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I. INTRODUCTION

PURPOSE

This report describes the evaluation of the results of a
major overinspection [i.e., an inspection made by Midland
Project Quality Assurance Department (MPQAD) of a previous
inspection by Bechtel Quality Control (QC) of the instal-
lation of Class IE cable at the Midland site]. It also
describes actions to date, and actions yet to be taken, to
address the generic implications of any undetected misin-
stallations in the remainder of the Class lE cables not
overinspected.

BACKGROUND

NRC Reg on III Inspectors R. Gardner and R. Love partici-
pated in a special team inspection at the Midland site

May 18 through 22, 1981. One result of this inspection was
an NRC question on the adequacy of the qualification of
certain QC electrical inspectors and the process by which
they were certified. The NRC considered the acceptability
of the inspections performed by these inspectors to be
indeterminate and requested that MPQAD perform an audit of
QC to determine the adequacy of this training, qualifica~-
tions, and examinations prior to their certifications. This
matter was left as an unresolved item (NRC Item Number 50-
329/81-12-08; 50-330/81-12-09).

MPQAD performed the requested audit in June 1981. The NRC
concluded that the MPQAD audit results were partially "in-
conclusive®™ and requested that MPQAD perform another audit.
In addition, the NRC regquested that MPQAD perform over=-
inspections of selected installations.

MPQAD performed the second audit in November 1981. Bechtel
QC began to include on-the-job training as part of the
personnel certification records. Subseguently, NRC Inspec-
tion Report 50-329/82-06; 50-330/82-06 closed the unresolved
item by concluding that the training, qualifications, and
examinations for certification meet applicable requirements,

OVERINSPECTION RESULTS

MPQAD also performed the requested overinspections., Attach-
ment 1 summarizes the results of the overinspections of
1,084 cable installations. Misinstallations identified
during that overinspection were documented on nonconformance
reports (NCRs), which are given as Attachment 2.
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NONCONFORMANCE REPORT DLIsrUSITIONS

The NCRs identified 55 cables as misinstalled in part. The
55 cables were evaluated by Bechtel project engineering

based on the specifics of each case and the appropriate
design criteria. Each case was determined to have no impact
on safety. Fifty-two cables were dispositioned “use as is,"
and the remaining three cables were dispositioned "rework.®
Subsequent review and verification of the disposition actions
will be made by MPQAD prior to closure of the NCRs.
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II. CASES NOT OF GENERIC CONCERN = NO FURTHER

ACTION NEEDED

Section I described how the 55 specific cases of cable
misinstallation were dispositioned. Each type of misinstal-
lation had to be dispositioned generically, as well. 1In
other words, not only must the 55 specific cases be dispo-
sitioned, but each type of case also must be dispositioned
with the assumption that the misinstallation could occur
anywhere in the plant and remain undetected.

This section identifies the types of cases which are generi-
cally dispositioned to be of no concern, therefore warrant-
ing no further action. For each case of this type, the
rationale is provided as to why it is not of generic concern.

Attachment 3 includes a table, definition of terminology and
a list of each of the 55 specific cases. This table also
identifies each case as belonging to one of two categories =
"No Further Action Needed" or "Further Action Needed."

Cases described in this section of the report all fall into
the "No Further Action Needed" category.

The cases not of potential generic concern are as follows:

Five cables were found to enter or leave tray in loca-
tions other than as specified in Drawing 7220-E-37.
These cable installations did not use all designed tray
vias (raceway sections) but also did not use any addi-
tional trays. These were evaluated as no potential
generic concern because the absence of a cable in a
tray via would make the thermal analysis more conserva-
tive. These cases are identified in the table of
Attachment 3 under the subheading "Covered by Analysis.”

2. Five cables were misinstalled in that installation to
turn from one raceway section into another, resulting
in a small length of the cable protruding into the
adjacent raceway section., These were determined to
constitute no potential generic concern because project
engineering's method for determining which trays are to
be wrapped will include the requirement for wrapping a
portion of the adjacent trays. These cables are listed
in the table of Attachment 3 under the subheading
"Wrapping Criteria."

3. Eight cables involved airlining (limited routing of
cable without using raceway) at the motor control
center (MCC). Although these cables did not conform to
the detailed routing in 7220-E-37, they did conform to
the design criteria in 7220-E-42, Sheet 5, which gives
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4.

notes and defines the proper use of 7220-E-37. Because
7220-E-42 takes precedence over 7220-E-37, these cases
were determined to constitute no potential generic
concern. These cases are listed in the table of Attach-
ment 3 under the subheading "Airlining at MCCs."

Four cables were determined to constitute no potential
generic concern because, although the cable was pulled,
additional construction processes and inspections
already planned at the time of the overinspection would
have identified these conditions. These cases are
listed in the table of Attachment 3 under the subhead-
ing "Construction Incomplete.”

Two of these {our cases were related to cables
which had been neither final trained in accordance
with Procedure FPE-4.000 nor inspected in accor-
dance with PQ." E-3,.0.

Two cases involved cables that could not be termi-
nated. One cable entered the wrong compartment of
a control panel and the other was pulled to the
incorrect penetration.

In each of the four cases above, the subsequent construc-
tion activities could not have been accomplished and
construction would have corrected the conditions.

Sixteen cables had nonconformances directly related to
extensive successive rework. This was determined to be

a unique case and not repecatable, and thus not a poten=-
tial generic concern. For more details on this case,
refer to Sketch 25 of Attachment 3. A second unique

case involves a cable being tied to the bottom rung of

a riser. We are unaware of this situation ever occurring
elsewhere in the plant. These cases are listed in the
table of Attachment 3 under the subheading "Unique

Case."

None of the misinstalled cables were evaluated to be a
source of potential generic concern relative to 10CFR,
Appendix R (fire protection) because of the wrapping
design of the trays. Whenever any two Class lE trays
(of different channels) are within 20 feet of each
other, one tray will be wrapped. Therefore, a misin-
stalled cable would be located in another lE tray of
the same channel already evaluated for fire protection
and it would be wrapped, if required. A subheading is
given for this condition in the table of Attachment 3,
but none of the specific 55 cases exhibited this condi-
tion.
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7. Channel separation, in accordance with Regulatory
Guide 1.75, was determined not to be a potential generic
concern because the design is based on cable tray
spacing. When trays from different channels are deter-
mined to be less than the required distance apart, one
tray will be wrapped to provide an adequate barrier.
Therefore, a misinstalled cable located in another tray
of the same channel will be adequately separated (or
protected) from trays of other channels. A subheading
is given for this condition in the table of Attach-
ment 3, but none of the specific 55 cases exhibited
this condition.

It should be noted that, of the 1,084 cables subject to
overinspection, no cases of channel mixing due to
misinstalled cables were detected. This is because 1lE
cables are color-coded, which makes this type of error
apparent and it would thus be detected and corrected

by construction or QC.

The remaining 17 of the 55 cables represented a potential

generic concern for which further acticns are required as
described in Section III of this report.
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III. CASES OF POTENTIAL GENERIC

CONCERN - FURTHER ACTION NEEDED

Section III identifies the types of cases that are evaluated
to be of potential generic concern, and therefore warranting
further action. This section is written in two parts - the
first part dealing with potential voltage violations and the
second part dealing with potential adverse thermal effects.

1. Six cables were installed into incorrect trays at
transition points, If repeated elsewhere, this could
result in a voltage violation, mixing power and instru-
ment cable. Thus, this is of potential generic concern
for which further action is required to remove the
concern.

QC will add to the area walkdown inspection procedure
(PQCI 7220-E-3.0), a requirement to inspect all cable
transitions from raceways to ensure that no voltage
violations occur. Therefore, this type of misinstallation
will be corrected or subject to Project Engineering
evaluation on a case-by-case basis., These cases are
identified in the table of Attachment 3 under the
subhcading "QC Area Walkdown."

s The remaining 11 cables also represented a potential
generic concern of derating of cables due to thermal
effects for which further actions are required to
remove the concern. The conditions represented by
these cables might result in nonconservative thermal
analysis for trays that are subject to wrapping (for
fire protection according to 10CFR, Appendix R, or
channel separation according to Regulatory Guide 1.75)
or have tray fill greater than 3C% by volume (FSAR
Table 8.3-44). Thirty percent tray fill is considered
to be a conservative level for initiating analysis and
is the most widely accepted value in the industry.

According to FSAR Appendix 9A, a 20-foot horizontal separa-
tion is required between redundant safe shutdown cables.
According to Regulatory Guide 1.75, a 3-foot horizontal and
a 5-foot vertical separation are also required. Raceway
(cable tray) is wrapped when the configuration does not meet
these separation requirements.
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In reviewing raceway drawings, a subject raceway is picked
and reviewed in every direction to determine if another
Class 1lE raceway of a different channel does not meet the
separation requirements. The process is repeated throughout
the length of the raceway. When two sections of raceway are
found to be less than the required distance apart, both
raceways will be analyzed for thermal effects, and the tray
with the lower energy level (wattage per square foot) will
be identified for wrapping (in Drawing Series E-2500 and E-
2600).

The thermal analysis is based on the cables designed to be
in a given tray (in accordance with Raceway Schedule 7220-E-
36). To acquire an additional level of confidence that
wrapped trays or overfilled raceways will not be degraded,
the number of power cables that have the potential for being
misinstalled in a pull will be determined. This information
will be used to identify cable tray sections which may be
analyzed considering the potential for misinstallation.

This added step will identify tray sections that require
verification because of potential thermal derating of the
cables. Therefore, when a tray is to be wrapped, it must be
verified that the cables designed to be in that tray are
present. This verification will be accomplished by inspec-
ting identified tray sections to confirm that the population
of cables in each specific tray section is the same quantity
and size as established by Drawing 7220~E-36.

When a raceway is determined by verification to have a
population different from that specified in Drawing 7220-E-
36, additional inspections will be performed to identify the
specifics of the population variance. The specifics will be
referred to project engineering for evaluation and disposi-
tion.

These 11 cases are listed in the table of Attachment 3 under
the subheading "Thermal Analysis."
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IV. ACTION PLANS

The following is a list of the specific actions which are to be taken,
with the organization primarily responsible for the action and the
action completion date given parenthetically:

l. Revise PQCI E-3.0 t¢ add a QC area walkdown inspection to verify
that no ceble transitions result in voltage violations (QC,
complete).

2. Submit the revised PQCI E-3.0 to MPQAD for review and approval
and through MPQAD to NRC for review (QC, complete/MPQAD, June 1k,
1982).

3. Establish the method of thermal analysis by which to identify
the cable trays to be inspected by QC (Project Engineering,
€/11/82).

L. PFerform the thermal analysis tc identify the cable trays to be
inspected by QC (Project Engineering, 7/1/82 through 12/31/82).

5. Issue the drawing (or revisions) which identifies cable trays
to be inspected by QC (Project Engineering, 12/31/82).

6. Prepare the PQCI for the inspections to be made per drawing in
Item 5 and for trays tc be wrapped per E-2500 and E-2600 (QC,
2 weeks after the completion of item 5).

7. Submit the PQCI to MPQAD for approval and through MPQAD to NRC
for review (QC, 1 day later/MPQAD, 2 weeks later).

8. Issue the PQCI for implementation (QC, 2 days after MPQAD
approval).

9. Schedule and conduct training to the PQCI per Paragraph 8.5 of
PSP G=-6.1. Notify MPQAD prior to the training so they may attend.
(QC, 2 days after MPQAD date in item 7).

10. After training has been documented as required by Paragraph 8.5 of
PSP G-8.1, notify MPQAD, whe, in turn, will notify the NRC. (QC,
2 days after the completicn of training/MPQAD, 1 week therrafter).

11. Perform the inspections per the PQCI in Item 6 above (QC, per
construction schedule).

12. Issue the MPQAD plan for the cverinspection of the inspections

being performed by QC (MPQAD, 2 weeks after MPQAD approval of the
PQCI per item 7).
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Perform the overinspections (MPQAD, per const
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V. CONCLUSIONS

Based on the foregoing, the following conclusions are drawn.

1.

The misinstallations detected by the overinspection are
minor departures from design criteria, usually one
incorrect via on a cable routing. None of the specific
55 misinstalled cables had any adverse impact on
safety.

The generic implications of the misinstalled cables
were evaluated. Either there was no generic concern
for the majority of cases or the generic concern is
being resolved by the additional actions, and thus has
no adverse impact on safety.



Vi. MEETING MINUTES

A meeting was held on May 14, 1982, in Glen Ellyn, Tllinois,
between Consumers Power Company, Bechtel, and the NRC, to
discuss this report on cable installation. Meeting attendees
are listed in Attachment 4.

The results of the meeting were that the NRC, in general,
favored our approach. However, certain additional conditions
must be met for the approach to be officially accepted. The
conditions were as follows.

1. That, in addition to the 43% of inspections made pre-
viously, the remaining 57% of the cable installations
originally inspected by Bechtel QC Engineer #1, be
reinspected. (Subsequent to the meeting, on May 17,
1982, B.W. Marguglio advised C. Norelius that this
reinspection would be made.)

2. That the NRC review PQCI E-~3.0, which will be revised
to reflect the inspection of all cable transitions from
raceways to ensure that no voltage violations occur

3. That the NRC review the approach to be used for the
thermal analysis to identify raceways, by type, that
will be subject to QC inspection for cable count

4. That the FSAR be revised to be consistent with other
construction activities

S. That the NRC review the PQCI for inspection of the
cabhles in selected raceways

6. That the Nuclear Reactor Requlation (NRR) review this
entire matter

7. That Consumers Power Company p: bvide the specific

schedule for each action given in the action plan of
Section 1V
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Attachment 1 to
Report on Cable Installc

1 8 L Jd'N

‘ TABLE 2 - CASBLE TERMINATICON CHARACTERISTICS

Numbaer of Each Type
™re of Characueristic of Charactaristic

#
cable scheme nunber identificazion 1
Cable type identification i

Cable code identificatieon

Cable reel sumber i
Cable minimum band radius i
Cable permanent identificaticn tag 1

Lug integrity 1 .
Termination integrity 1
Crimp integrity 1
. “ect tarmination per wiring di'nr- 1
Shield and drain wires 1
Insulation 2
TOTAL . ' 12




Report on Cable Installatic.

*3BLE | - CHARACTSRISTICS ASSCCIATED WITHM CABLZ PULL

s Number of Each Type
Tyze of Charscteristic | ¢ of Characsterist.c .

Cable jacket coler band 1
Cable jacket coler stripe i
Cable identificaticn tagging at each end 2
Cable reel number i
Minimum cable bend radius'®’ ‘e
cable vias'®’ 15'®)
cable ties'®) 1“) :
Cable tray damage 1
Cable damage -

5. - o ]
e :
- ?
(a)

There are multiple points at which the cables are hent or at which
the cables are uod‘but. in the interest of conservaticon, these are
each counted as one charactaristic.

(b)ror each cable pull, it is estimated that there i35 an average

of 15 vias. This is consicdered to De a conservative estimats,
although it was not arrived at by an actual count of ths vias J3r cach
of the jcbs overinspectad.




Attachment 1 to
Report on Cable Imnstallation

’ Disposition

A.

ViI.

of the 157 individual noncenforming characteristic.. 145 were dis~
pesitioned by Bechtal Project Engineering to be "used as is."

™he basis for this disposition for the cable routing nonconforme
ances i3 that they have no impact on separatiom, segregaticn,
physical loading and thermal loading and, therefore, no impact,
wihgLsoever, on plant safety. The disposition of these cable
routing aonconformances also calls for the drawings to be changed
to raflect the "as built® conditionms.

m™velve chars-teristics were dispositioned to be *revorked.* Ten
of these ware for cable pulls invelving ten different cables.

The other two wers for cabls terminations. In each of these casas,
Bechtwl Project Ingineering stated that there wvas no public safety
impact, ie, that these nonconformances could not have caused an
accident or impyeded the ability to amelicrate the consequences of
an ac=idert. As a matter of fact, in the opinion of Bechtel Pro-
ject Enginvering, it was doubtful that any of these nonconformances
woul’ have .7oeired the functionability of the circuits involved.
Attachment A provides the specifics of the Bechtel Project Engin-
euring dispositic: and the jurisdiction for that disposition.

Conclusioas

on the bavis of the above information, the undersigned believe that

the Bechtel certification process for the nine Bechtel Quality Cone

trol Engineears wvas adequate. In the interest of further improvement,
on-the-job training is now being documented and MPQAD, on a sampling
basis, i overviewing the Bechtel Quality Contrcl Engineer certifica-
tion prezess. However, in each case for whica the ANSI N45.2.6-1573
sducation ard sxperience criteria are not met, MPQAD is now overview-

ing the Bo:htel certificatioms.
3/2¢ J52
MJ Schccrfu' %{ion Head ‘Date

Elegtrical/ L} P JAD

A Yo 3/2 /6

Jones,sroup Supervisor
Electrical/I&l, MPOAD
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(1298

il C. Therefore, a total of 26,016 cable pull characteristics ware over- ‘
inspected (24 x 1,084).

D. There wers 91 nonconforming via characteristics and 66 nonconform-
ing recordings of cable reel numbers, for a total of 157 nonconform-
ing characteristics. Therefore, 0.50 percent (157 + 26,015) of the
cable pull characteristics were nonconforming.

Ge  eiliw WEI® oo wessouted individual cacies in 1 or more vias, resu.i-
ing in 5.07 percent (55 + 1,084) of the cables baing misrouted at
1l or more peoints.

{II. Cable Terminations

A. PFor each cable termination, 12 characteristics ware overinspected;
as enunerated  IN-Table 2 (attached).

B. MPQAD cverinspected 282 cable terminations.

R - —

S M;T;t.oul of 3,384 characteristics (12 x 282) ware over-

inepected. - . ’

D. There ware 7 nonconforming characteristics, or 0.06 percent (2 « 3,384).

)

£. Each of the termination nonconformances was on a different cable.
Therefore, 0.7]1 percent (2 ¢ 282) of the tarminations vas noncon-
forming with regard to 1 characteristic.

IV. Cable Tray Supports

For each of the 2 cable tray support overinspections, there are 8 inspec-
tion characteristics, resulting in the overinspection of 1f characteristics.
There were no nonconformances. ]

V. Totals

For all jobs overinspected, there were 159 individual noncoatox"-inq char-
acteristics, from a total of 29,416 i{ndividual characteristics. There-
_fore, 0.54 percent (159 + 29,416) of the characteristics were noncon-

forming.
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REQUESTED BY NRC

‘ RESULTS OF THE SPECIAL ELECTRICAL CVERINSPECTION

.. Introduction

A. NRC requested that MPQAD parform special cvor‘mupoe':ien- of the inspec-
tions made by 4 Bechtel Electrical Quality Control ineers whose cer-
tifications wers questioned by NRC bucause of the = t of training
which was documented in thair certification files. )

B. NRC requested also that MPQAD perform special ovcri‘nmctioa. of the
inspections made by any other Bechtel Electrical Quality Control
Engineers whose original iaspections were impacted b any then exist-
ing Nonconformance Reports originated by MPQAD. ‘l‘hh resulted in the
identification of 5 additional Bechtel Electrical Qdality Control
Engineers whcse inspections were to be subject to MPQAD special
overinspection.

€. In a telephone conversation with Mr William Little j the NRC, it wvas

‘ agreed that 250 of these overinspections could be accomplished by
Bechtel Electrical Quality Control Engineers, other ‘a- the 9 Engin- , )
eers whoss work was subject to this special overinspection. :)

D. MPQAD performed overinspections of 1,118 original m.ﬁoctioa. for cable
pulls, cable terminations and cable tray supports. Each of these orig-
inal inspections was documented on a Bechtel Quality Control Inspection

Repert (QCIR).

E. Bechtel Quality Control overinspected 250 cable pulls wvhich were orig-
inally inspected by one Engineer. Each of these original inspections
also was documented on a QCIR.

P. Therefore, 1,368 oriq.ind. inspections werse overinspected by either
MPQAD or Bechtel Quality Control.

II. Cable Pulls
A. For each cable pull, 24 characteristics were c:nrincpoctod by either
MPQAD or Bechtel Quality Control. These characteristics are enumer-
. ; ated in Table 1 (attached).
B. MPQAD overinspected 834 cable pulls and Bechtel Quality Control over-
inspected 250 cable pulls, for &« total of 1,084.
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Enclosed is the revised report on the results of the Special Elec-
trical Overinspecticn requested by the NRC to support their testi-
mony as to the adequacy of the certification/qualification process

of Bechtel Electrical Quality Control Inspectors.

This report vas revised to reflect that a total of 55 cables were
misrouted, in lieu of 61, which was originally reported on the now
superseded report dated February 25, 1982.

Distribution:

WRBird, Pli-418A

JwWCock, P26-336B

RCock, NRC Inspector on Site
PCorcoran, Bechtal-Midland
ML.Curland, Midland '
LHCurtis, Bechtel-Ann Arbor
LEDavis, Bechtel-Midland
MADietrich, Bechtel-Midland
BWMarguglio, Midland
DEMiller, Midland

JARutgers, Bechtel-Ann Arbor
ESmith, Bechtel-Midland
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. “Wrr-o SUS: Trend: B3, (B-5) Priority: S .I: S-1270m= 1 » 2
FAOJECT R 7. RECORrORCOG AT i 8. EECOEFORCNG MET R . unml_9_2_013
Hdland 1 and 2 GAB 4511 H Electrical Cables il 72 V.- B V5 Vi +4
ZRIAL BUNMER: A3, ORS, COMGITING KCi M. ARRA/LOC, OF K Lommoroav
Bechtel Oonstruction/ Lower Cable ~—
N/A Sechtel Quality Gonmlmm _16.0 A
AS 157 MOECOPORNING CONDITION VERSUS AS MRUDALD” CORDITION WINN MEFS: S. DIETAINUTION -
ACTION COFY:

schtel Electrical Circuit Schedule Drawing E-37, Revision 52, Run LHCur:is
)7 gives the first five vias for routing cable scheme OAB 4511 H as: LEDavis
YW024, AFBO7, AFBO08, AFS09 and AFAO0S. Bechtel PQCI 7220/E-4.0 gives

ientical routing requirements. _—_

pr e
ntrary to the above requirements, actual cable routing of this WRBird JLood
ible for the first seven vias is AWWO24, APCO6, AFCO7, AFCOS, JWCook DANott
*C09, AFAlLO, AFA0S

MADietrich ALAB-2
BWMarqudlio MJSchaeffer
REMc Cue A0Poii+n BHPeck

A RCOMIDATION OF AT o Momu" MLCurland
'chtel Enginsering evaluate routing of cable OAB 4511 H. Take JARut .
‘propriate action to make E-37 and routing of cable agree. (LHCurtis) DATaggart

o by g

/PROSICT DNG. IEFCEITIL' SAINED Em-_g RiWells
‘d- -E EINER, LCATION & TIFE OF WED TS APFLIED: f

3 PHOCIES A EEQUIRED: —m-Da-.mmu-

XE3 X APFECT G-LI3T IO uﬁ-ﬂ 7. 3 R MNATALE FER %0.53(e)s -ﬁ -E
3 % MroEDME MR MaET T !-! I-m S I MzsTDe @ marmme: N/A

— e ———
. I XS, WE F NIC FTICIAL 0 VDN KEIORTED:

Surtis response dated 2/23/82 attached.

POSCT 815, AVIR. 0L3P.; |47, PO SI0, AVTA, DINP.:

. -t -

» P'ack 28 N/A ; N/A See Block 28
 SI0, ANTR, DO, DIXP.: (3. 1IN, OF TEST GROUP ACKEOM. 2. ™2 S oD - LI, ST, 33, A AUTH, 810, 0 DOFLDMENT DISF.:
= 28 COMDITION: AI3. AUTH. DIZP.;

N/A N/A

e e e et et e ettt e e
EDMOD OF PART CA WERIFICATION:

‘ified DCN-884 and latest Revision of Drawing E-37 reflect the as pulled vias of Cable
i4S11H,
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Tor 3. V. Marguglio

;.
- Cnsumers Prom: .. H. Curtis
W gus:l bata wend: 8.3, (B-8)  Priority: § AI: $=1270ma 1 v 7 @
T wl: 7. SMECONITENDG MAT %01 . EECHFORCNG MRT M e e B L
land 1 and 2 CAR 4511 H Electrical Cables L amam
o XOGEA: we WMo CIGTis . M. AMA/LC, O K B i
Bechtesl Construction/ Lower Cable ~ T
N/A Sechtel ality Control| Screading Room 16.0
15 SCCOIURNDEG COEDITION VERSUS AS MDRTALY CoAOLIION YISN KFS. S. AISTRDWTION
ATION 0T
tal Electrical Circuit Schecdule Crawing £-.17, Revieion %2, Run o o e
gives the first five vias for rocuting cable scheme QAB 4511 H as: :m;;;;'
24, AFB07, AF208, Ars09 and AFA0S. Bechtal PQCI 7220/E-4.0 gives ESmith
tical routing requirsments.
J00 CT

Tary to the above requirements, actual cable routing of this

wWood
e for the first seven vias is AWWO24, AFCO6, AFCO7, AFCUS, er: JL o
§, AFALO, AFAOS JWCoo AN

MADietrich ALAB=2
BwMarguglio
REMcCu®/CFollin
SRCEE TR OBMiller

tel Engineering evaluate routing of cable CAB 4511 H. Take -

opriata action to sake E-317 and routing of cable agree. (LHCurtis) DA..‘:Q;‘::
’ oMTurnoull

= num“@m-ﬂg RAWells ‘

D 7 il EMEER, LCATION 4 TR OF WOLD TAGE APRLIED:

s =(3) : d
EW

{

% AT e oo m@-ﬁ 7. 3 % moamEE M %.95(e) mg m
T T TR L 1 S— YT LT

. o .-.41,']
\
Ed

N/A
T 73, IO WL GAULES W ™. SIPDAVISGE' 3 S1GWTGE/ GATE:
7 2/24/82
L J/ 2| » ovasy o cooune un ™ 9. K, Y, 4/3/!4—

| CA SIIFOSITION, SETIICATION & ALITION JATE:

s is Project Engineeing's complete response. The actual 'as m:l.t"mting for cable
3L,511H has been evalw ted and is acceptable as is, DICY¥ mumber 884 to E-37 has been issued

/12/82) to reflect th 'ss built' route. | ACTION PRINT
D u ? cc INFO PRINTS
: D. Borlasa . Ccroormn MPOA ROUTING | OMrT | |
?.: Holler  G.. VO’M : S — PRINT TO FILE o
Curtis ma —_ — RIG TO FILE

e e 1 e o e et
S/ FROJIET SIS, AR, 3330, ’io PO 315, W, 2150

..{:._‘én- é f;%,, N/A N/A | i / / 4"“

UooaST. SI0. TR, DO@. 2159, [N SI0. OF TEST SOUP ACKNOM. 32. 1O2 WJCA MO - NI, RPE. 3. & WAL M. ® DULDeT
COINMITION $13. AR, 21X, e
N/A N/A

| e e e et O e e e
L0 OF Mal CA TATIATSN -



. Attachment 2 to Report on Cable Installation

'_-'.T 7 5 PRO SCTE. INGINEEAING AMD COMETR.C -
» "’--"’" MANFONSOPMANCE REPORT i T )

i PROCESS CORRECTIVE ACTION ma 2 @ 2
LT e
WIT OF WOT CAMSE(S )

——— T —

Bechtsl Construction m"noc' ?oiiév correct routing for cable scheme CAB 4511 H.
‘QC Engineer did not-ver:tfy correct routing of the cable.

VAL ACOT CAUSE(S), I JTTIINT FEOK ANOVE (D A COUMLITED BY GRO, ASFGMATELE FOR FROCINS CA )

:é“-m comrmczzom X P Kt m@

ke
AZCOMEIDATION FOI FROCIIE G

* ) - Determine if there-wvere other cables in this pull which may not be routad o:bu-
than as :p.euiod by E-37. Inform MPQAD of results. (LEDavis) :

(2) Review PQCT E-4 .U, “Installation of Electrical Cables” with cable pu.lling
QCEs, emphasis to be placed cn Activity 2.5. Inform MPQAD when action is
completa. (ESmith)

OCTSS GA © BB TALDY I GRG(S) CEECIED I MLICK ML 4 DATY OF COMPLETIONY

—— - -~ — — ——————

e e - o
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Attachment 2 to Revort on Cable Instaliar on, |

8 7220 MIDLAND PROJECT ~ ~ N® ' 20275
. PLEASE RECEIPT ANO RETUS.
BECHTEL POWER CORP. BLUE COPY IMMEDIATELY
e TRANSMITTAL FORM .. ®
* ACTION SUBJECT covE
ASTISM FOR YENDOPS ACTION FOR OTHERS T MCHTIL DRaweGs B
O venoon onawwees v
1.0 asvnoven . wea. wav PRoCIED 6.0] ron asenovas 0 waromas seguesmon s
st 0 wwconcanons s
2. D SusmiT FiNAL DWE. M. MAY 7.0) consTRuCTION C wo mouest as
PROCLLD
C quorancss Q
S.L'Amusgmnm.:l 8.0 recusinany ust O suscrass onome PO
MG MAY PROCLED AS APPROVED O comremerct moTes (=)
9.0 merrmnct 0 w0 sussany ns
4. I naT APPROVED. CORRECT AND RESUSINT O suscomrmacTy e
0. _Complete response o x
e e o v

NTION VENDORS: ALL FINAL DRAWINGS SUBMITTED TO BECHTEL MUST BE CERTIFIED TRANSPARENCIES. i

MPQAD NCR M-01-9-2-013

QA Al S-1270 s
QC AT 1503
e acw 3 COUPANY.

ACTION PRINY __
wents:__cc: N R, _Bird — e
o s agimne (LG | .
por.. (L PLE
R ey 10 -
D. M. Turnbull, MPQAD ESmith, Quality Control
Consumers Power Company Bechtel Power Corp.
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N Attachment 2 EB Report on fable Installatic..

i | & ot

QC AT %03

MPQAD NCR M-01-9-2-013

L -~ T9"A

A review of PQCI E-4.0 Rev. 9, "Installation of Electrical
Cables" with cable pulling QCE's was performcd on 3/12/82.
Special emphasis was placed on activity 2.5, verification of
correct vias.

T/N 20275



Attachment 2 to Report on Cable Installaticu

N 22997
PLEASE RECEIPT AND REYL
BECHTEL POWER CCORP. BLUE COPY IMMEDIATELY (e

TRANSMITTAL FORM wn Fobruary 17 ]

* ACTION cove
ACTION FOR YVENDORS ACTION FOR OTHERS

em,

1.0 arenoven . wra. wav seoczmn

AT
2. D susmit finaL owe. wea. way
PROCLID

3. 0 A»#e0vED DXCIPT AS NOTED, MARE
CHANGES AND SUBMIT FiNAL DWG.
MG MAY PROCLED AS APPROYED

4. 0 maT ApPROvID. CORRECT ANG RCSUSMIT
g O SICTLIVI ST

ENTION VENDORS: ALL FINAL DRAWINGS SUBMITTED TO SBECHTEL MUST BE CERTIFIED TPANSPARENCIES.

o LN Ll M= pre——— | g— J—
MO otawma wo.  []| mO.

171 CRM0(-9-2-013 AT, S-1270

“ngEg3°8"g "

g
L

L)

WL R L1 -

IN®D PRINTS
MSOS HOUTINE
PRI®T YO FILE
CRIG TO FILA

B.w. Hargujio L.E . Davis

)¢ “kson - CPCo . ~
. W.R.Bird Midland Jobs fe

DcMc‘mrnb“”

‘
O venooR pant -Mn




" Attachment 2 to Report on Cable Installation

NCR M-01-9-2-013 A.I. §-1270

A complete review of all cables in the A-276 pull package revealed
1AA-0503M and lAA-504L were also incorrectly routad. The actual

routing was determined to be acceptable. PFCN 6388 has been writtem
to correct E-37 to the "as built™ conditiom.
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/¢ ‘amgany
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Priority: 1 Stawe Up:

i | e vV

NONCONFURMANCE REPORT ==+ =

D-38

Tend: I3, (I-5) AI:

on Cable Installa..oun

Marguglio
Curtis

$-1273 = ‘I >

T e

land 1 & 2

7. FECHEITRCNG MIT

See “low

f  EECOIORUN0 MET WA

noc:rict:f Cables

e dt2.016

BT 2/‘..@2

0. OGRS, COMGITDN WS
Bechitsl Construction/

U/ Prodect Mgineering

M. ARDA/LOC, O W
Various Class 1E

locations

"'4./1

L!Q

rmmu-‘u-n:raumlu-u

MPQAD ovarinspections have detsrmined that tta octua.l routing
of the listed cables does not conform to ths _-gurcd routing.

The “AS IS" condition of cable routing and the “AS

REQUIRED®

cable routing, taken from Electrical Clrcuit Schedule E-17, Rav
52, are listed adjacent to the cable scheme numbars and routing
inconsistancies undarlined.
The “"AS IS" condition of cable routing does not also conform to
the *“AS REQUIRED" routing refersnced in BSechtel PQCIT 7220/%4.0,

which wvas used Dy Bechtal for inspection and acceptance of cables,

The cable routing given by E-37, Rev 352, is identical to that

referenced ? ;m;t-c.ﬂ for sach of the listed cables.
IR

Ssechtal Engineering is requested to evaluats the impact of the
*AS IS* cable routing to detarmine acceptability and -dvtn Bech-
ts Dnstruction according'y.(LACurtis)

/7ROMCT TG, FIDOSIIIN  WSUIRED @m-g PR - m il

%, AIFTIRTION
ACTIDN curm
Lﬂle't;a/ PCorcoran
LEDavis -
ESmith

WRBird
JWCook .

MADietrich ALAB-2

SWMarquglie
REMcQue
osMLller
BHPeck
JARutgers
DATaggart

EMER, OCATION & TOR F LD O AFFLIES:

s et

.Gam

. I W EIETAILE XX %0.5%(e ) _;E "

]

WO T mar 2. -gnm

15 IF TIN; OAZE & D@ OF IXFORT T

N/A

sy D WALDE RIJORT W™ MRS

N/A

. T I3, NG &F OC TTICTAL B VEON IOETED:

N/A

mmﬂ&

7 Schufflt

S v lon.

T3 AITIN LT KEIED W
“2/15/!2_-

zmum.mm

See attached for Project Enginsering’s response.

oot
D. Hollaxr
L. Curtis

D. Borlasa

P. Corcoran

ooz s oY FEA [

Do

2/ufra.

AN, BOTIVIIGR'§ I1EMATLRL/ SATR

L

Cacrionsninr

INFO PRINTS

MPOA ADUTING

PRINT TO FILE

= ™ ORIG TO FILE

v T $I5, AVIR. GIRP.s

[ fL54

« PO AI0, ATE. 0IXP..

N/A

. STO. AT, DO, 2INP
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Attachment 2 to Report on Cable Installation

PROJECTS. ENGINEZRING AND CONSTRUL -

SEET  NONCOK JRMANCE REPORT """ e
PROCESS CORRECTIVE ACTION _.1_._:!-

Bechtal Constructicn and QC in coajunction with Project Engineering to detarmine
the root cause and inform MPQAL. (LEDavis & ESmith)

B e A ———
AL AOCY CAUSE(S), I ADTOENT MROM AROVE (3D &3 DOLITED N MG, IESCMEINLE FOR FROCINS CA )
)

i R s 1] mecmers ] s ]

rmine the need for additional Process rrective Action in view of the fact that

NCR M-01-9-2-013, dated 2/3/82, addiessed a similar problem. Inform MPQAD of

the decision and action taken to preclude recccurrence of the cable routing discre-
pancies. (LEDavis & ZSmith)

XII3 CA I BB SUXE I GAG(S) CECIID 3 NOCK M b JATR OF COMPLETIONM

aald

~ e N




o ol . 5 - ! ‘ ttachment 2 to Report on Cable Install-

- - -

_ ) ) " R M01-92 016 '
{ ’ Z/11/82
: Page J of S

-

™~
cr
C

12. *AS IS" NONCONFORMING CONDITION VERSUS *AS REQUIRED® CONDITION WITH REFS:

CABLZ SCHEME NUMBER AS REQUIRED ROUTING:
"OABSSOLN ASL13S, AJBO4l, AJBO2, AJBOL, AJBO2S, AAC27,

AMHOOS, AAOS3, AJ1059, ASAO27, ASAO9, ASAOS,
ASAO7, ASAOS, ASAOS, ASAO4, ASAUY, ABAOl4 and
ASL968.

)

AS IS ROUTING:

ASL13S, AJBO41, AJBO2, AJBOL, AJBO2S, AAC27,
AMH00S, AACS3, AJ10S9, ASAO27, ASAOS, ASAQ7,
ASAOS, ASAOS, ASAD4, ASAQ3, ASAOl4 and- ASL968 .

2AB63C2K AS REQUIRED ROUTING:

AKAOS4, AKAO4, AXAO3, AXKAOZ, AXKFOL un:..
AFDOl, AFDO2, AFDO3, AFDO4, AFDOS, Em

AFVOS, Arue9, Arae, W’-‘m ou-na
7).

AS IS ROUTING: l
MS‘. W‘. m:. wz. ng mlo mll
AFDO2, AFDO3, AFDO4, AFDOS, AI‘DOC AFVO7, AFVOS,
AFUS9, AFAQ09, AFDO9 and ASLI21.

CABE502M AS REQUIRED ROUTING:

- ‘ ASL921, AFDO9, AFAO9, AFU99, AFVOS, Arvo7, ArFmos,
AFDOS, AFDO4, AFDO3, AFDO2, AFDOL, AJFOLl, AJYO2
AXFO1, AKAO2, AKAO3, AXAO4 and AXAOSM. —

AS IS ROUTING:

ASLI21, AFIO9, AFAQ9, AFUS9, AFVOS, AFVO7, AFDOS,
- AFDOS, AFDO4, AFDO3, AFDO2, AFDOL, AJTO1, mOI.

oBY36142 : AS REQUTRED ROUTING:
L4
BSL9I6, BDEO1, BDAO2, BDAOL, BJ419, BAC32, BUS24,
BJAG73, BJAOS, BJAO4, BUAO3 and BJAOIS.

AS IS ROUTING

BSL938, BDBOL, BDAO2, BDAOLl, BJ419, BAO32, BJS24, -
BJAO73, BJAQS, BJAO4, BJAO3I and BJAO3S.
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Attachment 2 to Report on Cable Installation

NS M-01-9-2-016

B » -
&~/ ) -

Page 4 of §

’ "AS IS" NCNCONFORMING CONDITIONS VERSUS *AS REQUIRED" CONDITION WITH REFS:

CQABLE SOIEME NUMBER

lABS301Kx

1DQLS7A

10Q396D
1oQ3ser
1DQ396H
1DQ396L
10Q396T

1DQL7TE

I

“ l:qu:x:d P & od¥8

ASL944, ADBOL, ADAO2, ADAOL, AJ424, AAQ33, Arxol,
ASLOL, Aml. AFFOl, AFT02, AFB01l, AFB02, AFso3,
AFS04, AFS0S, AFS06, Ars07, AFSs08, AFrms09, Araos,
AFAOB, AFAO7, AFAO6, AFAOS, AFAQO4, AFAQO3, AFa02,
AFAOL, AFLOLl, AFLO3, AFL1O0, AJSO7, ASLI93S.

AS IS ROUTING:

ASLI4S, ADBOLl, ADAOZ, ADAOL, AJ424, AAC33, AFxol,
ALOL, AFEOL, AFFOl, AFFO2, AFB01l, AFB02, AFs03,
AFB04, AFBO0S, AFS06, AFR07, AFS08, AFN09, AFA09,
AFAOS, AFAO7, AFAOS, AFAOS, AFAO4, AFAO3, -AFAO2,
AFAOL, AFLOL, AFLO3, AFLIO0, AJSO7 and ASLI3S.

AS REQUIRED ROUTING:

DT200S, DTRO7, DTHOE, DHOLS, DJ473, DTBO001, DTEO3,
OTA07, DTAOS, DTAOS, DTAO4, DTAO3, DTAO02, DTAOL,
D003, DTA002, DTA21, DTA22. :

AS IS ROUTING:

OTE00S, DTEO07, DTHO6, DHOLS, DJ47%, DTROO1, DTRO3,
DFAOS, OJA07, DTAO7, DTAOS, DTAOS, DTAO4, DTAO3,
DTAO2, DTAOL, DJAOl, DCOO02, DTAOO03, DTA21, DTA22.

AS REQUIRED ROUTING:

DT2004, DTBO7, DTBO6, DHOL1S, DJ47S, DTB001l, DTBO03,
OTAQ7, DTAOS, DTAOS, DTAO4, DTAO03, DTAOL, DCO03,
DTAQ02, DTA21, DTA22.

DTBO04, DTBO7, DTBO6, DHOLS, DJ47S, DTB001, DTBO3,
DFAOCS, DJAO7, DTAO7, OTAOS, DTAOS, DTAO4, DTAO3,
DTAO02, DTAOLl, DJAOL, DC002, DTA003, DTA21l, DTA22.

AS REQUIRED ROUTING:

DSLS507, DGAOLl, DWWOOl, DTBO7, DTR06, DHOLS, DJ47S,
DTBOO1l, DTBO3, DTAO7, DTAO6, DTAOS, DTAO4, DTAO3,
DTA02, DTAOLl, DC003, DTAO002, DTA21.

AS IS ROUTING:

Coil, DTBO3, DFAOS, JAQ7, DTAO7, DTAOS6, DTAOS,
DTAO4, DTAO3, DTAO2, DTAOLl, DJAOLl, DC002, DTA003,
DTA21. :




Attachment 2 to Report on Cable Installatic:

S .,
! ' P M01-9-2-016
J 2, 41/82

. YL Page 5 of S .
L] -~ v

3. QA RECOMMENDATION FCR PART CORRECTIVE ACTION: (Continued from page 1)

8) ,
1. Bechtsl Construction is requested to comply with the E-37 Rev 352,
oy direction from Project Dngineering per (A) above. (LEDavis)

2. Bechtsl QC is requestsd to updats the applicable QCIRs to reflect
the nonconforming condition identified. (ESmath)



Attachment 2 to Repcrt on Cable Installation

Lo ' N R Melle3ei=016

Al: S=-127

‘ Attachnent

This {s Project Engineering's complete response:

CASIE SCEERME NUMEER EVALTATICN
QARESO1N 'As Suilt' routes as stated are
2AB6302K acceptable. Use as is; E-37 v
QABESOM reference DCY¥ mmber 884 (2/12/82).
1435301k
aBY361LA 'As built' via BSL938 is stated

incor=ectly on NCH.

'As built’ via (verified by Resident
Engineering) is BSL337.

This via {3 acceptable as is. B=37
revised, reference DCY mumber S84

(2/12/82).
. 1ms7‘ .) 'As buils’ Vill...mm. DIACT eee
. 1DQ39€D are unacceptable. (Instrument

1DQI9EP cable installed in cpntrol raceway)
. 1DQI96R Meld Engineering has Deen directad
~/ 1DQ396L . to revork cables into vias au *tated

1DQ396T in B-37.

1DQ17TTE

b) 'As Yuilt’ vias,...DJAD1, DCO22,
DTAOO3...are atated incorrectly am
NC2. 'As built' vias (verified by
Resident Enginsering) are DCO02,
DTACO3.ee These vias are acceptable
a8 is, BE=37 revised refevence DCN
mmber 884 (2/12/82).
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)
’
- -

Bechtel Associates Professional Corporation

777 East Eisennower Parxway
Ann Ardor, Micrugan .
ew sewess: P O. Box 1000, A Ardor. Meciwgan 48108

059360

Consumars Power Company Ec[lv{

P. 0. Box 1963 FEB19 1962

3500 E. Millaer Road
Midland, Michigan 48640 FELD QUAU“ A;'.SURANCE
Attention: B. V. Marguglico MIDLAND, MICHIGAN

Subject: Midland Plant Unics 1 & 2
Consumers Power~Company
Bechtel Job 7220
Additional Response to CPCo
NCR M-01-9-2-016 and Bechtal
NCR 3996 AL L-iw73

brvary 18, 1982

A)- CPCo NCR N=-01-9=2-016 4
Fabruary 17, 1982

B3) Bachtal NCR 3996 dated

February 17, 1982

As requasted, the following is additional {nformation to the response
vhich wa provided to the above-rafersnced NCls.

Cables IDQ157A, 1DQ3I96D, 1DQ3I96F, .DQI%6H, 1DQIYEL, 1DQI96T, 1DQL7TE,
(NCR M~-01-9-2-016) 1DQAO3E, 1BQ4OID, and 2BBS626A (NCR 3996 have bdeen
revieved for coatrol/power and i{nstrument czbles being routed together.
Based on an induced woltage calculatiom for the pover cable (2BB56264),
cable characteristics, and length of rum, engineering has determined
that if these cables wers to have been left in the ass-installed
condition; TNy Would not adversely affect the safety operation of the
plant through {ts design life.

If you have suy questions om the subject, pleasy sdvise.

M

Project Engineering Manager

LAC/pJC/GCDW /1l

Writtea Response Required: No LACTION PRINT
| Iv= smiNTS
ec: M. Schaffer [~ Zounne

D. Turabull > ... TOFILE

W. Bird THIS 2C?Y FON ,b-Dr ORIG TO FILE
D. Tlllltt L
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Attachment 2 to Report on Cable Installation

: TR Mel1e32016

Al: S=1273
Attaciment
This is Project Engineering's complets response:
CABIE SCERME WUNEER EVALUATION
QABESOTN 'As built' routes as stated are
2AB6302K acceptable. Use as is; E-37
CABESOM reference DCY mmber 88l (2/12/82).
1ABS301K
QBYI61LA 'As built' via BSL938 is stated
{incor=ectly on NCR.
'As built' via (verified by Resident
Engineering) is BSL337.
This via {3 acceptable as is. B-37
revised, reference DCY oumber 884
(2/12/82).
. "wwA ‘) 'Ll mt' moom‘oe' Nm-..

. 1DQ39€D are unacceptable. (Instrument
1DQ3I96P cable installed in control racevay)
1DQI96E Fleld Enginecering has been directad
1DQI9EL ] to rework cables into vias as stated
1DQ396T in B-37.
1I177E

b) 'As built' vias,...DJAO1, DCOO2,
DTAOO3...are atated incorrectly on
NCR. 'As built' vias (verified ty
Resident Engineering) are DCO02,
DTACO3... These vias are acceptable
a8 is, BE-37 revised reference DCX
mmber 884 (2/12/82).
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_ . Attachment

Tot l, ¥. Marsuglio

to Revort on Cable Installation,

Smeomany w* A - |
D= NONCONTGRMANCE REPQRT reemr - 5. curse
e {ori 1 Su: CoD-88 Send: -3, (I-.%) AZ: S-1289 wx »3 _‘
Cule” DAl Te —”u’! 1. EECCEPURCGIC MET el -~ g%“_9‘2.°21 ‘
widland 1 & 2 See balow Electrical Cables oA 216/82 l
Alal XKD Be T Shve e - — A . @ R de wmee = K5 N/A ‘
Bechtsl Construction/ Various Class lE -~ Y ‘
N ‘ect Engineeri Locations -

4 I SECOrURGE CEDIS T M BROIT SEDIITN TN AP S ABmOT
. MPGAD overinspections have determined that the sctual routing of |0 =™

the listed cables does not conform to the required routing. LHCurtis/PCarzarmmn

The *A!_IS" condition of cable routing and the *AS RED" ot

cable routing, taken from Electrical Circuit Schedule E-37, Rev

£2, are listsd adjacent to the cable scheme numbers and routing | we cm 93:&‘:‘“
inconsistancies underlined. WRBird DMTurnbul 1
T™he "AS IS" condition of cable routing does not also conform to — RAWells

the “AS REQUIRED" routing referenced in Bechtel PQCI 7220/E-4.0, | o o . 'y =7icod

which was used by Bechtal for inspection and acceptance of cables, MADY oh .

The cable routing givesm by E-37, Rev 52, is identical to that etrish ALAB-:
Egcggcd E a‘madlo for each of the listed cables. (Cont'd) RDJohnson
. | SWMarguglio ’
Bechtel Engineering is requested to evaluats the impact of the RDMcCus '
*AS IS* cable routing to determine acceptability and advise Bech- LeMiller

tel Construction accordingly. (LHCurtis) BHPech: = =~tw 9 N\
T/ MOaCT B, ITDOITITE | TR m-—g(@numud on page 3)

2/18/82
D IUEIN G DO Am

SI5. TN DAT A & LD 38

l!-
—r OO AT
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Attachment 2 to Revort on Cable Installation

.3 :
@ === NONCONFORMANCE REPORT ™ == Z¥EEFi<e::
o

PROCESS CORRECTIVE ACTION e 2w S

pres=— - o B 2

s

Bechtel Construction and QC, in conjunction with Prcicst Engine--_~7, to detarmine
the root cause and inform MPQAD. (LEIDavis & ESmith)

A —————— ———————— e e e e . e e s W St o
S 00T CMEE(S), T SOTOIDET PN ANOVE (D B OCLITSD W M. SUUMINLE FOR TS S

s ———

=07 =l =G  —0 0O

- Determine the- tional Process Corrective Action in view of “he fact that
_MPQAD NCR M=0l-9-3-016,-dated 2/11/82, addressed a similar problem. Inform MPCAD of
the decision and actioa Saken to preclude re-occurrence of the cable routing dis-

crepancies. (LEDavis 4 ESmith)

— - — S . aveETYTL COMN LTI ru.m
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Report on Cable Installat.

NCP M-01-9-2-021
Dat 2/16/82
Pile: 16.0

Page 3 of §

*AS IS“NONCONFORMING CONDITION VERSUS *AS REQUIRED* COMDITION WITH REYS:

CABLE SCHEME NUMBER AS REQUIRED ROUTING:

iQ 173
i 173
iQ 173

DSL907, DGAOL, DWwWOOl, DTBO7, DTBO6, DHOLS,
DJ47S, DTEO0l, DT™O3, DTAO7, DTAOS, DTAOS, DTAO4,
DTAO3, DTAO2, DTAOL, DCOO3, DTAOO2, DTA2l.

e BN -]

ibQ 177
iDbQ 181
1DQ 181
iDQ 181
ioQ 181

AS IS ROUTING:

' @il at DJ47S, DTS001, DTEO3, DTACT, DTAOS, DTAOS.
DTAO4 , DTAO3, DTAOZ, DTAOL, DCD02, DTA003, DTA2l.

L ol I

AS REQUIRED ROUTING:

CAS 6502 M _ASL921, AFDO9, AFAO9, AFUS9, AFVOS, Ar707, AFDOG.

2AB 6302 X AFDOS, AFDO4, AFDO3, AFDO2, AFDOL, AJTOL, AJYO2,
AXFOL, AKAO2, AKAO3, AKAO4, AKAOS4.

AS IS ROUTING:

ASLI2)1, AFDO09, AFA09, AFU99, AFVO8, ArV07, AFms,
S, AFDO4, AFDO3, AFDO2, AFDOl, ATOL, ® ’
1, AKAD2, AKAO3Z, AKAD4, AKMOS4.

AS REQUIRED ROL JING:

281 002 A BGO42, BJS37, BGD43, BGO44, BGO4S, BAJ1171, BG4S,
2BI 004 A BAO4AS, BVAOOS, BVAOL, BVASS, BVASS.

AS IS ROUTING:

BGOA2, BJS37, BGD43, BGO44, BGD4S, WL171, BGU4S,
BAO4S, BVAOOS, ., e , BVA99S.

AS REQUIRED ROUTING:

ASL1S1l, ADAOOS, ADAOS, ADAO4, ADAO3, ADAO2, ADAOL,
AJ424, ANO3], AKIOLl, AJLOO03, AJLOLl, AFPOLl, AFPO2,
AFPO3, AFNO2, AFNOLl, AFLOL, AFLO3, AFLI0, AJSO7,
AJS08, AJS09, ASL93].

AS IS ROUTING:

ASL1S1, ADAOOS, ADAOS, ADAO4, ADAO3, ADAO2, ADAOL,
AJ424, AAD3], AXFOLl, AJLOO3, AJLOL, AFPOL, AFPO2,
AFPO3, AFNO2, AFNOLl, AFLOl, AFLOS, AFLI0, AJSO7,
AJS08, AJS09, ASLI3S.

* Dencotes that via wvas skipped
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12. “AS IS* NONCONFORMING CONDITION VERSUS *“AS REQUIRED" CONDITION WITH REFS:

CABLE SCHEME NUMBER

185G 1213 »

158 3610 ¢ ~

1EA 0012 A

B ——

AS REQUIRED ROUTING:

BOAOOS, BDAOS, BDAO4, BSDAO3, BDAO2, BDAOL, BJ4L9,
BAO31, BJUS24, AUAOTI, BJAOS, BUNOS, BJPOL, BFNOL,
BFrHO2, BFNO3, BFHO4, BFMOS, BFHOS, BFHO7, BFMOS,
BFHO9, BFH10, SFH1)l, BFH12, SFH13, BFHl4, BFALD,
BFAl4, SFALS, BFAO02, BFYOS.

AS IS ROUTING:

BDAOOS, BDAOS, BDAO4, BDAO3, BDAO2, BDAOL, BJ4L9,
BAO31, BUS24, MUAOTI, BUAOS, BUNOS, BJPOLl, BJPO2,
SYHO2, BFH03, BFrHO4, BFHOS, BFH06, 3FW07, .
BFH09, SFH10, SFF1l, BFM12, BFHL], ll'li‘. BraAll,
BFAl4, BFALS, SFA002, BFTOS.

AS REQUIRED ROUTING:

BSL922, BUHOL, BXAOS, BXAOS, BKEOL, BJF03, Bre0l,
Brs02, Brs03, Brs0O4, Brs0S, Brsols, BJ106.

AS IS ROUTING: _—
m 5 .m. 'ml. m’. 'ml!
8rm02, BFR0 5 lr-oc. cotled.

AS REQUIRED ROUTING:

BFFY09, Bra0o02, BFALS, SFAl4, BrEl4, B3FM13, BFHL2,
BFH10, BFHO9, BFHOS, BFrHO7, BFHO6, BFHOS, Briod4,
BrH0O3, BFHO2, BFHOLl, AJPO1l, BUNOS, BUAOS, BJAOTI,
BJS24, BAO3Ll, BJ419, BDAOLl, BDAOZ, BDAO3, BDAO4,
BDAOS, BDAOS, mv. BDALO.

uumr

BFYO9, BFA002, BFALS, lrax4. BFAll. BFM14, BFEL3,
BFH12, BFH1l, BFH1O0, BFHM09, BFHOS, BrHM07, BFHOS,

BFHOS, BFHO4, BFHOY; BFHO2, * , BPOl, ANOS,.

WS. m‘n.mZ‘. .AQJ].. "‘1’. lDMl. m.
BDAO3, BDAO4, BDAOS, SDACS;  BDAO7, BDALO.

AS REQUIRED ROUTING:

53083, AJ1763, BVA022, BVALS, BVALS, BVAL4, BVALL,

BVAl2, BVAOOLl, BVAOS, BVAOS, BVAO4, BVAO3, BVAOZ,
BVAOL to 12132.

AS IS ROUTING:

BG083, BJ1763, BVAO22, BVALS, BVALS, BVAlL4, BVAL],

BVAl2, IVMOI. mc. IVMS. BVAO4, BVAO3, BVAO2,

-1 2318
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12. *“AS IS* NONCONFORMING CONDITION VERSUS “AS REQUIRED" CONDITION WITH REFS:

CABLE SCHEME NUMBER

e — o ———— —————————

AS REQUIRED ROUTING

2300017 rROM ™

2CA8 271148
BGIO2, BWWO23, BGCOl, BGRO2, BGEOL, BTGO0l, BTEIE,
BTRO11l, BU924, BAO3S, BJES0, BNUS4
AS IS ROUTING:
s )
2Ca8 22232
BNO%4, BJSS0, BAO3S, BJ924, BTHOLL, BTH06, 9TG01,
BGBEOL1, BGBE02, BGTO1l, BWWO23, BGros

13. QA RECOMMENDATION FCR PART QA:

. | }) ~ .

o 1. Sechtsl Construction is requestsd to comply with the E-37 Rev 32,

2.

or direction from Project Dngineering per (A) above. (LEDavis)

Bechtsl QC is requestsd to update the applicable QCIRs t™ reflect
the nonconforming condition identified. (ESmith)




e Attachment 2 to Report on Cable Installat:

NCR M=01-9=-2-02
Al: $-1289
Attachment

T™his is Pro‘ect Engineering’s complete respounse.

Cable Schema Number Evaluation

1pQ173 *As~built” routes ss stated are
1DQ173E scceptable. Use as is; E~37

1DQ173r has bdeen revised; Refersnce

1pQ177D DCY Number 885 dated February 17, 1982

13400124 s

13¢12133 ‘ "As-built” via 1BJP02 is incorrectly
—_— stated on the NCR.
oy The as~built route is ...BJPO1, BFHO2...;
E-37 has been revised to reflect
this route; Reference DCN Number 885 dated
Pebruary 17, 1982

‘ 1AG113% e DlE b .
1385610C BRESE S \B

1810674 The scheme cable sumber is incorrectly
stated on the NCR. The cable cumber
should de 2BI067A. The as-bduilt routes

e - for 2ZBI067A as stated is unacceptabla.
) 2 Field Engineering has been directed
- e - to revork the cable into the vias B
- as stated in E-37.
o __23A000LF The "To Location” (2C232) as stated om

the SCR i{s incorrect. The cable is
pulled and terminated per the as required
routing (2J1145). Therefore, &
nonconforming condition does not exist
b for this cable.
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riuc TIAL AL ] Attachment
GENERIC CONCERNS GENERIC CONCERNS
{4 1 1
TTTTTTTIT
|| o |
| ! :
i | ]
| & | 1 !
s | |
| - » 1
%1 . | 15| |
(AR B ! gl | - ‘ - i
>lE(¥] |=181812
g 12le ™ FAEIERRRL
2E%1 § 515 2iz18
- LY - < £
BICIB|S|8 E|E|E)2| 2
AHHHRHEHHARE
-~ - o - - T
HHNHEHEE §l2|¢ g
HHEHH UL
Cable K Loc __Remarks
1 3 1 GA 3 X
0AB63I0SA 2 s | x L x —
0ABE909E 2 SB |x T xt | ]
1BB24418 s & [ 1Ix : i ]
28B4401E a ss | Ix Ui I xp Y1 ) ]
2ABSS31A s s¢ [ ix Ix] ! T x] | . poih ends of cablse (BJ)
1AB5301K 6 DG | =1 [ 1 1 1x ! ]
OBY36L42 7 06 [ 2 R T T RS o
1AG1113E e s¢ | | | Ix1 X Ees fostaote (o !
1BAOOLZA oo -T2 % 1) 1 1 x F 3
LBBS605A 10 sG | - | X
1BB5605E 10 sG L X | 1 X i 1 |
LBBSE26A 10 86 | X 1 | x ]
1BES6268 10 88 [ I Ix ) I x .
1BBS638A 10 s6 | I x 1 X ]
1AB23272 1. s | 1 E_ % o) XX _
2BBS626A 12 s6 | L 4 X X fable was reworked
1BBS610C 12 s¢ | x | ] ‘
LABL 7048 ¢ 8¢ | g xi 1 X
LBBI4440 15 SG | 3 x | X —Unigue (a) i
LAFW0218B 16 GA j T W 1 X 1
LAFWOBZE 16 GA i X X | O |
2B1067A 17 R L 1X ) . Cable was reworked
2B1004A 18 R | 2 1 !
2B1003A 18 ® T 1 1 I B= ! 1
OABESOLN 19 SH X - Mow | X g o |
LABSS526A 20 SG | 1 | ] x| x | IR |
1ABSS128 20 s6 4 I xix | !
2BB440LE 21 SG 1 ! 1 | xix]
2BB44028 21 s6 1 1 1 Xix
2BB4406E 1 SG i | 1 xix ‘
2BB4405SE 21 SG P [ xlx
2BB440%E 21 s6 1 1xix !
OABESOZM 22 s | i ] xix!
2AB6302K 2 8 L b L. 2 i xlx |
OAB4S11H 23 s L | 1 1 X )
18Q403D 24 s¢ (| 1 | 1_Ix X 1
1BQ403E 24 s¢ | ! 1 1 X X
1DQISTA 25 SR | T ‘ %
1DQ296D 25 s& | 1 x L. LE (ol
1DQ396F 25 SR | 21 1 Lx | .
1DQIFEH 25 SR | il 12k :
1DQI96L 25 SR | x | 1x i
1DQ396T 25 s [ % 1 | 2 1
1DQITE - 25 SR [ 2! X T
1001770 25 SR 21 X L i
1DQ1 777 25 SR X | 1 x 3 ] |
1DQ173D 25 SR ] Rl 1 i e
1DQ173E 25 SR i 1 1 x | x
1DQ173F 25 SR ] 1 | % | | x 1 ] g
1DQ1BLE 25 SR | Erd % | X ] | T |
1DQ181D 2s s¢ [ 1 | X X ) !
1DQIBLF 25 SR | . X X !
1DQ1E1H 25 SR X lx !
1AB2341E 265G 5 ! ! w7 1
TOTAL slsle 1 ulyzi 324 6l salazl
LEGEND
GA General Auxiliary DG Diesel Generator R Reactor

SH Service Water
sG 1E Switchgear Room

NOTES

(a) Tied to last rung of riser

SE safety Egiupment
SR Spreading Room

(b Although the total of the "No Concerns” column is 38, the total of the bottom
row is 39 because Sketch 5 has a dual condition.

(¢c) The cable routing as designed was to the wrong sontrol panel compartment,
Construction discovered and corrected the error during termination.
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CEFINITIONS .

» -

Covered ov Analvsis -~ o~ A
. 7 -

mmm.mmuw‘éum:mmmduwmy

vias. Therefors, the absenca of a cable would only make the thermal

mmmzcmmmmmdmmu-

servative.

Wrapping Critaria . _ "
T™e tray wrapping critaria requires wrapping of the affected tray o

and at least 12 inches in adjacant Tays.

Alziining at MCCy -.
mmbmmc‘dﬂufcc”umd three
fest upcn leaving the physical confines of schaduled racsway (Raf arence:
E-42Q, Sheet 5).

Construction Incomplets

.le.'?*v;’.ins: - ¥When a cable is completaly pulled tight into all raceways,
the problem with cables looping cut from cne tway to anothar will be cur-
rectad.

Cable Terminations - When Consgtruction attampty O tarminats a cable and
discovers that the cable is not in the correct comparthent of the panel, .

or the cable is not at the equiprment to which the cable is to be tarminatec

Pleld Engineering is notified and the condition is corrected.



Separation, mdix R
The design criteria is based on FSAR, Appendix 9A.1.8.3 for achieving

and maintaining safe shutdown after a fire (Reference: General Design

Criteria 10CFR, Appendix R).

Separation, Requlatory Guide 1.75%

The Design criteria is based on FSAR, Appendix 3A for achieving physical

independence of electrical systams.

QC Area Walkdown 7
During final area turmover, QC shall verify, in accordance with PQCI 7220/E-
3.0, that cables maintain the separation distances as shown in Drawing 7220~

E-47, Paragraphs 5.1.3 and S5.1.4, and that all cablie installations maintain

the proper voltage separation.

Thermal Analysis
When a tray is wrapped or overfilled, heat generated from cables in that tray

must be taken into consideration. If a cable is pulled into a tray without
Project Engineering's knowledge, the thermal analysis will not include that
cable, but conservative analytical tachniques ard inspections described in
mm-« IV resclve the concern.

3-i1
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-1

Description of Basic Concern

This cable was passed through the wrong Nelson transit (cable
seal) window. Both the right and wrong window were for power
cables. However, because of the closeness of power and
instrument penetrations in the plant, our basic concern was a
possible voltage violation if this problem were repeated with a
power cable being passed through an instrument cable window.

Reason for Nc¢ Concern

Quality control will inspect all cable transitions from one
raceway to another; this inspection will eliminate this concern.
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Report on Cable Installation
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

' SK-2

Description of Basic Concern

Accountability; i.e., not knowing where a cable is pulled.

Reason for No Concern

The actual cable installation did not use all the designed
raceway vias. Therefore, the absence of a cable would only make
thermal analysis more conservative.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-3

Description of Basic Concern

The subject cable enters the confines of an additional raceway.
If the trays containing subject cable were required to be
wrapped, how do we make sure that the cable portion in the
unlisted via is protected.

Reason for No Concern

When a cable enters the confines cf additional vias, the tray
wrapping criteria would require wrapping approximately 12 more
inches at each end for safety.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-4

Description of Basic Concern

The subject cable enters the confines of an additional raceway.
If the trays containing subject cable were required to be
wrapped, how do we make sure that the cable is protected.

Reason for No Concern

When a cable enters the confines of additional vias, the tray
wrapping criteria would require wrapping to the edge of the
violation and approximately 12 more inches at each end for
safety.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-5A and SB

Description of Basic Concern - 3K-5A

The subject cable enters the confines of additional raceway.
Also, if the subject cable was required to be wrapped, how do we
make sure that the cable is protected.

Reason for No Concern
When a cable enters the confines of additional vias, the tray
wrapping criteria would require wrapping to the edge of the

violation and approximately 12 more inches at each end for
safety.

Description of Basic Concern - SK-5B

Cable it airlined, and is not in the riser. It also enters the
wrong slot number of the motor control center (MCC). The same
slot has two numbers for ease of computer installation.
Inspector might read the wrong number.

-

Reason for No Concern

A cable can be airlined 3 feet without engineering approval. The
cable enters the correct stack (the subject stack of this MCC has
two slot numbers; i.e., one opening, two numbers).

3-5
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-6

Description of Basic Concern

Cable enters the wrong stack of the motor control center.

Reason for No Concern
A cable can enter any stack of a motor control center and be

terminated because motor control c~ nters are separated by
channel.
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Midland Plant Units 1 and 2

Attachment 3 to

Report on Cable Installation
SK=7

Description of Basic Concern

Cable enters the wrong stack of the motor control center.

Reason for No Concern

A cable can enter any stack of a motor control center and be
terminated because motor control centers are separated by
channel.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-8

Description of Basic Concern

Cable was routed to the wrong compartment of the control panel.
Field discovered E37 error then pulled and terminated cable at
the corrcct compartment. E37 did not reflect as-built condition.

Reason for No Concern

When construction attempts to terminate a cable and discovers
that the cable is in the wrong compartment, field engineering is
notified of the problem.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-9

Description of Basic Concern

Accountability; i.e., not knowing where a cable is pulled.

Reason for No Concern

Engineering designed the cable to be airlined between E37
designated vias. The criteria, when in a case like this a
Class lE cable leaves the confines of a raceway, the subject
cable will be visually inspected for possible separation
violation. This inspection will discover this problem.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-10

Description of Basic Concern

Cables are airlined, and are not in the riser.

Reason for No Concern

A cable can be airlined 3 feet without engineering approval.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK~11

Description of Dasic Concern

Cable was pulled into tray AJMO3 without engineering's knowledge.

Reason for Concern

Accountability; i.e., not knowing where a cable is pulled. This
Ficblem may have an adverse affect on thermal analysis.

When a tray is wrapped, heat generated from cables in the tray
must be taken into consideration. If a cable were pulled into
that tray and engineering was not aware of it, the thermal
analysis would not include that cable.

3-11
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK=-12

Description of Basic Concern

Cable was not installed as routed in E37 and a voltage violation
was created when a power cable was run in an instrumentation
tray.

Reason for No Concern

Quality control will inspect all cable transitions from one
raceway to another; this inspection will eliminate this concern.

3-12



- wegw /0. -S[ /_?
COd.ﬁ-‘ D= Midland Plant Units 1 and 2

DG‘-':I\ , Attachment 3 to

Report on Cable Installat‘

4
*_“Tray Bk ROb

3

Free air-/ine Ie ﬁcé;i‘-&/g._' :
PR L&YY | .. ... . -

Rslvaa ,

Cable is rowted- By-ﬁqJ s s A

Cable Skowld be ~Per F3y  ~




Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

." SK-13

Description of Basic Concern

Accountability; i.e., not knowing where a cable is pulled.

Reason for No Concern

The actual cable installation did not use all the designed
raceway vias. Therefore, the absence of a cable would only make
thermal analysis more conservative.

3-13
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-14

Description of Basic Concern

The subject cable enters the confines of additional raceway. If
the trays containing the subject cable were required to be
wrapped, how do we make sure that the cable portion in the
unlisted via is protected.

Reason for No Concern

wWhen a cable enters the confines of additional vias, the tray
wrapping criteria would require wrapping approximately 12 more
inches at each end for safety.

3-14
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-15

Description of Basic Concern

Cable is pulled into BJH1l which was not one of its assigned
vias.

Reason for No Concern
S=2204 10T No Ltoncern

The cable is only tied to the last rung of the riser, and will
not contribute to thermal loading of the riser.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-16

Description of Basic Concern

Cables looped out the bottom of tray AJBl14 into tray AJT14.

Reason for No Concern

As a normal procedure, construction eliminates all slack from
cables before tying them down. With this procedure accomplished,
this concern will not be a problem.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK~17

Description of Basic Concern
Cable is pulled to the wrong penetration.

Reason for No Concern

When construction attempts to terminate a cable at a penetration
and discovers that the cable is not at the proper penetration,
field engineering is notified of the problem.

1
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Midland Plant Units 1 and 2

Attachment 3 to

Report on Cable Installation
SK-18

Description ¢{ Basic Concern

Because of incorrect conduit installation, the cable was pulled
incorrectly.

Reason for No Concern

The subject conduit installation had not been inspected by
quality control. On discovering the incorrect conduit
installation, cable misinstallation would have been corrected.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-19

Description of Basic Concern

Accountability; i.e., not knowing where a cable is pulled.

Reason for No Concern
The actual cable installation did not use all the designed

raceway vias. Therefore, the absence of a cable would only make
thermal analysis more conservative.

3-19
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-20

Description of Basic Concern

Cables were pulled into trays AKAO6 and AJAO6, which were listed
as vias in E37, without engineering's knowledge.

Reason for Concern

Accountability; i.e., not knowing where a cable is pulled. This
problem may have an adverse affect on thermal analysis.

When a tray is wrapped, heat generated from cables in the tray
must be taken into consideration. If a cable were pulled into
that tray and engineering was not aware of it, the thermal
analysis would not include that cable.
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SK-21

Description of Basic Concern

Cables were pulled into tray BJMO2, not in E37 vias, without
engineering's knowledge.

Reason for Concern

Accountability; i.e., not knowing where a cable is pulled. This
problem may have an adverse affect on thermal analysis.

When a tray is wrapped, heat generated from cables in the tray
must be taken into consideration. If a cable were pulled into
that tray and engineering was not aware of it, the thermal
analysis would not include that cable.
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SK=-22
Description of Basic Concern

Cables were pulled into tray AKAOl, not in E37 vias, without
engineering's knowledge.
Reason for Concern

Accountability; i.e., not knowing where a cable is pulled. This
problem may have an adverse affect on thermal analysis.

When a tray is wrapped, heat generated from cables in that tray
must be taken into consideration. If a cable were pulled into

that tray and engineering was not aware of it, the thermal
analysis would not include that cable.
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SK-23

Description of Basic Concern

Cable was pulled into tray AFC07-09, not listed in E37 vias,
without engineering's knowledge.

Reason for Concern

Accountability; i.e., not knowing where a cable is pulled. This
problem may have an adverse affect on thermal analysis.

When a tray is wrapped. heat generated from cables in the tray
must be taken into consideration. If a cable were pulled into

that tray and engineering was not aware of it, the thermal
analysis would not include that cable.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-24

Description of Basic Concern

Voltage violation - Control cables used instrumentation raceway.

Reason for No Concern

Quality control will inspect all cable transitions from one
raceway to another; this inspection will eliminate this concern.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-25 Uniguz Case

Description of Basic Concern

Sixteen small instrument cables were pulled into the wrong
conduit

Re250on for No Concern

There is «:mple room in conduit DTA002/DC003 for the additional
cable. There are no thermal concerns. This was a unigue case
because the subject conduits and cables had undergone successive
renumbering and relocation after initial installation l) to
accommodate neutron detector cables and 2) because a steel beam
blccked access to some of the conduit sleeves. The many changes
may have caused confusion which led to the misinstallation of the

wbles. It is not credible that this situation would be repeated
elsewhere; therefore, it constitutes a unigue case.
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Midland Plant Units 1 and 2
Attachment 3 to
Report on Cable Installation

SK-26

Description of Basic Concern
Accountability; i.e., not knowing where a cable is pulled.

Re2ason for No Concerr.
The actual cable installation did not use all the designed

raceway vias. Therefore, the absence of a cable would only make
thermal analysis more conservative.
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Name Position - Organization

Andereon Electric2l /CS Fngineerine Crrwiddr-sipny ’ech*el Power Corp.
Bailey Division Engineering Manager - Bechtel Power Corp.

Cook Resident Inspector - NRC
Gardner Reactor Inspector - NRC
Kelly Circuitry and Raceway Group Leader - Bechtel Power Corp.
Landsman Reactor Inspector - NRC

Marguglio Director of MPQAD - Consumers Power Co.

. Norelius Director of Division of Engineering and Technical
Programs -~ NRC

Pastor ' Design Production Electrical Section Head - Consumers Power Co.

Rowe MPQAD SMO Lead Electrical Engineer - Consumers Power Co.

MPQAD Electrical/I&C Section Head - Consumers Power Co.

Attormey - Isham, Lincoln & Beale

Section Chief - NRC




