end attachment efficiently.

¢. Number of parts of rope in sling.

d. Type of hitch, e.g., rtraight pull, choker hitch, or besket
hitch. ,

e. Angle of loading.

f. Diameter of curvature around which the sling is bent."

From Introduction, General Section:

"The standards cormittee fully realizes the importance of proper
factors of safety, minicum or maximum sizes and other limiting dimen-
sions of wire rope and their fastenings, sheaves, drums and similar
equipment covered by the Standard, 211 of which are closely connected
vith safety. Safe sizes, strengths, and similar criteria are depen-
dent on many different factors, often varying vwith the installation
and uses. These factors also depend on the condition of the equipment
or material; on the loads; on the acceleration, or speed of the ropes,
sheaves or drums; on the type of attachments; on the number, size and
srrangement of sheaves, or other purts; on veather, sand other atmos- .
pheric conditions tending toward corrosion, or wear) #nd on so many
variable factors that must bs considered in each individual case. The
rules given in the Standard wust be interpreted accordingly ard
judgement used in determining their application.”

.
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2.

3.

ANST 230.2.0-1976, Safety Standards for Cab eways, Cranes, Derricks,

Roists, Rooks, Jacks and Slings
2-1.11.2 Ropes

"The hoisting ropes shall be of a recormenced constructior for crsne
service. The total load (rated load + joad blocks weight) divided by
the nuzber of parts of rope shall not exceed 202 of the nominal

breaking strength of the rope.”

Rigger's Eandbook - Form 2J00R-2 - Brode-ick &. Bascom Pope Co.

- "rhe factor of safety applying to a wire rope i{nstallation, may
be defined as the ratio of the ultimate strength of the rope, to
the actuzl load that has been imposed upon it by service

conditions.”
- “"The working load on a wire rope will vary deperding upon the

application, from epproximately a safety factor of 3 to perhaps
12 or mwore. However, for general hoisting service, a safety
factor of 5 usually is adequate for a preliminary determination
of the rope size.

Wire Pope Users Minual - American Iron and Steel Institute - 2nd
Edition, 1981

"Design Factors" (safety factors)

"The design factor is defined as the ratio of the nominal strength of
a vire rope to the total load it is expected to carry. Hence, the
design factor that is selected plays an important part in determining
the rope's service life. Excessive loading, whether continuous or
aporadic, will greatly impair {te serviceability. Usually, the choice
of s certain rope size and grade will be based on stat‘ec loading and,
under static conditions, it is sufficient for its task. FHowever,
where a machine is working and dynamic loads are added to the static
1oad, it 1s quite possible to exceed the paterial's elastic limit.”

"As wvas noted in the earlier discussion, a "eommon" design factor is
S. Figure 60, The Wire Rope Relative Service Life Curve, shovs how
the service life is reduced as operating loads are i{ncreased. A
change in the design factor from S to 3 decreases its life expectancy
{ndex from 100 to 60 - a drop of 40%!" (See attached Figure 60 on
page 7 of 9.)

Macwhvte Wire Rope - Cntnlqgic-ls

"In the case of a given piece of equipment using wvire rope, the
overall economy and efficiency of the operation deteruines the rela-
tive expendability or useful life of the rope. This means that the
wire rope i» operated at a higher load on some typed' of equipment than
on other types.” .

“In sddition, the load can vare, within limits, with conditions,
present on individual {nstallations.” ..

cMCLOSURE 4
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“From this it follows that no fixed or arbitrary values for vorking
loaé can be properly applied to all of the many classifications of
service to which wire rope is subjected.”

"Workiug loads for wire rope, dependirg upon how it is used, may vary
from % to 1/12 of the strength of the rope. In general, for rougk
estimating, & maximum working load of 1/5 of the atrength is commonly

used . . "

Kational Safety Council Data Sheet 380

Safety Factor

"When one end of a single rope sling is attachad to the hook of a
crane and the other end is attached to the load such as by a hook, the
recormended load is not greater than one-fifth of the breaking

strength of the rope providing the methcd of attachment develops 100
per cent of the breaking strength of the rope. 1f the efficiency of
the attachment is less than 100 per cent, then the safe load limit can
be found by using the following equatiom:

BxE
S= S5*
S = gafe load limit
B = breaking strength
E = efficiency of attachment
* Safety factor for wire rope slings under ordinary conditions of

use, as adcpted by the Wire Rope Technical Board.”

Types of Slings

- "Iwo, three, or four single-leg slings make up & bridle sling.
The safe 1ifting capacity depends on the pumber of legs and the
sngle formed by the legs. The capacity of a tvo-leg sling vith
each leg vertical is twice the load for a similar single leg
vertical 11ft. A besket hitch, made by attaching cone end of a
ningle rope sling to the crane hook and passing the sling around
the losd and then attaching the other end to the crane hook, has
equal capacity when both legs form a U, providing the minimum
radius of bend in the rope at the point of load contact is five
times the diameter of the rope.”

- "The recommended load for a three-leg sling is 50 per cent more
than the safe load limit for a twvo-leg sling at the same angle.
Four a four-leg sling, the recommended load is 100 per cent more

than that of a tvo-leg sling at the same sngle.”
\

Handbook of Rigging for Construction and Industrisl .Operations - 3rd
gdition

- wrable 1 (not included) gives the safe working loads for the
conventional wire-rope slings, iron-chain slings, alloy steel

)
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slings, ard braided slings. TFor manila-rope slings a safety
factor of 10 41s used. The loads are given for two-leg bridle
sliogs at various angles. For three-vay und four-way bridle
sliogs these loads can be increased 50 per cent and ome hundred

per cent, respectively.”

- “0f course, slings should be inspectad periodically and coudemed

vhe= found in ¢n unsafe condition. A few broken wires do not
perceptibly veaken the sling unless located near the throat of a
socket, in which case they may indicate fatigue of the metal of
the rope. If crushed not too severely the strands can be
hamme~ed beck into shape by means of a vood mallet and a wood
block. Slings, regardless of type, should be protected irom
corrosion and from contact with injurious chemicals. With
reasonable care a sling should last indefinitely and should be
one of the safest parts of the hoisting equipment.”

Rigging Manual-Construction Safety Association of Ontario - lst
Edition October, 1975

Safety Factors:

"In its simplest form the Factor of Safety is defined as:"

Catalog Breaking
Factor of Safety - Strength of the rope
Maxigmum Safe
Working Load

"For rigging ropes the minimum acceptable factor of safety is o e

"The factor of safety accounts for:

- Reduced capacity of the rope below its stated breaking strength
due to wear, fatigue, corrosion, abuse, and varistion in size and
quality.

- End fittings and splices wvhich are not as strong as the rope

itself.
- Extra loads imposed by acceleration and inertia (starting,

stopping, swinging and jerking of the load).
- Inaccuracies in the weight of the lsad.
- Inaccuracies in the weight of the rigging.”

The above i{s not a complete list.

Slings:

"Because of the severe service expected of slings, errors in deter-
mining load weight, and the effect of sling angle on the loading, it °
is recommended that sll safe working loads be based.on factor of

safety cof at least 5:1." .



Bridle Hitch

"Two, three or four aingle hitches can be used together to form &
bridle hitch for hoisting an object that has the necessary lifting
lugs or attachments. They can be used with . wide assortment of erd
fictings. Thev provide excellent load stability when the load 4=
distributed equally among the legs, when the hook is directly over the
center of gravity of the load and the load is raised level. In order
to distribute the load equally it may be necessary to adjust the Jeg
lengths with turnbuckles. The use of a bridle sling requires that the
#ling angles be carefully determined to ensure that the individual
legs are not overloaded.”

“UInless the load is flexible, it is vrorg to assume that a 3 or 4 leg
hitch will safely 1ift a load equal to the safe lcad on one leg
multiplied by the number of legs because there is no way of knowing
that each leg is carrying its share of the load. When slings having
more than 2 legs and a rigid load, it is possible for two of the legs
to take practically the full load while the others only balance {t."

ENCLOSURE 4
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SIGMA=0,

SIGM1=0,

IFLAG=0.

PHI=0. :

READ(S,#) Xi,X2

XX1=X1#X1 !

XX2=X2#X2

10 CPHI=9.4*C0S (PHI)

SPHI=9.4#SIN(PHI)

CCAM=SQRT ( (18, +SPHI) #%#2+ (102, -CPHI) ##2) /X1
CDET=SQORT((18.~SPHI) ##2+ (122, -CPHI) ##2) /X2
SGAM=SQRT (XX1=(18.+SPHI) ##2~- (102, -CFHI) ##2) /X1
SDET=SQRT (XX2=-(18.-SPHI) ##2- (102, -CPHI) ##2) /X2
IF (ABS (X1 #SGAM-XZ#SDET) .GT.2.1) GO TO 49
SAFA=(18. +SPHI) / (X 1*CGAM)
CAFA=(102Z.~CPHI) /7 (X1#*CGAM)
CBET=(102.-CPHI) / (X2#CDET)
SBET=(18.~SFHI) / (X2*CDET)
IF (ABS (SAFA*#2+CAFA##2-1) .GT.2,.901) IFLAG=1
IF (ABS (SBET*#2+CBET##2-1) .GT.0.001) IFLAC=2
IF (ABS (SGAM##2+C5AM*#2~-1) .GT.0.901) IFLAG=3
IF (ABS (SDET##2+CDET»*#2-1) ,GT.90.001) IFLAG=4
IF(IFLAG.NE.®) GO TO 99

AK1=,72#12600./X1

XK2=,72#12600./X%X2

Al=2, #XK 1 *SGAM

A2=2, #XK2#*SDET
"B1=204, »XK1#CGAM*SAFA-36. lXKI*CGAH*CAFA'""
B2=36. #XK2#CDET#CBET-204 . *XK2#CDET#SBET
B1=XK1*CGAM*CAFA

B2=XK2#CDET#CBET

B3=23.6725#C0S (PHI)
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3 c DET2=(B3-B1#*DET1) /B2
- SIGMA= (-XK 1 *DET 1 #CGAM*SAFA+XK2*DET2#CDET*SBET) *CPHI
& + (=XK1 *DET1#CGAM*CAFA-XK2#DET2#CDET*CEET) *SPHI
- IF (ARS (SIGMA-SIGM1) .LT.@.1) GO TO S0 -
- IF (ABS(SIGMA).LT.0.1) GO TO S0
ny IF(PHI.GT.30.) GO TO 99
12 SIGM1=SIGMA
40 PHI=PHI+&.01
13 GO TO 10
“ S0 WRITE(5,1008) X1,X2,PHI,DET1,DET2,SIGMA,SIGMI1
GO TO 99
. . STOP
= 99 WRITE(4,101)FHI,SIGMA
STOP
” 99 WRITE(6,102) IFLAG,FPHI,SAFA,CAFA,SEET,CBET,S3AM,CGAM, SDET,CDET
18 STOP
b 100 FORMAT(1H ,"X1=",F10.4,"X2=",F10.4,/," FHI=",710.4,
1 “DELTA1=",F10.4,"DELTA2=",F10.4,/,"SIGMA=",2F13.4)

181 FORMAT(1H ,"PHI ANGLE EXCEEDS ",F19.4,"DEGREE",
1 "SIGMA= ",F10.4) _
162 FORMAT (1H ,"IFLAG=",15S,/,"PHI=",F10.4,/,"SAFA,CAFA=",2F10.4,/,
$ "SBET,CEET=",2F10.4
1 ,/,"SGAM,CGAM=",2F10.4,/, "SDET,CDET=",2F10. 4)
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PHI= .3100 ¢r276 ) . o
SAFA, CAFA= .2188 .9758
SBET,CBET= . 1605 .9870 .
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STGP ]
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PHI= . 3B0PDELTAL= -.6272DELTA2= 1.6074
SIGMA= . 0000 2.0000
IFLAG= £ o
‘ PHI= . 3862 (2/.77 2
SAFA, CAFA= . 2245 .9745
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. STOP
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STOP |
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STOP
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DET1=82.#B2/ (A1*B2-B1*A2)

DET2=-(B1#DET1) /B2
DET1=(82.*92-93*A2)/(Al*BZ-Bl*AZ)
DET2=(B3-B1#DET1) /B2
SIGMA=(-XK1*DET1*CGcM*SAFA+XKZGDETZ*CDET*SBET)*CPHI

& +(-XKI*DET1!CCAN*CAFA-XKZ*DETZ*CDET’CBET)*SPHI

ooonon

KONT=KONT+1 ‘
IF (KONT.GT.S0@) GO TO 99 .
IF (ABS (X1+4DET1-XT1).GT.0.1) GO TO S .
i (928 (X<+DET2-XT2).GT.8.1) GO TO S ‘
SIGMA=XT1#SGAM-XT2#SDET

c IF (ABS (SIGMA-SIGM1).LT.8.1) GO TO 50
IF (ABS (SIGMA) .LT.@.1) GO TO S0
SIGM1=SIGMA

40 IF (AES(PHI).GT.1.) GO TO 90
IF((X1+DET1).GE.(X2+DET2))PHI=PHI+0;001

IF((X1+DET1).LT.(XZ#DET2))PHI=FHI-0.@ﬂ1
GO TO S

P1=XK1#*DET1
P2=XK2#DET2
SF1=160.0/P1
SF2=160.0/P2
WRITE (6,183)P1,F2,5F1,SF2
GO TO 99 ;

99 WRITE (6, 101)PHI,SIGMA

STOP
100 FORMAT (1H ,"X1=",F10.4," X2=",6F10.4,/," PHI=",F10.4,

2 * PHI1=",F10.4," PHI2=",F10.4) "
191 FORMAT(1H ,“PHI ANGLE EXCEEDS " F10.4,"DEGREE",
1 "SiGMA= " ,F10.4)
192 FORMAT(1H ,“IFLAG=",15,/,'
¢ “SBET,CBET=",2F12.4 " :
. 1 ./.~ssan.csan-“.2Fxo.4,/,"soer,cosr-".zFxo.4)
123 FORMAT(1H ,//,"Pl1=",F10.4,"P2=",F10.4,/
{ "S.F. 1=",F10.4,"S.F. 2=",F10.4,//)
119 FORMAT (1H , "INFUT X1 AND X2 ==>")
- ipeaee PNB . - 2 e , : ! ‘

CCeNTD) .

WRITE (b, 108) X1,X2,PHI,DET1,DET2,SIGMA,SIGM1,FHI1,PHIZ

S0 WRITE(6,100) XI.XZ,PHI,DETI.OETZ,SIGMA,SIGﬂl,PHI1,PHI2

99 WRITE (6, 102) IFLAG,PHI,SAFA,CAFA,SBET,CBET.QGAM,CGAN,SDET,CDET

1 " DELTA1=",F10.4," DELTA2=",F10.4,/," SIGMA=",2F10.4,

“PHI=*,F10.4,/, "SAFA,CAFA=",2F10.4,/,
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|-
i IFLAG= ]
PHI= L9430
10 SAFA,CAFA= .1870 .9824
. SEET,CBET= .1818 .9833
. SGAM, CGAM= . 9095 .4348
12 SDET,CDET= . 90US .4348 .
STOP
13
14 = _spo@ X2=__216. POOD
at FHI= L0629 DELTAI L3518 DELTA2 L7360
S 1GMA= .0938 914 PHIL= 76 PHI2- . 1046
18
» s1e 14 TI07P= . 8095
18 s.F. 1= _ 9.983@S. F, 2= . 2999
19 2 s s
2 B
1‘ -— - Y R e
SAFA, CAFA= L1682 .9821
a SBET,CBET= . 1807 .9335
- SGAM, CGAM= .9005 .4348
SDET,CDET= . 9006 L4346 .
» . STOP ‘ Sy ca el
b 2
- xim 216,6250 X2= 216. 2008 e L s
_  PHI= 9808 DELTAl= L2959 DELTA2- .7921.
. M. SIGMA= L0962 .1938 PHII- . D164 anz- .1158. |
»
L pi= 12.3748P2= 33,1483 .
30 = 5;5;_2:____§;zaﬁ1 ....... s '
2 B r
- IFLAG= "] -
PHI= .0e00 ,
L SAFA, CAFA= . 1892 .9819 ;
- SBET,CBET= L1796 .9837 ;
SGAM, CGAM= 9066 . 4347
3 SDET,CDET= 9207 .434%
STOP
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o CALCULATION SHEET -
gL cateno. o=/=12_ rev.wo. o
omcmuon___ﬁ_ﬁ...&.-___ DATE _U_élﬁi_cascxso WD oare gf422/3D
PROJECT ML 2L 108 NO. /,(‘/737
suo:cmwhﬁ_%ig:ﬁf—!@m SHEET NO.__ _2!

7o feran e ss (COSEA) . cepput)? B2l ccanpr)
Xi= 216.7500 X2= 216.0006 |
FHI= .0980 DELTAl= « 2399 DELTAZ= . 8483 !
SIGMA= . 09684 . 1961 PHIl= -. 9952 PHI2= 1270

e e » v wN

2 w

10
n

17
14
15

8 B ¢ B g =

'8 ¥ 8 Y ¥R U NS

Pl= 10.0302P2= 35.4896
S.F, 1=  13.1802S.F, 2= 3.7250
IFLAG= 2
PHI= . 0980
SAFA, CAFA= . 1903 .9817
SBET,CBET= .178S . 9839
SGAM, CGAM= . 9006 .4347
SDET,CDET= . 9007 .4344
STOP
Xi= 216.8750 ;2= _216.0008
PHI= .117@ DELTAl= . 1807 DELTA2= .9077
SI1GMA= . 0928 . 1004 PHIl= 0066 PHI2= . 1388

Pi= 7.5518P2=  37.9646
S.F. 1=  17.5059S.F. 2= 3.4822

IFLAG= 2
PHI= .1170
SAFA, CAFA= .1914 .9815
SBET,CBET= - ,1773 . 9842
SGAM, CGAM= 9006 . .4347
SDET,CDET= . 9008 .4342
STOP Y
Xi=_ 217.0000 X2= . 216.2000 )
PHI= .1350 DELTAl= . 1245 DELTA2= . 9641
SIGMA= . 9945 . 1022 PHIl= .0178 PHI2= . 1500
Pi= S.2000P2=  49.3129
 S.F., 1=  25,4231S.F, 2= 3.2793
IFLAG= 0
PHI= . 1350 -
SAFA, CAFA= .1925 .9813 : Y
SBET,CBET= L1762 . 9844 ; e A
SGAM, CGAM= . 9006 .4346 T
= SDET,CDET= . 9009 .4341
&Top o
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) - W
’f(‘ﬂt;; CALC. NO. N o adl 2 _nev.no._ O |
i \
ORIGINATOR 9[‘ A DATE “«éﬂii._c"!c"w — XD oate ‘{bﬂ‘d&— ‘
PROJECT = 2L ~od JO8 NO. 1$27
wnucrm.ﬁﬂ_m‘g_m -S.E vs Bope Tilzvance sueer no. 25
k
' Tokranca” Ardlyss (CBSEA) . ChrPOATY = 32.2. % (ConTv ).
; PHI= .1530 DELTAl= . 0681 DELTA2= 1.9206 ;
’ SIGMA= . 0960 L1036 PHIL= . @290 FHIZ2= L1612
L )
s Pl= 2.8438P2= 42,6656
. S.F. 1=  46.4878S.F. 2= 3. 9985
?
B IFLAG= P
FHI= L1530
. SAFA, CAFA= L1936 ,9811
' SBET,CBET= L1751 .©845
SGAM, CGAM= . 9006 .4346
" SDET,CDET= . 9909 L4340
12 STOP
" X1= 217.2500 X2= 214.0000
1 PHI= .1712 DELTAl= .3116 DELTA2= 1.0773
» S1GMA= L9971 . 1248 PHI1= . 0402 PHI2= .1724
18 3
Pl= .4824P2= 45,0233
" S.F, 1= 274,.0341S.F, 2= 2.9363
18
- IFLAG= 2
» PHI= L1710
. SAFA, CAFA= . 1947 .9809 !
: SBET,CBET= L1740 .9847 ' b
n SGAM, CGAM= . 9006 L4346
SDET,CDET= L9010 .4338
B STOP
“ . .
= Xi= 217.3750 X2=_ 216.0000
PHI=  .1840 DELTAl=  -.0473 DELTA2= 1.1363
» SIGMA= . 9969 L1093 PHIl= .@518 PHI2= . 1849
F i
i
Pls =1,9740P2= 47.4760
0 —_— VTR - A - S SRR S e i - - - = e =
n IFLAG= 2 e
PHI= .1849
= SAFA, CAFA= . 1958 . 9807
SBET,CBET= .1729 . 9849
SGAM, CGAM= . 9007 . 4345
SDET,CDET= .5010 .4337
STOP g - _
e et —————————————————————————————
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CALCULATION SHEET

ORIGINATOR

Fcfu
72T JOBNO. .

-5 Fvs Bope Tolevance SHEET NO.

PRCJECT

L-/-I'3> _ qev.no..
DATE Vw__cuecun__ﬁﬂ_ DATE 4()0,032

o

/A7

PIA

SUBJECT ) T i

-

Tbklorc;__ (COSEA).

X1=  216.9000 X2=_ 216.0000
PHI= ©.0000 DELTAl= . 5435 DELTA2=
SIGMA= 2.0000 0.0000 PHIl=
Pl=  22,7692P2= 22,7692
S.F. 1= 7.8279S.F. 2= 7.0272
IFLAG= e .
PHI= 0.0000
SAFA, CAFA= . 1844 . 9828
SBET,CBET= . 1844 . 9828
SGAM, CGAM= . 9003 .4352
SDET,CDET= . 9003 .4352
STOP
Xi= 216.1250 X2= 216.0000
FHI= .@070 DELTAl= .5221 DELTA2=
—&TSMA=—" ~—B9I3IZ~ - 109 “FHIT="
Pl=  21.8635P2= 23.6719
S.F. 1= 7.3181S.F. 2= b.7591
IFLAG= 2
PHI= . 0079
SAFA,CAFA= . 1848 . 9828
SBET,CBET= . 1849 . 9829
SGAM, CGAM= . 9004 . 4350
SDET,CDET= . 9004 .435¢
& sSTOP
Xi= ' 216.2500 X2= 216.0000
= @ DELTAL= . 4664 DELTA2=
SIGMA= .2961 . 1037 PHIl=
- - Plm  19,5256P2= 26.0168
: S.F. 1= 8.1944S.F, 2= 6. 1522
- IFLAG= o 1
PHI= . 9250 )
SAFA, CAFA= . 1859 . 9826 :
SBET,CBET= . 1829 . 9831
SGAM, CGAM= . 9005 . 4349
SDET,CDET= . 9004 . 4350
= STOP

-. 36461 PHIZ2=

-, 0506 PHIZ=

59/:(/7? r¢sk _

. -

« 5433
0661

«S5651

067 PHIZ2= T 0705

L6210

.0816

R ——
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CALCULATION SHEET

CALC. NO. =

;‘; fFu

-

REV.NO. __© x

DATE __M_ﬂ_cuecxeo _ArD  oare JL29/8> -

ORIGINATOR
PROJECT AL o JoB NO. AY-Vi
SUBJECT _ALiSY e/, agn -9.F ope Toleran SHEET NO 217
Toleranca An@pf; CCRSEA) w7 . CGPOCIT/" lbo K (con T
S P ¢ 3,
CA1E 216.3/50 X2%  216.@0@@ TTTT Tt oo s
PHI= L0430 DEL Al= . 4107 DELTA2= L6769
SIGMA= . 9988 «. 1064 PHIl= _ -. 0394 PHIZ2= .2928
Pl= 17..870FP2= 28.3424 .
S.F. 1= 9?.3094S.F, 2= S.6452
IFLAG= %] .
PHI= . 9430
SAFA, CAFA= .18790 .9824
SBET,CBET= .1818 « 9833
SGAM, CGAM= . 7005 «.4348
SDET,CDET= . 9005 .4348
STOP '
AL®  £16.D000 X2= 216, 0000 | _
FHI= . 0620 DELTAl= .3518 DELTA2= L7360
SIGMA= . 0938 .1014 PHI1= = -.0276 PHI2= . 1946
Pl= 14,.7167P2= 3@.8095
S.F. 1= 10.8720S.F. 2= 5. 1932
IFLAG= 2
PHI= 0620
— SAFA, CAFA= . 1882 . 9821
SBET,CBET= . 1887 . 9833
SGAM, CGAM= . 9005 . 4348 L
_SDET.CDET' « 9006 4346
- STOP - h .
Xi= 216.6250 X2= 216.0000 SR T
PHI= . P800 DELTAl= T . 2959 DELTA2= .7921
SIGMA= «. 0962 . 1038 PHILl= -.0164 PHIZ2= + JAS ~
o Pl= 12.3748P2=" 33.1483 —l
S.F. 1= 12.9295S.F. 2= 4,8268 :
(FLAG= @ 1
- PHI= . 2600 ) e
SAFA, CAFA= . 1892 . 9819 R
SBET,CBET= «. 1796 « 9837 -
- SGAM, CGAM= « 9906 «4347
L SDET,CDET= . 9087 4345
t¥ STOP
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;b/ * (7 f‘zm 7’2,’ 24 0068
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3
5)s 82- 2£,4,$n-2k2a2 S5 $. 82- ;%;%fg;caee@c;w)

2
T2 ;Z:Tégi“ (.é20) (%)= D. -

SM: ;zos/t,a Cos) SmA —36K, 0, lsy s

+ 36 kadz CesS Cos,? 203154*-4"55576
o SFA jé;; (-ks®) (- #3¢3) (36 %187~ 36 P26 )
12.6x1
. aleéz,i( 62101 (- 4310 (36x. 783/~ 2 »-B:7) =
= -00/] 0. Ok _ A
(0,48,) S 1 = (2165 . 4b6a) (.9005) = ',75 o
(it 0,)Sn s (b0 bud) (-FRE) " /;for z]f‘ w
g i ok
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T A e - b 2x 126 %1 TS S e £ -t
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Method: Visual: | X | Direct Measuresen:s: ‘Dosumezt Review:
References:
Title Rev, . Date
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Wolonl. 4 2 23082
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| [ |
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| . ; )
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Measuring and Test Eouipment Usad
Identification of Egquipment Sezial Calibrasie:
Ne. Dzze Due
2 2e v .7, s | S¢o2 i7er2.-23
|
|
| |
| ]
o . 1 l
MRCR Tssued: Yes Ro | 2 , QPR Issued: Yes Fo | X
| INCR QDR Ke. « . [Pate - |3easen for Issue |Eold/Condit.
. . . - - - 1 icisase
e mecie o § cemanm Tag Ros.
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o B 2 e B 0 254 camen- s . /A |
% == e— 1. ]
/ |
s il 4 '? 1
° oy |
: |
' |
Cazments/Other _Infcm:b:.x:'; y

(o s £75

Discribution
( ) QA /Ops Manager

(
(
. Others: (
5

( X7 Mamager Admin. ané Services UnitZZl0Orig.)



| #y€ O o O

NDT REIORT PIR WE- V30'7/6’J'

T

DATE_/:22-83

FUST TYPE: LIQ. PEN. 44 MAG. PART. X uT
)i s = .
TEST PROC. NO. MAM MATERIAL OR EC UII‘MCNT USED
Ked 64 n’w%
WELD CATA :
Pa/ar youwe) :
SYSTEM (% DWG. NO.2. g0 P- /30 ¢ L) WELD MAP NO. A
ENG. SPEC. NO. A'd WELD SPEC. _ﬂ_ CLASS
P74
P.NO. WA " BDACK RING /A4 CONSUMABLE INSERT _ 44
ELECTRODE TYPE ~A F-NO. A/ﬂ lg:'l'la!-s OF INSPECTION TECIHL
Weld _
Joints Welder Symb. W.T. Pipe Mat. Joint Root Inter- Cover Final Within Deyond
No. Slze Type medlate Code Cade
Llrwy kye W L baelia/ . o~
YA I%r/rcraﬁod Coveurred by Edo Wol7aer 2
| R
—— ‘
INDICATION DESCRIPTIONs  S/ipd 7 LamwsTiow wss fowwd ow The oulside edpe () L{7iap Lepys
"INT. EromvaTion of 2l £:¢72 wp Lugs delerarved Mo Var7her {omivoT o5 ik 'c'.'.)'
s =t
2 1 & %
g - 4 ) -
: , ¥, ] -’ o’
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Mev. 1/ sd LED-Y)

LWL

| CALCULATIOR COVER SHEET
"0 TMI-2 w08n0 15737  cacno c-/-9

.

sussect Mi< SHI [Ryy = Mi2s PPE L cNETH TeLERANCE ANdlysie -
i

gl E C

ORIGINATOR M‘ /’/’1/1 _oare _4-25-83

CHECKER <, IﬂUM" oate _A4-29-82 NO OF smeeTs /0

RECORD OF ISSUES

DESCRIPTION av OATE | cuxD | OATE |arerD| oate | ‘Ance ! | oate

o cmED < /;,;A A-25FA ¢i) |2-29-83\/07 |+-2-23

D PRELIMINA#Y CALC. D COMMITTED PRELIMINARY CALC.
[Jsurerseoeo cacc. g FINAL CALC.

- NO COMPUTER PROGRAMS WERE USED IN THIS CALCULATION
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' @ CALCULATION SHEET

cae.no. €=1-8 _rev.no.__ 2

OPIGINATOR Ly IﬂNA//' oate _£-/&-83  cueckeo é’l oate £-719-73
prosecr Tl = 2 osno, _/S737

suaseer L iSilE SHIELD RIGGING =~ WIRE R0PE LErsTY sweetno.__ L
TOLEXANCE ArIA L)/$/5 CASE 6 o ! ;

—— — . ——— — — ] — - e d v we o

-1!i!_}‘

i
——————

J ! AR l | ‘ b R B !
oty LRl NI T, el e SN R D S S RGeS SN SORE e S
2 T | ]

oe,gr:z/g{ TR = W W R R PRI B L) P TR ST S
THE OBJECTIVE ©F THIS CALQULARTION IS TO ofm STRATE

. THAT EVEN _|F RELATIVEL)Y LARGE ROPE LENGTH |
DIFFERENCES ARE ASSUMED A FACTOR OF SAFETYy oF AT _
LEAST 5 /S MANTAINED FOR EACH oF THE %"
DIAIETER WIRE ROPES, THE WIRE RIPES FORM A -
PAIR OF TWo=- LEG BPIDLES. USED To LIFT THE _ . .
b PO KEACLTOR ANDO FRESSURIZER M/SSILE SHIELDS, TH/S . .
-  QBJECTIVE WILL BE DEMONSTRATED USING BAS/C _
Lo g GEOMETRY To ANALYZE THE ROTAI/ION OF THE MISSHE _ .
B syiELD IF RIPES oF DIFFERE’T LENGTHS ARE USEOD . _ .
o ] Y0 LIFT THE SHIELD (SEE PLAN SH7, #3 ) et Nyl

WO -

® o

JS‘U»/P r/oNS [

e S ASSOME rxmr rﬁsms ARE TWO D/FFEREA/T ﬁaﬂs R W
.. LENGTHS (TWO SHLT ; TWO. LoAG ROPES).. . o i
. Z, /l.s's./ms BOTH SHoRT KoPES AA’E OA/ THE SAME
.. _SIDE_ OF THE = HMISSILE SH/Ew(se: FLAxN V/Eu/au SH. 23
—— . POR __FOPE OR/IEN TATJoN) .

o — o — e — - —— —— e —— - ——

. — e —— o ————— . ———— . ——

- — — ——— — —— ——— ———— - — — — " ———— ——— ——. — — - — ——— e

-~ WIRE R0PE. I15_ G X 8T .CLASS IWRC , /MPFOVED PLoW
e STEEL , WITH . R MINIMUM BFEFKING . .:r(zm,r -_QF_,_..

_-_._aé./__-ro/vs (Pu DN& 2- CoP-/soz A’svz | IT|
L l

NS Tﬁe .aencro,e H/ssn.z smew WEIGHS .4(_7'0;/\/5:.___

! |

Y MIsS/Lé SHIELD IS _A Rus/o_ 5097/_- bt e
v b A £ ! P I | : >

. — . — -

8 8 ¢ 8 8 @ 88338 8 2 8 N 2B

—— L —— 4 — T om - e s ——— ———— —— . — "
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&‘e : CALCULATION COVER SHEET
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prosecr 2 /M -2 w08eno [S737  caic.no £-/-g
sussecT _AMussilE @ SHIELD Ri&GaipG = WIRE CoPE LLNGTH. ToLERANCE

A//A/-’y;zs cAase 8 .

’ i 2
omaivaron S AL THIA T4 N1 oare _ 4-18 -83
RECORD OF ISSUES
NO. DESCRIPTION 8Y OATE | cxD | oaTE |arero| oate | Ance | | oaTe
O |Tscueo FeR yse el 4_-15%7494 44223/ |22
D PRELIMINARY CALC. [[] commitreo pReLiminaRY caLc.
[j SUPERSEDED CALC. FINAL CALC.

COMPUTER USAGE .\ No BECHTEL ok NN - BECHTE(L €oMPUTER
PROGRAMS UVSEB,

b L ey, sui i leD-1)
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f‘cg CALCULATION SHEET

caeno. _€=1-8 nmev.no.___O

ORIGINATOR Co?/’/’A/j oare 4=/8-83  cuecxeo _ L oare _4-/92-83
snosecr _T/1] = 2 JOB NO. / / $737
SUBJECT SHEET NO 1A _ .
| D 0T T O T A% SN Sl e S -
Asamﬂrxolls ( ca,vrmusl i g _:_.__-f.-..__f RS T:_
% THE. cAL coLATIONS FoR CASE B USE. A-_-_._-_'__,‘_;_,
2- OmlENTIorIAL  ANALy 1S, A 3-DirmENSIONAL
Aualysis WAS FIRST ConNs/DELED, HoWEVER , THE ___
- DIEFERENCE N THE RESULTING ROPE rstxcws wAS
_FouND To BE NSIGNIEICAN T SincE THE ODIFFECENCE
- IN ROPE LENGTHS WERE SHOWN T0 BE YERY LAKGE
BEFORE. A S\F, ©F &5 WAS EXCEEVER , THE .
4 Z - DIrENSIONAL AnAL ysts /5 < UNSILE K’ED SUFF)CIE /J T
P— e - e o e et = e e e — s eSE - A - - _._______‘L__-_
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 CRANE LOAL <cELL ANP M|s$)eEB SHIELD RIGGING . . .
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: é) BURNS ANO RLE ow4 o, 4/56 RSACTIR  BLG.
5 PRIMARY —§ SECONLARY SHIELOS — FLAN AT El 376 -+’
TR S AT R T % R S I . St S
2. | BEcHTEL cnacumrmr\/s - S AL b L
Q) MiSsiLE SHIELD RIGGING = WIRE ROPE o& er o B TR

TCLERANCE Af/ﬁz)/:/.s' CAsE & p ChL, No. &= /-9) PEV.O

:; b) MissiLe sHiEen RIGamG - SAEETY FhcTors ¥
ROPE  ToLERANCE , CASEA , cal. Hov ¢-/-13 ,A’ V.o
c) CoMPUTER PROGRAM DEVELOPED FoR MISSICE
. SHIELL RI&GING ANALySIS = SAFETY FACTIR N AEEREEN
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GPU Nuclear
gl N ' 100 Interpace Parkway
Gi i'ﬁ uc “r Parsippany. New Jersey Q7954
- 201 263-6500 i
TELEX 136-482 3
Writer's Direct Dial Number

(201)-263-6290 |

June 9, 1983
4410-83-L-0116

|
1
TMI Program Office
Attn: Dr. B. J. Snvder

Program Director

U. 5. Nuclear Regulatory Commission
Washington, D. C. 20555

Three Mile Island Nuclear Station, Unit 2 (TMI-2)
Operating License No. DPR-73
Docket No. 50-320
Allegation Investigation

On March 4, 1983, the Company initiated an investigation into various
allegations expressed by Mr. Larry P. King, Jr., the Site Operations
Director at T™I-2. The investigation was conducted for the Company by
Mr. William #W. Lowe of Pickard, Lowe & Garrick, Inc. and Dr. Roger W.
Griebe, then with Energy Inc., and curréntly with Aisling Inc.

I am forwarding the report of their investigation and the Company
response to that report.

Attachment 1 is the letter to Mr. Lowe which defines their
charter for the investigation. Dr. Griebe received a
similar letter.

Attachment 2 is their report to me dated April 25, 1983.

Attachment 3 is the Company's response dated June 8, 1983,
to that report.

The report states:

"To start with, as far as we can determine. there are no
allegations that actual physical operations have been unsafe.
Nor have we found evideice that they have been. Rather, the
issues are whether technical analyses, procedures and

practices are adequate to keep them safe, particularly in

Dear Sir:
respect to use of the polar crane.” —~

GPU Nuciear is a par! of the General Public Ulilities System



GPU NUCLEAR
TMI Program Office June 9, 1983
Program Director Page 2

As indicated in the June 8 letter (top of page 5), the Company will

be providing some additicnal information in response to recommendations
contained within the report. That supplementary information will be
forwarded to you when it becomes available.

President

Mr. L. H. Barrett
Deputy Program Director -
TMI Program Office
w/enclosures

Mr. B. K. Kanga, wo/enclosures

Attachments

1

R. C. Arnold letter, March 4, 1983,
to William Lowe, Pickard, Lowe & Garrick,

w/att, R. C. Arnold letter, March 4, 1983,
to Mr. L. P. King

William W. Lowe letter, April 25, 1983,
w/att report of William W. Lowe &
Dr. Roger W. Griebe, same date

R. C. Arnold letter, June 8, 1983 to

William W. Lowe and Dr. Roger W. Griebe,
w/enclosures



