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INTRODUCTION

Tne Rancho Seco Nuclear Generating Station at plant turnover in 1975 had a
cable population of about 14,000 cables installed mostly in ventilated type
cable tray and in steel conduit. Since 1975 about 9,000 cables have been added
while a few have been deleted.

In common with all large modern power plants in the United States, Rancho Seco
tracks its raceway and cable data in a computerized program run on a main frame
computer, The current proygram has an acronym of CRTS (Cable Raceway Tracking
System) and performs some checks and calculations as well as recording and
reporting data. CRTS has been in place since July of 1980,

The original cable population of 14,000 was installed by Bechtel Power
Corporation (BPC). BPC was both designer and constructor. Until the CRTS
program was put in place in 1980, the cable and raceway was tracked by a BPC
Program EE-553. This program has been used for over 20 nuclear power plants,

. BACKGROUND DISCUSSION

2.1 INITIATING EVENTS

Although some questions concerning CRTS completeness, missing CRTS cards
and conflicting procedures were raised by resident inspectors as early as
1983, major concerns did not arise until 1985 and 1966, In 1985 questions
arose concerning the degree of desi?n control exercised following spurious
actuations reported in LER 85-16. In 1986 questions arose concerning the
degree of cuntrol exercised during the installation process ind the
validity of "as-built" information in the CRTS data base following issuance
of LER 86-10. Employee allegations regarding overfilled cable trays and
incomplete data in CRTS, added to the level of concern,

The July Wire and Cable Program Report contained 56 CRTS Action Items,
inciuding entries for 16 Non-Conformance Reports (NCRs, and 12 Occurrence
Description Reports _ODRs|. The August Report was reformatted and 11ists
OURs and NCRs separately from the CRTS Action I[tem List (Attachment (1).
CRIS Action Items 1 through 22 remain the same, Item 23 of the July Report
15 now listed under NCR $-5¢70 in the CRTS NCR List, Items 24 and 25 of the
July Report have been combined and are now [tem 23, ODRs and NCRs 1isted
as ltems 2o through 52 of the July Report are now listed by the appropriate
ODR or NCR number fn either the CRTS ODR List (Attachment (2)) or the CRTS
NCR List (Attachment (3), as appropriate. CRTS Action Items 53 through 56
of the July Report now appear as CRTS Action Items 24 through 27
respectively. The August Report added [tem 28. The September/Octover
Report added [tems 29 and 30,
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ldentified problems and questions are listed in the CRTS Action Item
List [Attachment (1)), tne CRTS ODR List [Attachment (2)J, and the
CRTS NCR List [Attachment (3)), with appropriate references. The
separate ODK and NCR 1ists have been expanded and now provide
descriptions of the occurrences or nonconformances, direct causes,
corrective actions and reference to the CRTS Action Item Commentaries
(Attachment (4),, where appropriate.

INITIAL ACTIONS

Initial action taken by SMUD, in mid-1986, was to nire a contractor
Limpell - Task 271]) to provide computer applications and electrical
engineering expertise required to resolve CRTS database discrepancies
and verif; that the CRTS database correctly reflected the plant
“as-built" configuration. Tnis task was essentially an engineering
review and checking process aided by microcomputer programs written
to sort CRTS data and to print data lists as requested by the
engineers, Checks were made of raceway overfills, violations of
separation criteria, intermixing of instrument cables with power and
control cable and other discrepancies as listed in the Action Plan.
Although a number of discrepancies were “bDookkeeping" nroblems,
generated by tha enhancement, a significant number could,
potentialiy, have peen of real concern, I[dentified discrepancies are
documented in reports from the SMUD contractor [ IMPELL) to SMUD and
their dispositions described in Item 2 of the CRTS Action Item List
and supported by calculations in SMUD files. Late in 1986 a decision
was made to signal trace a significant sample of the approximately
2400 safety cables installed from 1975 through 1986 and compare the
"as-buiit" condition with plant documents and the CRTS data base to
establish a level of confidence in the reliability of the data base.
The signal tracing has found sufficient number of major defects in
both Lot 1 (397 cables) and Lot 4 (78 cables) to require 1003
inspection of each lot. In late June, 1987 sampling was complete in
Lots 2, 3 and 4. however, in July, 1987 a decision was made to
sample Lot 2 to the “one-defect” level, increasing the size of Lot 2
by 35 cabies, Circuit tracing was completed on December 8, 1967 with
a total of o17 cables efther traced visually or by signal tracing.
During the final checking and revision of the Sample Plan (Appendix
(1)) cables deleted from the plant [after the populations were
established) were deleted, from each lot, as follows:

Lot | Lot 2 Lot 3 Lot 4

Was 4 1702 1% 8
Is 397 146¢ 176 /8

n B e
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Additionally, in Lot 2, 76 Ciass 2 (Appendix "R") cables and 3 Class
1 LAppendix “R") cables were found to be pre-commercial operation
vintage. Three (3] of the 76 were included in the Lot 2 inspection
total of 91. Deleting 79 pre-commercial cables reduces the Lot 2
total to 1383, Three more cables were traced in Lot 2 in December
and were found to be correct [no defects]. Final inspection totals
and statistical inferences are given in Table 1 of the commentary to
CRTS Action Item 28,

Simply stated, the intent was to establish 55 percent confidence that
the true percentage of discrepant circuits (major defects) in the
sampled population is no greater than 5 percent. Inspection totals
are in fact higher for Lots 2 and 3 than are required to establish
this confidence level. See commentary to CRTS Action I[tem 28,

ACTION PLAN

SMUD has provided a document [Appendix (2)) to the NRC which
describes a five part Action Plan to consolidate the various
activities of the Nuclear Engineering Department, which deal! with the
cable and raceway questions,

Although the scope of the plan 1s complete, the details and the
individual actions require additional definition to enable a reviewer
to easily determine the acceptanility of the resolution of each item
(1.€., question or issue raised). The Wire ana Cable Program Report
is intunded to replace the Action Plan and to provide additional
definition and schedule information on a monthly basis.

CRTS ACTION ITEM LIST AND COMMENTARY

This report provides a listin? of thirty CRTS action items
(Attachment (1)) with a detailed commentary on each [Attachment

(4)J. Tnis 1ist 1s intended to serve as a record of all questions
raised and of all known problems, other than ODRs and NCRs. For each
ftem the 11st includes an item number, description, tource, status
and schedule for resolution, {f appropriate.

A comeentary will be proviged on each ftem covering chronology,
gnnoric implications, causes and corrective actions as appropriate.
his report contains all commentaries and final inspection totals

[see the commentary to CRTS Action [tem 28,

To understand the significance of each item it is necessary to
read the attendant commentary. The major concerns are summarized in
Section 3,

B »
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¢.5 CRTS RELATED ODRS AND NCRS
CRTS related UUKs and NCRs are now listed separately [Attachments 2
and 3, with des ‘iptions, causes, corrective actions and reference to
the CRTS Acticr [(tem Commentaries, where appropriate.

3. MAJOR CONCERNS

1SSUES CONCERNS

Procedures The level of control exercised on cable
installation.

Sampling Plan Accuracy of CRTS data on cable locations,

Data Base Completeness Omission of cables from data base,

Raceway Fill Control of cable tray f1ll (weight and
ampacity questions).

Vesign Control Mixing of instrument cables (with power &
control in design prucess.

CRTS Discrepancies Control and entry of data f:to CRTS.

Fecoras Control of documents of record.

Miscelianeous Problems Completeness of licensee action in resolving
problems,

Root Causes Identification and correction of all

identified root causes.

Status of each fssue 1s, in summary, as follows:

3.1 PROCEDURES
Procedures in place during the original construction period are
addressed in Item 7 of the CRTS Action [tem List. Procedures in
place from 1975 through 198f are aadressed in the commentary to CRTS
Action [tem 25,

3.2 SAPLING PLAN

This issue 1s fully addressed in the commentary to [tem 1 of the CRTS
Acticn ltem List.

Al »
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DATABASE COMPLETENESS

The “completeness” issue of the CRTS data, centers on the data
concerning the telephone and security cables. This issue, although
real, has no significant safety implications, The issue also
includes questions concerning the verification of CRTS software.
Items 10, 11, 12, 13 and 14 of the CRTS Action Item List cover the
completeness issue,

RACEWAY FILL

The cable tray fill and weight questions have been reviewed,
Percentage fill and weights for all cable trays have been .hecked.
Although some relatively minor questions remain to be answered, no
significant problems nave been found. Changes are planned to USAR
which will reconcile differences between the USAR and Nuclear
Engineering Procedures and will clarify design limits, Cnhancements
planned to the CRTS software will, when in place, automatically
prevent fill and wefght 1imits from being exceeded.

Thes2 questions are addressed in [tems 2 (partial ), 6 and ODR 86-125.
DESIGN CONTROL

The design control issue is more complex than the raceway fill issue,
but problems are limited to a relatively small number of instrument
cables which mix with power and control cables and violate design
criteria, No evidence has been found of a programmatic faiiure
following a review of the original 14,000 cable population. Checking
of the 5000 cables added after commercial operation continues, but is
not expected to change the outcome of the evaluation,

The question of a possible generic aesign problem in the original
14,000 cavle population is addressed in [tem 5 of the CRTS Action
Item List., Other specific mix questions are addressed in [tems 2
Lpartial , 9 and by QDR 87-307 and NCRs 5-06523, S-6561, S-bbee,
S-0bod, S5-6564, 5-6565 and S-05066.

CRTS DISCREPANCIES

The large number of CRTS discrepancies, 1isted by the SMUD contractor
Llmpell) in Task 271, is another complex question, Although the
large number is initially disquieting, upon examination none have any
safety significance as detailed in the commentary on CRTS Action [tem
2. One excmple of this is the total of 763 reported mixes of Class |
with Class 2 or 3 cables. Alwost all the 763 cables are in the
original cable prpulation which permitted mixing and none violated
safety criteria. All of the 1%7 Class | discrepancies and some
Class 2/3 discrepancies have been carefully analyzed, with
gdocumentation, without finding any significant concerns, The reason

el -
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for this, detailed in the commentary, 1s that the Impell review
process itself generated the discrepancy l1ists which then had to be
aadressed. One benefit of the CRTS discrepancy process is that the
total population of 23,000 cables and related raceways has been
scrutinized closely and results provide additional confidence in the
lack of significant safety concerns in the cable population. Tnis
issue 1s addressed in Item 2 of the CRTS Action Item List.

RECORDS

Record control at kancho Seco is a sfmpler fssue. The customary
industry documents ot record for installed cable and raceway are the
signed installation cards. The computer tracking system is used as a
convenient source of data while the verification record is the
installation card. At Rancho Seco the originals of the installation
cards for the inftial 14,000 cables and 13,000 raceways have not yet
been found, although facsimile record copies do exist. As discussed
in the commentary CRTS Action Item 3, we find that records for the
original cables and raceways are apparently cowmplete, although the
clerical task of cnocking each cable and raceway card is not
complete. Card records for the cables and raceways installed after
commercial operation are mostly compiete. Missing cards are
fdentified on NCRs for disposition,

MISCELLANEOUS PROBLEMS

This 1ssue deals with the completeness of SMUD actions in fdentifying
and resolving all cable and raceway problems. Together, the CRTS
Action Item List _(Attachment (1)), CRTS QDR List f:ttacn-ont (2)1,
CRTS NCR List _Attachment (3), and the CRTS Action Item Commentary
(Attachment (4)) is the venicle which records all questions and
problems. All fuentified items with safety significance will be
resolved before restart. All fdentified ftems with no safety
significance will be resolved before the end of the Cycle & outage.

All items in the CRTS Action Item List will be reviewed for generic
implications before resolution, When a concern has been fdentified,
the basic steps taken Dy SMUD are:

1) Take immediate action to prevent repetition,

¢) ldentify the direct cause and take corrective action,

3) Investigate and faentify the root cause, and if required,
supplement the corrective action,

e TN
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3.9 ROOT CAUSES

Where applicable, root causes have been establishea for each item in
tne CRTS Action Item List. The Incident Investigation/Reviews Group
LIIRG, estavliisned root causes for significant issues identified
aurin? the investigation of problems encountered in the 9,000 cables
installed 1975 tarough 1986. This issue is addressed in Item 15 of
the CRTS Action Item List.

APPENDICES

1. Sampling Plan for Cable Raceway Tncking System Database (Impell Task
fg;)wo calculation No. 2-272-EU694, Revision 4, dated December 14,

¢. Rancho Seco Wire and Cable Program Description and Action Plan
(District submictal dated April 3, 1987 JEW 67-478).

3. Justification for the Exclusion of the Ori?inal Rancho Seco Cable
Population from the CRTS Sampling Program (District submittal dated
July ¢4, 1987, GCA 87-338).

4, Prior Use of 935/95 Acceptance Criteria in Nuclear Power Plant
Sampling Appiications Involving Safety-Class Components and Technical
Basis for Rancho Seco Sampling Plan (included in District submittal
dated August 18, 1987, GCA 57-400).

5. Cable Discrepancies/Root Cause Investigations of the Cable Issues
(District submitta)l dated November 9, 1987, DTS 87-103).

6. Construction Inspection Data Reports EC-13, dated October 16, 1978
and EC-4b, Rev, |, dated February 22, 1980 (included in District
submittal dated December 4, 1987, GCA 87-780).

ATTACHMENTS
1. CRTS Action [tem List (5 pages)
2. CRTS OQOR List (4 pages)

3. CRTS NCR List (9 pages)
4.  CKTS Action [tem Commentary (115 pages)
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Attachment &

CRTS ACTION ITEM COMMENTARY
ITEM NO, 1|

TRTTTHTERRRIRERRSNTN TR ERE_S——

DESCRIPTION Dno::‘t{cu that the CRTS recorded cable locations match
..,"’ tl.

COMMENTARY
| CHRONOLOGY

| Employee a)legations and statements as early as 1983 indicated possible

| deficiencies in the CRTS data with the possibility of both missing and

| inaccurate information. SMUD Nuclear Engineering Department (NED

| actions were pulled together 1nto a4 single Action Plan in January, 1987.

- SMUD 1IRG assumed responsibility for the root cause analysis of the CRTS
problems and related LERsS in April 1987,

In July 1986, NED authorized a contractor (Impell) to institute a review
| and evaluation of the CRTS program which would identify data

'. discrepancies, evaluate and document their significance, ana report to

! SMUD. roximately 43,000 manhours nave been expended on this effort

] through 1987, and work will continue through the Cycle 8 Outage,

| Completion of this effort 1s Jtem 2 of Lhe CRTS Action [tem List.

1

| In early December 1986, NED made a decision to signal trace & sample of

1 safety-related cables installed from 1975 through 1986. This program is

| detaiied in the Sample Plan (Appendix (1)), The plan is designed to
statistically insure that the overall quality level achieves at least a

_' 95% compliance with a 95% confidence level. A decision was also made not

: to signal trace a sample of the original 14,000 cables on the basis that

| the original designer/constructor Becntel Power Corporation (BPC, nad

| exercised an acceptable level of control, The supporting rationale for

this decision is referenced in Item 7,

By late June 1587, the finding of ten major defects in Lot | initiated a
complete inspection of all 39/ cadbles., Cable tracing was completed on
Vecember 8, 1587 witn 15¢ completely cnecked and 245 inspected in the
rerouted portions, Two additiona)l major defects were identified as

l described in NCR S-o884, bringing the total number of Lot | defects to

i twelve. ODuring the final checking and revision of the Sample Plan
(Appendix (1)) cables deleted from the plant (after the populations were
established ) were deleted, from each lot, as follows:

| Lot 1 Lot 2 Lot 3 Lot 4
] Mas 422 1702 190 78

| Is 397 1406¢ 176 78

|
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LTEM NO, 1
CONTINVED.

Additionally, in Lot 2, 76 Class 2 [Appendix “R") cables and 3 Class )
(Appendix “R") cables were found to be pre-commercial operation vintage.
Three [3) of the 76 were included in the Lot 2 Inspection tutal of 91,
Deleteing 79 pre-commercial cables reduces the Lot 2 total to 1383.

Three more cables were traced in Lot 2 in December and were found to be
correct [no defects). Final inspection totals and statistical inferences
are given in Table ) of the commentary to CRTS Action Item 28. Sampling
of Lots 2 3 and 4 15 complete.

ndix 1 [(SMUD Calculation 2-212-E0694) has been revised to remove
deleted cables and also to remove 79 pre-1975 vintage Appendix “R" cables
from Lot 2. The revised (and final) totals for inspection are given in
the commentary to CRTS Action Item 28.

Population Lot 4 consists of a group of 78 cables which were all sigral
traced. This was done because the signal tracing uncovered seven

Appendix “R" cables which were documented as rerouted from Fire Area 36
to Fire Area 31, when this had not been done, as described in LER 87-13.

These cables were part of the group of 28 cables installed under one

ECN. This group Includes the seven cables found with incorrect routes in
LER 86-10. A1) cables in this group [28) have now been traced with the
fourteen cables described having incorrectiy recordsd routes. The direct
and root causes of LER 86-10 and 87-13 have been addressed by the SMUD
IIRG. See the Iteu 4 commentary.

GENERIC IMPLICATIONS

With the completion of the Sampling Plan activity, SMUD has established a
951 confidence that the CRTS database s 95% accurate with respect to the
location of the 2034 safe shutdown/safety-related cables installed from
1975 th 1986. This s viewed by SMUD as acceptable and comparable
;:th industry norms as described in the commertary to CRTS Action Item

The SMUD evaluation of the leve! of control exercised in installing the
original 14,000 cables indicates a level of confidence at least equal to
the 95/95 target for the 9000. See Item 7 of the CRTS Action Item List.

New procedures and planned CRTS enhancements will be aJequate to contro)
the validity of CRTS “as-bullt" data. The “completeness" issue
concerning CRTS data s a separate question and 1s addressed in Items 10,
11, 12, 13 and 14 of the CRTS Action Item List.
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CAUSES

The root cause of the problems related to the CRTS and 1ts use s that
neither Nuclear (:ginooring management nor the CRTS Supervisor were
adequately involved in the CRTS. Root Cause evaluvations are referenced
in the commentary to CRTS Action Item 4, Corrective actions are
described in the commentary to CRTS Action Item 29 and are reviewed
against Root Causes in the commentary to CRTS Action Item 30. From the
sampling plan results the “as-bullt" record appears adequate.

CORRECTIVE ACTIONS

The current process mandates that the installation of safety cables
[Class | and Appendix "R"] s witnessed by the QC inspector; this
corrects a major deficlency in po2st practice. A new procedure, NEAP 4127
“Cable and Iaccnay Tracking System" was issuad in June, 1987 and controls
the methods by which changes are made to the CRTS database and the
fssuvance and rocossln? af all installation cards. Corrective actions
have bee reviewed against the T1IRG root cause evaluations [See the
commentary to CRTS Action Item 3u)
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DESCRIPTION Resolve all CRTS database discrepancies.
COMMENTARY
CHRONQLOGY

Since July 1986, a SMUD contractor [Impe'l) has been performing a review
and evaluation of the CRTS data for the tota)l population of 23,000
cables. This review has been conducted under contro! of the Impell QA
Progr:n and all results have been documented and submitted to SMUD for
acceptance.

Progress reports have been issued, the most curryat of which is Report No.
25 dated October 9, 1987. The large number of discrepancies reported is
not a cause for concern. Many are not real Aiscrepancies, but are
“bookkeeping” corrections. Stii)] others zie caused b{ incorrectly
appiying current criteria to cables which were installed to older
criteria. These “discrepancies” are therafore incorrectly reported, and
no discrepancy a.tually exists,

As explained in the Action Plan, SMUD will have reviewed, evaluated and
made disposition, with documentation, all Class | and Appendix "R"
discrepancies prior to restart. Class 2 and Class 3 discrepancies will be
dispositioned in the same manner after restart, but before the end of the
Cycle 8 outage.

GENERIC IMPLICATIONS

Each discrepancy has to be evaluated tooarctoi{. The evaluations may be
summarized as follows. Note that the Action Plan totals have, in some
cases, changed as indicated:

whummmmmuqn_mnum
None of the 763 discrepancies are valid. The tota)l brsaks down as

follows:

669 Are part of the 14,000 original cables and are correctly
installed. This is because the original criteria allowed
mixing, provided that no Class 2/3 cables “bridged" redundant
Class | separation groups.

82 Are either deleted or are routed in “special” raceways so that
no mixing occurs.

12 Were installed post-1975 but under the original plant criteria.
All may be grouped with the 669.
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sho 38 cag’o trn s were rovzovod to determine their ,‘i\ at the time of

commercial opera \en and their current f111, with the results ‘1von below,
The 38 were checked for both ampacity dorat‘ng and also for we

EE-553 CRTS EE-553 CRTS

10714778 11/77/87 10714778  11/7/87

L1 - Iu*.~__1.ﬂlL___Lﬂ.Ll
L43AZ3 e 37 M41F) 36 39
L44AK) 45 44 M41G) 34 36
L44A0) 4] 38 ALl 36 12
L44BF) 36 35 M4 1M3 42 39
L44BM2 17 39 M41P] 34 36
L44BN2 34 42 M41X) 39 39
L44BY3 47 39 Ma1Y] 39 39
L44CF) 45 44 M4121 3 L))
L44p) 39 35 M43V10 47 36
L44p2 39 40 M43VI) 34 34
L44vis 49 39 M44AU) 39 36
M39BA7 40 39 M44AY1 34 36
M40AM2 36 3% M44AY4 49 A
M40AQ2 24 18 Ma4vI0 6 53
MA1AA) 30 33 Ma4vI 36 40
M41AD) 34 37 M44v70 18 36
M4TAE) 32 34 M4581 48 40
MA1AF) 2 34 M45V10 38 35
M418D) 35 n Mas5Ve 48 3

An fssue raised by the Resident NRC Inspector concerned the documentation
of ampacity and welght checks. The specific question was, "Did SMUD
perform 10CFRS0.59 reviews of overfilled trays? The review process "or
the original 14,000 cables and the later 9, adJded cables was as follows:

Origina) Installation

Power and control cable trays filled in excess of 40% were checked to
verify that the cable loading was not in excess of 50 povnds per linear
foot. Instrumentation cable trays filled in excess of 60% were checked to
verify that the cable loading was not in excess of 50 pounds per )inear
foot. Instrumentation cable tray fil) between 40% and 60% was accepted
based upon a generic calculation. In addition, ampacity checks were made
on all power and control cable trays filled in excess of 40%. No
documentation of the design checking has been found in Bechtel or SMUD
files. Retention of such documentation was not & cosmon practice. As
detailed later in this commentary, all fills and weights have now been
checked and documented.



-

Enclosure
To GCA 68-001

Attachment 4
[

ITEM NO, 2
CONTTRUED ™

Cables Installed After Commercial Operation

Power and control cable trays filled in excess of 40% were agispositioned
a5 described for the original fnstailation, the cable lvading was ve=ified
Lo be less than 50 pounds per linear foot, and the ampacity was checked,
The results were not documented by calculation, and no formal reviews were
performed to verify that weight Iimits were met, Instruwentation cable
trays filled 1n excess of were checked to verify that the cable
ludiag was not in excess of 50 pounds per linesr foot., Instrumentation
cabie tray fill between 40% and 50% was accepted based upon a generic
calculation, The results of the instrumentation cable tray weight checks
were also not documented, and no formal 50.59 reviews were performed,

Results

By July 1, 1987, all cable trays and conduits nad been reviewed for fill
and for weight problems. Percent fill is a feature of the CKTS program,
keignt calculations were performed by & separste program run on a using
data “dumped” from the main computer, Results are as follows:

Instrument Tray Filis

The USAR 1imit fs 40% versus the Nucluar tnginnrin? design criteria which
has & 50% fill limit for instrument cabie trays. Al trays have been
checked for weight, regardless of fill level. No trays were found to
exceed the USAR Timit of 50 pounds per linear foot., Visual checks are
m»' perforsed for "heaped” or “mounded” conditions indicating possible
problems during a design basis earthquake. At this time, no significant
problens have been found, The USAR fil1 limit will be changed, (see CRTS
Action [tem 17,

Power and Control Tray Fills

The USAK Timit is 408, All trays have been checked for weignt, regardless
of fill level, One Class & cable tray 1s overweignt by 1.10 1bs, assuming
that the cables In the tray “un the entire length of the tray. However,
because cables enter and lea.2 the cable tray along the length of the
tray, in no cese 1s the cCable tray support loading in excess of 50 pounds
per linear foot. lu order to resolve the apparent overweight and to allow
future cable additions to the tray without naving to revise calculations
Justifying the adequacy of the cable tray, the cable tray will be made
inte two cable trays by ECN R-2015, issued on Octoder 2, 1987. No other
trays have been found with “real” f1lls in eacess of 50 pounds per linear
foot. A few adaitional “false" f1lls nave Deen found, which are in the
process of correction, “False" fills occur when long tray sections
include all cables in the weight calculations and excred pounds per
linear foot, even if some of the cables only run a short distance in
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the raceway section, whereas the weight borne between supports does not
exceed 50 pounds per Tinear foot. Documentation is gmﬂm by Impel)
under Task 334, Ampacity checks have been made on all power and contrel
g»:: trays with fills in excess of 40%, No smpacity problems have been
ound.

Sumnary of Overfilled Tray Review
No significant problems have been found to date. Final checks are

r«utr:d to cneck special conditions to verify that their fmpact is
mintmal:

+ Weignt centribution from telepnhone/security cables.
+ Weight contridutions from fire wrapping and cable tray covers.

The final cable tray checking, to be performed prior to restart, was
performed on Decemoer 28, 1987, Only one cable tray exceeds the 50 pounds
per linear foot l1imit [ X44RF1) and this tray 1s acceptable, since it is at
grade elevation and is supported by concrete pads.

Causes of Overfilled Trays

No significant problems have been found, and there appears to have been a
reasonable degree of conservatism in the original design. Nevertheless,
the lack of documenteu reviews in the period 1576 to 1986 15 an omission
in the design process which shuuld not have occurred, The direcl cause
was & lack of procedural guidance. Enhancements planned for the CRTS
software will, in the future, automatically block cable aaditions which
exceed fil) ang weignt limitations,

Class |, Item 3.0 - Overfillied Conduits (Power/Control) (Total is 108, Was

All 108 are either incorrectly recorded fills, because the “as-hyilt®
conduit 15 larger than recorded, or are acceptable for otner ressons (very
short length), Quite obviouwsly, conduits cannot easily be overfilled,
unlike trays, and all 108 have documented dispositions indicating a
complete lack of either fill or ampacity problems.

Class 1, Item 4.0 - Overfilled Conduits (Instruments) (Total is 14, Was 13)

All 14 are dispositioned as false fills or similar. No ampacity problems
exist with instrument cables.

Class 1, Item 5.0 - Raceway Connections (Total 1s 293, Was 200)

Tne CRTS program established “linkages® or “nodes” to check that
connecting raceways in caole vias aid, in fact, connect. When nodes were
wissed by designers making the drawing changes, each missed node generdted
& discrepancy report for each cable using the via. All wissing nodes hive
been checked and the “pookkeeping” errors Corrected.
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Class 1, Item 6.0 - Duplicated Numbers (Total is 2, Was 35)

These are two “bookkeeping" errors, voth of whicn have been dispositioned
4s having no significance.

Class 1, Item 7.0 - Document Discrepancies (Total 1s 555, Was 551,

The 555 are a miscellany of @inor data discrepancies dealing with entries
covering equipment numbers, raceway numbers, cable codes, cable data
(conductor size/number) and others. All nave been checked and the data
corrected as needed., No data questions remain open,

Class |, Item 8.0 - Tagging/ldentification Discrepancy (Total is 0, Was 7)
Tne original seven items are now reported in the Item 5.0 totals.
g;%;s 1, Item 9.0 - Missing/Unsigned Construction Cards (Total is 174, Was

The total of 174 missing/unsigned Class | cards is made up (Ref. Impell
Caleulation 271-101-107, as follows:

NCR # ¢ of cards Problem Status
TmITN s ards w 3
S-054% 20 Class ) pull cards w/o sig Work Request
w/klec Maint
S-0547 1% Class | term cards w/0 sig Closed
11-27-87
$-6459% 59 Class | raceway cards w/o sig  Open
8 Resolved in calc 271-101-107 Closea
U4-15-87
E Terminations inciuded in error N/A

in calculation 271-1Q1-107
Total ™

The 125 open items are milestoned for completion prior to Restart, The
microfilming process (described on page |1 of Attachment &) is largely
complete with avout BUOU cards left to microfiim, The work nas, so far,
found approximately 100 cards which are missing signatures. OF these,
thirteen (13, are Class | and are listed on an NCR for disposition prior
to restart.
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The following Non-Class 1 discrepancies have all been dispositioned
without finding any safety problems.

The USAR wording requires separation of instrument cables from power and
control cables for RPS and ESFAS. USAR does not clearly address mixing
for other systems and does not address or define what constitutes
instrument, control, and power cables.

SMUD Nuclear tnrnnring Procedures (NEP's, Criterfa and Guides) also dig
not clearly define Instrument, control, and power cables. However,
various "Y.' of sﬁ:nals (analog, digital) were discussed, and digital
signal cables permitted to mix with control cables.

The NEP's have been revised to define the separation required between
instrument and power and/or control cables and to define the instrument
circuits roqulr!ng separation. Details are given in the commentary in
CRTS Action Item 9.

The 400 reported Non-Class | mixes have been dispositioned as follows:

367  Accepted as meeting NEP's,
16 To be rerouted.
17. Which require drawing changes to clarify service level.

400 Total

The original design process used twisted shielded patr (TSF) or coax/triax
cables for all circuits considered as instrumentation. This has led to
some confusion, since no cable service levels are ectablished in CRTS. A
future CRTS enhancement will fdentify service levels for all cables.

WM@&W@

A1l trays have been checked for uo\zht. Only one tray exceeded the

S0 pounds per linear foot USAR 1imit, as discussed previously. A-pac!t{
checks have been made on al! cable trays with fills over 40%. No ampacity
problems have been found.

Non-Class ), Item 3.0 - Overfilled Trays Clnstrument) (Total is 18, Was 19)

All trays have been checked for weight. None exceed the 50 pounds per
Iinear foot USAR limit.
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W—Mmmumm_um

A1l 644 are either incorrectly recorded, because the "as-built" conduit is
larger than recorded in CRTS, or are acceptable for other reasons. No
ampacity problems exist.

Resolution of Minor CRTS Data Discrepancies

A sumber of minor Non-Class | data discrepancies exist as reported in
Impel! Status Report 9, dated January 12, 1987, These are summarized
below, None have any safety significance. These data discrepancies wil)
be resolved after restart but not later than the Cycle 8 scheduled outage.

Non-Class |
1.0 Overfilled Conduits (Instrument/Telephone) 151
2.0 Raceway Connections 1390
3.0 Duplicated Numbers 13
4.0 Document Discr nc{ 15%
O M ins e tomtruchion ar b
. ssing/Uns struction Cards
Subtotal 33
Security
7.0 Raceway Connections M
8.0 Duplicated Numbers 29
9.0 Documentation Discrepanc 276
10.0 Tagging/ldentification Discrepancy 4
11.0 Missing/Unsigned Construction Cards -
Tota! 3964
Causes of Discrepancies

The enhance~:nt of the CATS software cenerated the 11st of discrepancies.
The direct cause of the discrepancies was the database conversion and
errors entered into the database 'n the 1980 to 1982 timeframe. The root
cause of the CRTS problems has been determined bz the IIRG. The leve! of
contro) exercised ‘s addressed in Item 4 of the CRTS Action Item List,

CORRECTIVE ACTIONS

Major (safety-related) discrepancies will be reviewed and dispositioned,
with documentation, prior to restart. Minor [non-safety-related)
discrepancies will be reviewed and aispositioned, with documentation,
prior to the end of the Cycle 8 outage. Disposition of each discrepancy
wil) include verification that plant design documents, the CRTS database
and the "as-bullt” plant configuration are all in agreement.
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TEM NO, 3

DESCRIPTION  Define SMUD aocument of record (ntrelling cable location,

COMMELNTARY
CHRUNOL 0GY

In & January 7, 1987 meeting, the Region ¥ Electrical Inspector (Mr, Anay
Won, asked where caole pull cards are now kept and what will be done with
cable pull cards in the future. To answer the question concerning SMUD
future actions required defining the SMUD document of record for cable
locations, Answers to the two original questions aAnd the additiona)
gefinitions are as follows:

1. NRC Question:

District Kesponse:

¢, NKC Question:

Pistrict Response:

Where are cable pull cards now kept (January,
19877

The cable pull cards, together with equipmeni and
raceway installation cards, were kept in either
locked metal card files in an office area of the
“Becntel luncin,.' which 1s & temperary on-site
construction office, or in boxes in tratlers used
as temporary offices,

wnat will be done with cadble pull cards in the
future (After January, 19877

The cable and rac installation cards are now
being kept in & “vault" in the "Becnte)
Butlaing.” The record documents are a mixture of
original cards and facsimiles when the originals
cannot be found. The vault 15 & secure, locked
room with cement walls and & Halon fire
protection system,

At tnis time, records are being checked to see
how Many Cards are wmissing, Whea original cards
are not found, facsimiles from Lhe construction
records wiil be substituted to ¢reate & complete
recory.

A Quplicate record 1s bring Ccredted on

wicrofilm, As of December 31, 1987 approximately
29,000 cards have been microfiimed and returned
to the Becntel Building vault, This process will
continue until 4 cowmplete duplicate record Vs
establisned,
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Additional Informy:ion
1. INSTALLATION VERIFICATION RECORDS FOR INSTALLED CABLE AND wACEWAY

The present Installation Verificition Records for installec cable and
raceway are the "pull cards," “termination cards," and "ra eway
installation" cards, respectively. As of November 30, 1777 183
Class 1 cable pull cards (originals or fucsimiles) have not yet been
located. Full detalls of missing cards (all .ypes) are given in
Section 4 of this commentary.

2. ENGINEERING RECORDS FOR DESIGNED CABLE AND RACEWAY

These records vre the input documents to the CRTS program. They are
designated as “forms" and are engineering drawings by SMUD definition,
Originally, nex forms were issued for changes. As of Jume 15, 1987,
211 new cable and raceway input documents have been handled as
Drawing Change Notices. Originals of input documents u~2 being
marked to show changes instead of issuing new forms. (keference memo
EEGS 87-005, from E. J. Gough to the Flectrical Enginserivy staff,
dated May 1, 1987]

CRTS input drawings/forms are as folloss:
E-1008 Raceway Input Document

E-1010 Scheme Cab). Input Document
E-1026 Raceway Code Input locument

£-1027 Cable Code Input Lucument
E-1028 Electrical Equipment Input Document

3. CRTS PROGRAM AND DATA BASE
The function of the CRTS program and database is twofold:

a. An engineering design tool which is rsed by the design group to
perform design checks and calculations. Currently, the CRTS progrem

checks for:
. Raceway continuity
. Porcontage fil
. Mixing of redundant separation channels
.

Verifies raceway service levels for compatihility
The CRTS 1s being enhanced to perfrrm:
o Welght calculations

. Checks on mixing of instrument cables with power and
control cables
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b. A convenient data source which is used for engineering design
information. Typical uses of the CRTS generated information are.

. Identification of cable routes

» Lalculation of totals of combustible materials (Btu totals)
& Weight calculations for cable tray sections

e, Installation Status.

GENERIC IMPLICATIONS

Plant cables provide many diverse functions. The cables of safety systems
provide beth power supply and control functions, as well as important
indications to operators. The contro! and separation of redundant safety
greops of cables and of all cables required for safe shutdown are
important safety factors. The existence of reliable and accurate records
concerning the location of the cables is essential to plant safety.

With the completion of the Action Plan, SMUD will have established a
record file of installation cards (originals and facsimiles) and a
duplicate microfilm recort. SMUD will also have confirmed that the CRTS
database is accurate to an acceptable confidence level.

With adrguate maintenance of both records and CRTS data, the necessary
level € control will exist.

CAISES
Difficulties in tracing records indicate a need for greater management

interest in record storage and an increased awareness on the part of SMUD
wmployees of the importance of records.

<ORRECTIVE ACTIONS
Replacenent Cards: The detailed procedure for the replacement of missing

CRTS cards was provided in Revision 1 to NEAP 4127, issued effective
Lecembor 14, 1987.

Current Process: A new procedure (NEAP 4127) was issued in June, 1987.
This procedure is considered adequate to ensure that al! cards are
returned to CRTS,

TOTAL NUMBERS OF MISSING CARDS

The following are details of missing cards as of November 30, 1987
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Cable Raceway Tracking System (CRTS)
ANALYSIS OF 2,480 MISSING CABLE CONSTRUCTION CARDS
November 30, 1987
Nuclear(1) Nucl=ar(2) Both(3) (4)
Total Missing Cards T?%flfligﬁ nggigiig%ng E?Dfi*fi $§§:ECH_7i
Pull' Cards 181 - 1 239 - 101 23 - 1% 14 - 0.41
'From' Termination Cards 488 - 20% 230 - 9% 14 -0.5% 23 - 1%
‘To' Termination Cards 453 - 18% 278 - 11% 14 -0.5% 23 - 1%
‘Oelete' Cards 62 - 3% 310 - 13% 0- 0% 128 - 5%
Total Cables in Data Base (CRTS Revision Level 1608) 22,826
Total Cables Having Missing Cards 1,472
Fraction of Cables Having Missing Cards 6.45%
Total Missing 'Pull’ Cards 457 - 18% ¢
Total Missing 'Termination' Cards 1523 - 61%
Total Missing 'Delete’' Cards 500 - 20%
Total Missing Cable Cards 2,480 - 1008

R e T

- -

(1) Nuclear Operations [NO) initiated ECN.

(2) Nuclear Engineering (NE) initiated ECN.
(3) NO/NE jointly initiated ECN.

(4) Proposed cables entered 1976-1980, no ECN.

* Missing Class 1 'Pull' Cards 183 (7% of all missing cards)
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DESCRIPTION Document the level of control exercisad by SMUD in

installing cable 1975-86.
CHRONOLOGY

Questions concerning the completeness of CRTS data, missing installation
cards, and conflicting procedures have been raised beginning in 1983. The
existence in 1978 of Quality Control Instruction QCI 107, which required
the destruction of installation cards, raised questions concerning
records. Employee allegations and statements to the SMUD Ombudsman also
tended to indicate some possible problems in controlling the installation
process. LER 86-10 identified seven Appendix "R" cables which should have
been relocated but were not.

The SMUD IIRG has completed their investigations and forwarded a summary
of their Root Cause Reports in DTS 87-103 dated November 9, 1987,

CRTS _ACTION DESCRIPTION FORECAST
ITEM

23 Determination of tne cause of the redundant Complete
cabling in same fire area (LER 86-10) and
the determination of the cause of redundant
instrument cables routed through same
fire area (LER 87-13).

25 Document a thorough engineering Complete
evaluation of the procedures and
specifications used to install
cable in the period 1975-198%,

26 Description of the events and LER 85-16 Complete
circumstances leading to the LER 86-10 Complete
misrouting of cable described in LER 87-13 Complete
LER's. LER 87-26 Complete

27 Description of the events and Complet»

circumstances leading to the
discrepancies discovered between the
"as-built" cable routes and the
routes recorded in CRTS.

Refer to Appendix 5 for a summary of the Root _ause investigations.
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ITEM NO. 5

DESCRIPTION Demonstrate that no Bechte! generic design problem existed.
COMMENTARY
CHRONOLOGY

With the discovery of a misrouted RCS pressure transmitter instrument
crble as being a possible cause of the August and December 1985 spurious
closures of the Decay Heat System (DHS) valve HV-20002 (LER 85-16), and
the further identification that the misrouting of the instrument circuit
occurred during the originai design of the plant, investigation of the
original cable population was beaun for any evidence of a generic design
problem.

GENERIC IMPLICATIONS

The original Rancho Seco cable population consisted of nearly 14,000
cables, routed in 13,000 raceways. The original Rancho Seco EE-553
circuit and raceway schedules were reviewed for any evidence of a generic
design problem in the original cable population. Since the present CRTS
database has been reviewed for raceway fills and weights, channel
separation and channel "bridging," and would have fdentified any such
prodlems in the original cable population, only intermixing of power,
control, and instrumentation cables was examined in the original cable
population.

The EE-553 raceway schedules were reviawed for any indication of a generic
problem concerning power/control/instrumentation intermixing.
Approximately 3200 pages were manually reviewed, representing
approximately 13,000 raceways. Approximately 10 cases of Class 1
intermixing were identified and approximately 60 cases of Non-Class )
inte'mixing were identified (Table 1), with no evidence of a generic
intermixing problem. It should be noted that of the 10 Class 1 cable
intermixes, that 8 no longer exist in the plant. The remaining 2 cables
provide tachometer indication signals to local panels of the Bruce GM
Diesels [Reference Drawings E204 sheet 65 and €334 Sheets 1, 4 and 5) and
have no safety features actuation or reactor protection function.

The Class 2 Appendix "R" cables listed in Table | have been reviewed. On
the basis of this review, the Class 2 control cables 1M2C3271, 1M20228D
and 1M2D2290 are the only Appendix “R" circuits. These cables are routed

in a four-foot-long, Non-Class 1 instrumentation tray X45V20 to test panel
H3TP.
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ITEM NO. 5
CONTINUED

The distance [4 fee*t) and the shielding on the low level instrumentation
cables indicate no unacceptable cross-couplig [noise) is possible to the
control cables. The converse is also true and the Class 2 shielded
instrument circuits will not see unacceptable noise levels. Therefore,
the above cables can remain as routed and no corrective action is
required. The remaining Non-Class 1 cables will be reviewed by the end of
the Cycle 8 outage.

CAUSES

Both the FSAR and USAR require separate cable tray, conduit, and
penetration systems for 600-volt power and control cables and for
instrumentation cables. The cable scheme numbering system used at Rancho
Seco requires a "1" in the first location of the cable scheme number to
designate Rancho Seco Unit 1. A digit in the se-ond location of the cable
scheme number designates a power cable; a letter in the second location of
the cable scheme number designates either a control cable or an
instrumentation cable. Without a method to differentiate the scheme cable
number of a control cable from that of an instrumentation cable,
intermixing may have occurred.

CORRECTIVE ACTION

Upon the consolidation of SMUD efforts to resolve Rancho Seco wire and
cable problems (Action Plan, JEW-478, April 3, 1987), Bechtel was asked to
review the 1975 cable and raceway schedules for any evidence of a
widespread problem concerning the intermixing of power, control, and
instrumentation cables. The intermixing of instrumentation cables in
power and control raceways was identified by examining the 1975 EE-553
raceway schedules for any shielded cablit in power and control raceways.
In order to identify the power and conti.l cables intermixed with
instrumentation cables in instrumentation raceways, the 1975 E£-553
raceway schedule was examined for non-shielded cables in instrumentation
raceways. The results are given in Tabie 1.

In order to prevent any further occurrences of power, control, and
instrumentation intermixing, SMUD has directed, by memo, that an
additional column be added to the "1010" drawings and DCNs to indicate the
service level of the cable being added. For each added cable, the new
column will indicate either “P", “C", or "I" for power, control or
instrumentation service, providing the physical designer with the
necessary information to properly route newly added cable. [Reference
memo EEGS 87-005, from E. J. Gough to the Electrical Engineering staff,
dated May 4, 1987.] Additional service level desigrators are under
consideration and include “T" (Telephone), "S" (Security] and “1E"
[Instrumentation - Exempt - may mix with P and/or C cables).
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ITEM NO, 5
CONTINUED

Table 1

Original Cable Population Power/Control/Instrumentation Iatermixing

Class 1 Intermixing

Power Cable in Instrumentation Raceway
None

Control Cable in Instrumentation Raceway

IM1A131D
IMIA13I1E
IM1B1390
IM1B139€E

Instrumentation Cable in Power and Control Raceway

1G1Q8860S
1G1Q88605
1R1C260AA *
1R1C260A6 *
1R1C260BA *
IR1C26088 *

Non-Class 1 Irtermixing

Power Cable in Instrumentation Raceway

112E07A 112G516C  * 112SDPS6A *
1126110 112G51GF  * 11250PS18 *
112E11E 11265166 * 11250P528 *
112EQ9CN 112J11EA ¢ 11250PS38 *
112E09C0 112SDPS1A * 11250PS48 *
11260901 * 11250PS2A * 112SDPSSB *
112F152 112SDPS3A * 112S0PS68 *
112GS1GA * 11250P54A * 11202308

112GS1G6 * 11250PS5A ¢ 113C109A

* Cable deleted, no longer installed in plant
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CONTINUED
Tabie 1 (cont.)
Control Cable in Instrumentation Raceway
1A3A26503 1128360CA 1M2C3271
1A3B470A1 11283607 1M202028 *
1A3B470A2 112B365CA IM2D2241
1A3B470A4 112B365X 1M202280
1A3P20082 112G996D 1M2D2290
1A3P2008B6 112N150LF IM2E2038 *
1A3X5208
1A3X520H
Instrymentation Cable in Power and Control Raceway

112G201 112R3018 1R214608
112G202 112Kk520AB 1R2PBTPA
112G203 112RS20AF 1R2T250A
112G204 112R520A)
112G417 112R532A8
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ITEM NO. 6

DESCRIPTION  Resolve overfill/overweight questions; including USAR and 50.59.
COMMENTARY
CHRONOLOGY

In February 1986, ODR 86-125 was prepared as a result of an investigation
following allegations of raceway overfilling. The ODR examined instrument
cable tray overfilling, because instrument trays are filled to a higher
level than power and control trays, and determined that for the cable tray
with the highest fill, that the cable loading did not exceed 50 pounds per
linear foot. In addition, it was verified that the actual cable tray
loading was used in the fire hazard analysis and also that the cable tray
heat derating was acceptable with respect to the cable ampacity. As a
result of the above investigation, 38 Class ) overfilled trays and 150
Non-Class 1 overfilled trays were identified and suhsequently reviewed for
overweight, as descrided in the commentary to CRTS Action Item 2.

OOR 87-204 was initiaied in .ebruary 1987 as a result of concerns that
cable trays with fills less than 40% migh., in certain unique
circumstances, exceed the cable loading of 50 pounds per linear foot. LER

87-24 was also initiated to determine the reportability of the identified
problem,

GENERIC IMPLICATIONS

The Rancho Seco USAR 1imits the fill of redundant cable trays to 40%, so
as not to exceed the cable loading of 50 pounds per linear foot used in
the cable tray support design. Cable trays do exist whose fi1) exceeds
40% and were dispositioned during the original design process. Power and
control cable trays filled in excess of 40% were checked to verify that
the cable loading was not in excess of 50 pounds per linear foot. In
addition, an ampacity check was performed. Instrumentation cable trays
filled in excess of 60% were checked to verify that the cable loading was
not in exress of 50 pounds per linear foot. Cable tray fill between 40%
and 60% was accepted based upon a generic calculation. Although the above
calculations were performed during the original design process, the
calculations have not been found.
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ITEM NO, 6
CONTTRUED™

Power and control cavie trays fillea 1n excess of 4U%L after commercial
Operation were uispositioneu as uescrioed for tne original instaliation,
For instrumentation cavle trays filiea 1n excess of 50%, the cable loading
wus verified not to exceed 50U pounus per lTinear foot, The results of the
welynt cnecks perforwed after commercial operation were not documented,
and no formal 50,5 reviews were performed. As of May 196/, all cable
Lrays nave veen reviewed for rill ana weignt problems, with only one (lass
¢ power anu control cavie tray requiring pnysical modification as
Gescribea 1n the commentary to CKTS Action Item 2,

Tne USAR limit is UL for puwer anu control tray fills, All trays have
peen cnecked for wiighc (regaraiess of fill level). Only one tray has
Deen found with an “apparent” fill in excess of 50 pounds per linear foot
requiring paysical 1 vdification. “False" fills nave been found where a
long tray section includes all cables in the weight calculations (and
exceea 55U 10s), wheredas the weignt borne between supports does not exceed
50 Tos., Ampacity checks have been made on all power and control cable
trays with fills 1n excess of 40%. No ampacity problems have been found.

The USAR Timit is 40% for instrumert tray fills ana is at variance with
the huciear Engineering criteria which has a 50% fill Timit for instrument
cavle trays. ~11 trays have been checked for weight {(regardiess of fill
level ). Wo instrumentation trays were found to exceed the USAR limit of
50 poundas per linear foot. Visual check. are being performed for "heapeq”
or "mounded” conditions indicating possible problems during a design Dasis
eartnquake, At tnis time, no siynificant problems nave oeen found. The
USAR wording will be revised, _see comentary to CRTS Action Itom 17, and
toe i1l Timits wili ve defined 1n the KEP's,

In sumiary, no significant proviems nave deen founu to date. Final checks
on wergnt contrivutions from telephone, security caoles and weight
contributions from fire wrapping are required ty verify that tneir impact
is winimal,



DC w/aten:

General Manayer

1IRG
NACL (o)

Licensing Files
PRC Fiies

RIC Files
NOV/NOD Files

*] w,/enclosure

Frank J. Miraglia, Jdr.

Livief Executive Officer, Nuclear

Executive Assistant
Director, Nuciear Quality
Manayer, Nucledr Training
Manager, Wuclear Licensing
Manager, Wuclear Engineering
Public Information

Mandger, Maintenance
Manager, Operations

Hanager, Nuclear Chemistry
Hanager, Plant Perforuance

Fourtn Floor Files

+ 1 w/o enclosure

is
S
MS
MS
S
MS
s
MS
MS
s
MS
MS
Ms

NS

4l
09 (2

209
27
296
<86
208-06
U4
294
55
244
5
298
¢09
45
(b6
80
24
286

\J "h‘ .

9 ~

' & & 1053



Enclosure
To GCA 86-001

Attachment 4
Page ¢¢

LTEM NO, ©
L

CAUSES

As evidenced vy tne discovery of only one "apparent” provlem concerning
overfilied cable trays, the original 40% f1il 1imit was a very
conservative requirement in the original plant design. However, tne
avsence of documented 50,55 reviews for those cable trays whose fili was
exceeded (post-commercial operation) 1s a cause for concern. The direct
cause of votn overfill ana overweignt conaitions lacking the documentation
validating their acceptability was a lack of procedural guidance.

CORRECTIVE ACTION

limearate corrective action nas been to review all cable tray weights
regardless of fill level (see commentary on CRTS Action Item 2).
Additionall,, for new design work _adued cables), all power and control
trays wnich exceed 4U% fill are coecked for weight and ampacity, all
instrument trays whose fill exceeas 50% fill are checkea for weight., NEAP
4127 requires all DCNs wnich generate error reports (e.yg. cavle tray fills
aLove 4U%L: to be referred Dack to NED for review and documented anaiysis,
In addition, tne 50.4% review concern will be resolved turough the KCR
process, with a forecast cuwpletiun date of January 8, 1586,

Untrl the CRTS software is enhanced to proviae automatic "Llocking” of
cable aquitions to specific raceways, tnose trays which require “blocking”
are controlled by a list of controlled trays 1ssueu in an ERPT ang
referenced in Huditications Procedure/inspectiun Standard MP/IS 307 and
Electrical Cesign Criteria E5104.¢ (Reference bcGS BB-UU¢ dated January 6,
1968, .

155ues tu oe resolved post-restart, out betore the end of the Cycle 8
vutayge are as foliows:

* Resolve thw concern of security and comwnicatiun cables (Class ¢
and 3, on raceway fr1l and weignt,

Kesulve Lhe concern of firewrepped cables on raceway fili and
weignt,

Resolve tie concern of Colied cables, not conmected to equipment,
O raceway weight,

resvlve Lne concern of cable tray cuver, on cable tray weiynt,
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ITEM NO. 7

DESCRIPTION Justification for not sampling the original cable population.
COMMENTARY
CHRONOLOGY

As a result of employee allegations as far back as 1983, and with the June
1986 identification of seven misrouted Appendix “R" cables, a decision was
made in December 1986 to signal trace a sample of safety-related cables
installed after commercial operation in 1975. The ori?inal cable
population of 14,000 cables was excluded from the sampling plan because
the design, installation and inspection of the original cable population
by Bechtel Power Corporation, Rancho Seco A & E and Constructor was
governed by a quality program sufficient to control the physical design
and installation of the original cable population.

SUMMARY

Justification for exciuding the ariginal cable population was presented by
SMUD cduring the June 1987 NRC inspection visit in the form of a report.
The report, titled "Justification For Not Sampiing The Original Rancho
Seco Cable Population," was formally transmitted by GCA 87-338, dated

July 24, 1987. The report uemonstrates that Bechtel had in place and used
a rigorous quality program sufficient to control the physical design of
the original cable population. In contrast to those cables installed
after commercial operation, the original cable population was installed
while the plant was in a construction mode, under a uniformly cansistent
set of rules and procedures. The procedures did not vary during the
design, installation, and inspection of the original cable population, and
as shown, in Appendix 3, these procedures were rigorously followed by a
relatively stable and well-trained workforce. The justification for not
sampling the original cable population was transmitted by GCA 87-338,
dated July 24, 1987, and is Appendix 3 to the Wire and Cable Program
Report.
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ITEM NO. 8
DESCRIPTION Resolve all known physical problems.
COMMENTARY
CHRONOLOGY
Physical problems related to the Rancho Seco cable and raceway
installation have been identified by LERs 85-16, 86-10, 87-13, 87-24 and
87-26. In addition, Impell, under Task 271, has identified, with
documentation submitted to SMUD, additional CRTS database discrepancies,

although not all are physical problems [See commentary to CRTS Action Item
2). The identified physical problems are of the following types:

Qverfilled/Overweight Cable Trays (LER 07-24)
Refer to commentaries *o CRTS Action Items 2 and 6 for discussion.

Intermixing of Power/Controi/instrumentation Cables (LER 85-16 and
87-26)

Refer to commentaries to CRTS Action Items 2, 5 and 9 for discussion.
Lack of Configyration Control (LER 86-10 and 87-13)

Refer to commentaries to CRTS Action Items 1, 4 and 23 for discussion.
Lack of Redundart Class 1 Channel Separation

No identified problems of this type have been found to date.

Lack of Class 1/Non-Class 1 Separation

As described in the commentary to CRTS Action Item 2, none of the 763
Intermixes of Class 1, 2, and 3 cables are valid discrepancies. The
cables were either installed under the original plant criteria, which

allowed mixing, or are deleted or routed in "special" raceways so
that no mixing occurs.

CAUSES

Refer to commentary to CRTS Action Item 15,
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CORRECTIVE ALTIONS

Tne following currective actions nave veen taken to resolve known Rancho
Seco cable and raceway pnysical problems, and to prevent their recurrence;

Overfiilea/Overweigiht Cable Trays

Immediate corrective action taken as a result of QUR B86-125 ang LER
b/=¢& was tne review of all cavle tray weignts, regardless of fill
level, As a result of the cable tray weignt review, one Class 2
power and control cable tray was found to ve overweight., ECN R-2015
will ve issued in October to divide tne tray into two trays to
resolve tne apparent overweight., Corrective action to prevent
recurrence has been the revision of procedure hEAP 4127, "Cable
Kaceway Tracking System," to require that data contained in OCNs to
CRTS-rejated drawings be "error free" when input to the oroposed
CRTS aatavcase. Should an error report indicate an overfill
condition, tnen the DCN is returned to the originator for
resciution. In addition, the USAR will De revised to reconcile
discrepancies in fill 11mits for instrumentation cable trays to De
consiscent with NEP 5204.¢2, LSee commentary to CRTS Action [tem 17,.

Intermixing of Power/Control /Instrumentation Caples

Imediate corrective action taken as a result of the fdentification
of an SFAS instrument cable ruuted through power and control
raceways 1n LER 85-16 wis tne review of tne CRTS database for
further intermixing (see cummentdary to CRTS Action Items ¢ and Y,
as well as tne examination of tne original cable pupulation for a
generic intermixing proviem _see commentary to CRTS Action [tem 5,
The intermixing fuentified by LER 85-10 has deen corrected by ECNs
R-Udhy and R-1¢95, Further intermixing nas oeen 1dentified by CKTS
database reviews, as 1dentified in LER 87-¢u, and by cavie signal
tracing as 1dentified by UORs o7-6U4 and &7-/¢43 and are corrected by
ECNS R=1765 and R-1/8b. Sirateen Won-Lldss | internixzes requiring
relocation were taentified vy lmpell as documentea Dy CPRs CPk-UbIT,
Li0, Bub, 638, 64U, wie, 6482, and CUNs COn-584 and 74¢ contatned 1n
lapeil Calculation o, &/1-101-109, Rev, U, The hon-Class |
internixes wili oe documented by NCR and will pe resolved prior to
tne end of tne Cycle ¥ outage. Corrective action to prevent
recurrence of power/control/instrunentation cavie intermizing nas
been the revision of Design Gurdes NLPM s¢ud, ¢, "Lable Systen
Design, Genergl,” and NEPM 5204.43, "Instrumentaiion Systems
Shiglaing ana Grounaing and Surge Protection,” to clearly define the
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pliysical separation requirements for power, control, and
instrumentation circuits and to provide definitions of the cable
service levels (See commentary to CKRTS Action Item %,. In audition,
tie USAK will be revised to remove any ambiguity as to the
applicaoility of intermixing restrictions to RPS and SFAS in USAR
section 8.2.2.11.H Lsve comaentary to CRTS Action Itew 17,

Lack of Configuratior Control

lmeediate corrective action taken, as a result of the identification
of tne cable misroutes in LER 86-10, was to initiate the Rancho Seco
cavle sampiing to establisn a level of confidence in the cable
installation, The LER 86-10 cable misroutes were corvectea by ECN
R-U705, which is construction complete. Tne additional cable
misroutes fuentified during the cable sampling activities and
documented oy LER 87-13 were rerouted by work request.

Corrective action taken to preventi the recurrence of cadle
misroutings nas veen to revise the Modification Procedure/Inspection
Standard MP/1S 307, "Cable Installation,” to require the use of
design drawings of tne latest revision when instaliing cable, and
the requirement tnat tne cable routing {nformation on the E-1010
series drawing matcn that on tne applicable cable fnstallation

card. witnessing requirements for caole pulls have also been
clarified in MP/ IS U/ to require that caole installation
verification shall consist of witnessing the instaliation of the
cavle,

Lack of CLlass )/Non-L1ass | Separation

No corrective action necessary, as nune of the 703 intermixes of
L1ass 1, ¢ anu 3 Cables are valid uiscrepancies,
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Description Resolve power/control/instrument cable mixing concerns.
Commentary
Chronology

LER 85-16 Rev. O was the first documented evidence that instrument cables
had been mired with power and/or control cables at Rancho Seco. Since
this discovery, additional "mtxlng" has been found and details are
provided in the commentaries to CRTS Action Items 2 (partial) and §.

Generic Implications

The concern is the avoidance of unacceptable noise levels caused by
cross-coupling between adiacent conductors ‘n instrument circuits. The
level of aoise is a concern for analog circuits and some digital

circuits. N5 concern attaches to cable insula*ion levels since all puwer,
control, and instrument cadbles have 600 volt insulation ratings and
additional protection in the form of a protective outer jackog.

The ability of a circult to tolerate noise is a function of the eouipment
cornected to it. The type of equipyment and the provision of noise
“filtering" components both play a part.

The original desigr approach at Rancho Seco was typical of plants of
similar vintage. The raceway design for the original 14,000 cables
provided two service levels for 600 volt class cablos (NEPM 5103 Section
5.4.5.1] (1.b) 480 Volt (and below) power, DC and control and (1.c)
instrumentation. No explicit definitions existed for either power,
control, or instrument circuits. Service levels were indicated for
racewavs as follows:

For Class 1 power and control raceway, the raceway designator begins
with gither the letter L, M, P or W for Channel A, B, C, or D,
respectively, For Non-Class | power and cuntrol raceway, the raceway
designator begins with the numeral 7,

For Class | instrumentation raceway, the raceway designator begins
with either the letter A, B, C or D for Channel A, B8, C or D,
respectively. Fo. Non-Class ) instrumentation raceway, the raceway
designator begins with the letter X,
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Conduit is differentiated from cable tray by having all digits
after the first letter or number; cable tray is identified by
having both letters and numbers after the first letter or number
raceway Jesignator.

For example:

L27AF) < Channel A Power and Control Cable Tray
M47223 - Channel B Power and Control Condyit
727BA1 - Non-Class | Power and Control Cable Tray
732007 - Non-Class | Power and Control Conduit

A32AB2 - Channel A Instrumentation Cable Tray
D44301 -~ Channel D Instrumentation Conduit
X44AD3 - Nori-Class 1 Instrumentation Cable Tray
X56032 - Non-Class ! Instrumentation Conduit

Scheme cable numbers did not indicate the service level (P, C or 1] far
cables: however, a standard practice was used which identified all 600
volt shielded cables [twisted shielded pairs, coax, triax, etc.) as
instrument cables. This practice allowed latitude to the designers in
classifying circuits as “instrument" when tne circuits were shielded.
for example, with this approach, low amperage (0.5 amp) 120 Volt power
supplies could be installed using shielded, twisted pair cable and run
with signa! cables. When a field component (e.g., flow transmitter) was
provided with only one entry [conduit hub) this was an obvious practical
approach, meeting the equipment suppliar's intent.

For safety circuits, an unacceptable noise level is a plant safety
issue. For this reason, the USAR wording requires sepsration of
instrument cable from power and control cables for RPS and SFAS, while
not explicitly addressing other systems, [In practice, the design intent
has always been to maintain the same separation for al) systems. Oesign
Guides written in 1984 and later have attempted to provide more o:plic?t
direction with the result thal the design intent for the original 14,000
cables ard cables installed later has become blurred.

Causes

The direct cause for vach identified problem [CRTS Action Items 2
(nartial), and 5) will be addressed in each individua! commentary. Not
all identified problems are, upon examination, real problems., A major
cause of both real and incorractly identified "mix" problems is an
inadequate definition of design intent in both USAR and design documents.
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CORTTRUEU

A description of tne events ana Circumstances leading to the _
discrepancies identified in LER 87-2b has been prepared by 1IRG (See
Appendix 5.

Corrective Actions - Physical Rework

Tne physical reworking of cavles vecause of mix problens 1s identified
in the following:

HManholes. Jnderground mannoles are concrete structures, below grade,
wnich serve to provide convenient pull$ng areas for cables run in
undergreund duct. Manholes are used to "marshal” 1.e. reagirect cable,
Mix proolems in manholes were investigated by a SMUD contractor ( lmpell ]
under Task 340, Non-conforuances were recorded in NCR $-6999 for
maniholes MHUQG, MHU4L, MHU47, MHO48, and MHO4S. The non-conformances
were anaiyzed and the resuits recorded in Engineering Report ERPT-0293,
Tne mixing in MHO4o, MHO47, MHUAE, and MHU49 was fdentified as mixing of
Class 1 wigital inputs to the Ciass 2 IDADS multiplexers and was

?ccu?tod since nofse filtering 1s adequate to 1imit noise to acceptavle
evels.

Reworx was required in mannole V06 and 1s scheduled for completion prior
to the heat-up milestone (January 18, 1988). A minimum separation of
three (3) inches 1s establisned between power/control cadbles and
instrument capies. Installation specification [S-E-5304.6 Aadendum ¢
was 15sued on Septemver 18, 1987 to 1mpose the 3" minfwmum separation in
wannoles,

LER B5-16, Seven cavles required relocation, NCRs 5-5¢us and 5-5¥us
were 1550ed. ELNs R-04Ly and R-1¢95 detati the work,

LER B/<¢b, Twenty-eight Caoles required relocation, NCRs S-0Sel,
S<UOLZ, 5-6503, S-6504, 5-u505, any S-6506 were issued, ECN R-178% ana
ECh K=1"06 detari the work., ELN R-176%5 was issued on July 23, 19587 and
was Coupleted witn 4 closure date of Octuner ¢a, 19687, ECN R-]17806 was
1Ssued on Jung ¢, 1537, and 15 complete with a closure date of
Wovenper ¢3, 1587,

WRTS Latavgse Uiscrepancies [LRTS Action ltea &)

Stateen Non-Class | puwer, control, and instrucentation intermises
requiring relocation were 1dentified by lupel) a5 docwsented Yy CPR;
CPR-UGIT  Glu, BBy, 38, b4y, uwid, 03¢, and CONS COUN-504 and Jeg
contatned 1 Juper! Calculation N, 271+101-10%, Rev. U, The Won-Ciass
| interdices will e documented by NLR and resolved prior tu the enu of
the LyCie & Qulage,
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ITEM NO. 9
CONTTNUED ™

Corrective Actions - Changes to USAR and Design Process
abase

Since July 1387, the cable input documwents (Form E-1010) have been
required to carry a designation “P" |Power), "C" (Control), or “I"
Instrumentation) to indicate service level and assist in routing the
Ceble in raceways of tne proper service level,

Additiona, service level designators are under consiceration and include
“T" LTeiephoney, “S" |Security; and "1E" (Instrument-Exempt may mix with
P andsor C cavles,.

A CRTS software enhancement is planned [CRTS Action [tem 10 whicn will;
* Agg a field for cable service level (P, C, I, etc.y
* Add a program feature to check cable service level against
raceway service level,

Revisions to Dostgn Documents

Tne physical separation requirements for power, control and instrument
circuits have peen defined as fullows:

Separate conduits, ducts, penetrations, and cable trays should be
provided for the following types of circuits:

(1) Hhedium voltage (6.9k¥) circuits,
(2) Megrum voltage (4.16kV) circuits.

(3) Low voltage power (480V) circuits from 480V switcngear, witn
waintained spacing 1n trays,

(&) Low voitage power (480V ana below), control, and annunciater
winow fnput circurts, and selected shielued instrument
circuits approved by tne Electrical and | & C Supervising
Engineers.

(9)  Instrument circui?s requiring separate routing,
In wvertically stacked trays, cable trags snould be a4 ranged 1n the order
given above wign tue wedium voltage cavles in the higuest position in
the stack.,

Contrul cables may e pulled with luw voltage power Cablus, except when
thelr respective congucior si2es differ too greatiy,
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ITEM NO. 10
Description Demonstrate completeness of CRTS, including software
verification and validation [V & V).
COMMENTARY
CHRONQLOGY

General background and initial actions concerning the CRTS program are
described in CRTS Action Item 1 [as-built verification) and 2 [data
discrepancies). The completeness question has two issues:

1. lInstalled But Unrecorded Cables: Whether the CRTS data
base includes all cables installed in the CRTS listed

raceways.

2. Dependable CRTS Program: Whether the CRTS software is
complete, reliable, and error free.

Generic Implications

1. Installed But Unrecorded Cables

Cables of two specific systems have been identified as having
fncomplete cable records:

Securfty System - CRTS Action Item 11; approximately 180 cables
of a total population of 2000 not in CRTS.

Communication System - CRTS Action Item 13; approximately 450
cables, of a total population of 1500, not in CRTS. [Refer to
referenced Action Items for additional detail.)

The possibility has also been ratsed as to whether procedures
existed which permitted cables [other than
security/communication]) to be installed without entries being
made in the CRTS database.

The procedure question has been 1nvcstlgatod by 1IRG. An IIRG
report has been Yssued [Reference DTS 87-103 dated Nov. 9, 1987)
which indicates no evidence that other cables (than the
security/commurication cables identified) were installed without
the CRTS database being updated.

As of October 1987, the problem of unrecorded cables appears
confined to some security and communication systems without
generic impliction for other ‘qstoms. Security and
communication cables are installed only in non-safety-related
raceway, which lassers the level of concern,
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Concerns with installed but unrecorded cables exist related to
raceway weight, raceway fill, and to the quantity of
combustible materia) in open cable trays. However, the
quantities are small and without significant safety impact.

Dependable CRTS Program

The CRTS software program was written by Control Data
Corporation [7DC] for SMUD. The program was run from 1980
through 1986 on a COC mainframe computer in Kansas City. Tne
program is currently run on a COC Cyber 180-830 computer
fnstalled at the Rancho Seco jobsite. Maintenance and
enhancement {s provided by . The CRTS data is downloaded
to a network of four personal computers for ease of handling
by CRTS personnel,

The CRTS software program is not a verified program meeting
Nuclear Quality Standards., However, subroutines written for
and executed on the PC network are verified under a contractor
[Impell] Q.A. progrum.

The CRTS software program inventories cable and raceway data
and performs design checks. The CRTS database s also a
source of data for other calculations [e.g. combustible
loadings of cable insulation) and a source of information on
cable routes. The dependability of the CRTS software is
therefore of safety significance to the plant, and the
software requires verification to the requirements of the SMUD
Quality Program,

The design documents Yssued for construction have included
both the input documents as well as the CRTS generated
installation cards. This process provides verification of the
cable route, since any differance between design intent [input
document] and CRTS record [output cards) 1s readily apparent.
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ITEM NO. 10
“CONTINUED

The original software program used [EE553, 1s a Sechtzl
Program which has been consistently maintained, enhanced, and
verified by its owner, The CRTS software was written by CODC
for SMUD, but received no verification beyond that accorded to
commercial software. The current software nas forty-five
modules, some of which show evidence of problems [ “bugs” ).

The datanase is not impacted, but reports generated from the
data contain errors.

Corrective Actions

1. Immediate Actions - Pre Res‘tart

At tne end of September 1987 forty-one software bugs have been
identified. Four personnel have heen added (] Programmer and
3 Engineers - 2 on Y&V and 1 on data discrepancies). All
software bugs will be tracked, through resoiution, on a
database established for that purposc. All problems which
impact restart commitments have been 'dentified and corrected.

2. Future Actions - Post Restart

SMUD Information Management Services [IMS] is preparing a
schedule and budget for the provision of uograded (enhanced)
CRTS software, including verification and validation,

Part of this process is making a decision to efther:

O Enhance and verify the existiny CRTS software or

O Purcnase new software - with verification,

The schedule will show the upgraded software verified and in
place before the end of tne Cycle 8 Outage.
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A l1isting of future CRTS enhancements has been provided by the
CRTS group as follows:

Software Enhancement List

These enhancements are in a format for poliC{
decision-making. Once given init‘al approval, then the
enhancements must be translated 1.to software
specification format, then alven final approval before
software enhancement impiementation.

“Needed,” Sorted by CRTS Staff Recommended Priority

N1.

N2.

N3.

Add a new type of CRTS report, for all report
options that gives the “"proposed” database only.
Type 3 is recommended for this option, to complement
TYPE « | “as-built" database only, and TYPE « 2
“as-built and proposed," now in use.

Revise raceway fi1) logic :0 be consistent with NEvs
and to have complete software control over overfiil
disallowances, and implement use of "justification
codes" for overfill situations. Frecedence of
“deleting" cables prior to “insertion” of other
cables must be enforced to keep fills below NEP
1imits. “Sparing” cable logic 1s to be revised so
as not to Inflate the overfill calculation if an
existing included cable 15 merely having 1ts scheme
designation changed. ([Presently, the computer
tracks both "old" and “new" names and counts both in
f1lllca;cu1at1on. which unnecessarily inflates the
result,

Add a new feature for cable welights for “tray”
raceways, to keep fills within USAR 1imits;
“Justiftication codes" for overwelight situations.

New software has to handle “"split" trays, where a
partition separates a tray into “instrumentation”
and "power/control” sections -- unit weight for such
occurrences has to be combined to meet the USAR

50 pound per linear foot limit.
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ITEM NO. 10
CONTINUED
"Desired." Sorted by CRTS Staff Recommended Priority

D.1 Additional cable and raceway enh.cements to assist
construction personnel -- new Jatabase flelds: type
of service, cable jacket, conduc‘*or diameter [versus
“overall" diameter], bending rac us, pulling
tension, sidewall pressure, unit weight, etc.

D.2 10 CFR 50 Appendix "R" supplementary information,
f.e., fire protection features, such as fire area in
which CRTS element resides, Appendix "R" wraps on
raceways, whether a given cable is related to
safe-shutdown considerations, whether a cable is
associated with "spurious operations equipment," etc.

| D.3 Change of CRTS database principle from "position”
orientation to “complete history audit trail"
orientation.
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ITEM NO, 11

DESCRIPTION Show to what extent security cables are documented in CRTS.
COMMENTARY

CHRONOLOGY

ODR 87-409, dated April 9, 1987, reports that 630 telephone and security
system cables are installed in the plant with incomplete documentation,
Approximately 180 cables of a total population of 2000 security cables
are not in CRTS.

A1l security cables are recorded in one of three data bases:

1. EE-553 (KL)
2. CRTS
3. PC Data Base

All security cables are in Non-Class 1 raceway.

GENERIC IMPLICATIONS

The concern with the incomplete documentation of the plant security
cables 15 due to potential impacts upon cable tray weight, fi1', and
combustible content, as well as separation and mix concerns. However,
since the security cables are in efther dedicated conduit or in
Non-Class ) raceways, there is no significant impact upon safety
cables. Resalytion of this problem will be completed by the end of the
Cycle 8 outage.

CAUSES

The cause of the incomplete security cable documentation has not yet
been determined.

CORRECTIVE ACTIONS

The immediate action to prevent further undocumented security cable
additions to the plant has been to require all design work to be
reviewed by the Nuclear tnqintarinz Department. Additional actions may
be taken later after further investigation of causes.
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1TEM NO, 12

QESCRIPTION Complete security cable documentation.
COMMENTARY
To be performed prior to the end of the Cycle 8 outage.
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Description Show to what extent communication cables are documented in CRTS.

Commentary

Chronology

ODR 87-409, dated April 9, 1987, reports that 630 telephone and security
system cables are installed in the plant with incomplete documentation.
The communication cables include those from the following systems:

PA - Public Address [Dedicated Conduit)
SP - Sound Powered (Dedicated Conduit)
C8x- Computer Based [Non-Safety Tray and Conduit)

Exchange [ROLM)
CBX cables include circulits for VHS radio and microwave link.
Communication cables are shown on series 700 drawings and ECNs.

Generic Implications

The concern with the incomplete documentation of the plant communication
cables 1s due to poteniial impacts upon cable tray weight, fi1) and
combustible content, as well as separation and =ix concerns. However,
since the communication cables are in either dedicated conduit or in
Non-Class | raceways, there is no significant impa~t upon safety

cables, Resolution of this problem will be completed by the end of the
Cycle 8 outage.

Causes

The cause of the incomplete communication cable documentation has not
yet been determined. A potential cause is that since the communication
cables were installed by the Electrical Maintenance Department,
conflicting procedures may have led to incomplete communication cable
documentation.

Corrective Actions

The immediate action taken to prevent further undocumented communication
cable additions to the plant has been to require all design work to be
reviewed by the Nuclear Engineering Department. Additional actions may
be taken later after furthe~ investigation of causes.
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ITEM NO, 14

DESCRIPTION Compiete communication cable documentation.

COMMENTARY
To be performed prior to the end of the Cycle 8 outage.
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ITEM NO, 15

DESCRIPTION Formal and complete root cause evaluation of all cable
problems.

COMMENTARY

Thorough Root Cause evaluations have been performed for the nn?or cable
problems. Reports summarizing these investigations and providing the
causes have been previously transmitted (DTS 87-103, dated November 9,
1987) under separate cover to the NRC.
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DESCRIP (TON Define major/minor/insignificant defects.
COMMENTARY

CHRONOLOGY

The Sample Plan [Appendix (1)), prepared by Impell under SMUD Task 271,
provides in Figures 9.1, 9.2 and 9.3 a flowchart methodology to classify
the types of defects discovered by the circuit tracing walkdowns into
major, minor or insignificant defects. The NRC requested, in the May 6,
1987 meeting between the District and the NRC, that the District provide
formal, written definitions of the types of defects.

Major, minor, and insignificant defect definitions were given verbally
to NRR during a site visit June 15 through 18, 1987. Definitions [see
below] will be included in the next revision of the Sampling Plan. The
following was explained to NRR,

The word “"defect” is used in the Samplinn Plan to deccribe a cable route
which 1s checked and found to differ from the CRTS recorded route.
Defects are classified as either "major," “minor," or “insignificant.*

The classification is determined by reference to a set of decision
diagrams included as Figures 9.1, 9.2 and 9.3 in the Sample Plan
(Appendix (1)), For the convenience of reviewers, the following
definitions will also be included:

Major Defect

A major defect is a cable route which differs from the CRTS recorded
route and the difference constitutes a viclation of the plant safety or
design criteria. Corrective action is required.

Minor Defect

A minor defect is a cable route which differs from the CRTS recorded
route and the difference does not constitute a violation of the plant
safety or design criteria. The corrective éction is to correct the
engineering record with no change to plant configuration.

Ingignificant Defect

An insignificant defect is a cable route which differs from the CRTS
recorded route only to the extent that typographical errors exist in the
recorded data. The corrective action is to correct the errant data.
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DESCRIPTION Revise USAR
COMMENTARY
CHRONQLOGY

The investigations into the direct cause of a number of CRTS problems has
fdentified the need to revise and clarify the wording used in Sections §
and 8 of the USAR in a number of areas, as follows:

1. Section 5.1.2.1.8.C.0.(b) [Cable Tray and Bus Duct Supports)

The criteria for cable tray supports 1imits the loading imposed on the
tray to 50 pounds per linear foot. In fact, the S50 pounds per linear foot
fs a minimum figure, and supports have been designed which accept higher
pounds per linear foot values. This change is made for clarification:

Existing Text

"“1. (b) Cable tray loadin? of S0 pounds per linear foot is used
throughout regardless of tray width or anticipated weight
of wire and cable. In no case does actual weight of wire,
cable and tray exceed this figure."

Revised Text

“1. (b) A standard cable tray live loading of 50 pounds per linear
foot is used throughout regardless of tray width or
anticipated weight of wire and cable. Some cable tray
supports are designed for loads which exceed 50 pounds per

linear foot. In no case does the actual weight exceed the
design limit."

2. Section 8.2.2.11.H4

This section provides criteria for the separation of redundant cables of
safety circuits, but is unclear because it mixes general criteria for all
safety circuits with specific criteria for RPS and ESFAS circuits, and
does not clearly indicate what is general criteria and its applicability.
This change is made for clarification:

Existing Text

“H. The separation of redundant cables of the reactor protection
system and safety features actuation system circuits is
accomplished by spatial separation in accordance with the
following criteria:*
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Revised Text

“H. The separation of redundant cables of safety systems is
accomplished by spatia) separation in accordance with the
criteria given in this section. Specific criteria applicable

only to Reactor Protection Sgstoo [RPS) and Engineered Safety
Features Actuation System [ESFAS) cables is included.”

3. Section 8.2.2.11.4.1
As a result of NCR S-6594 and LER 87-26, the District has performed a Safet

Analysis, 50.59 log No. 1020, which requires the following change to the U
text:

Existing Text
“1. Separate cable tray conduit and penetration systems are....... .

. «..Class 1 Instrumentation circuits are routed in rigid metal
conduits as explained in (2) below."”

Revised Text
"1, Separate raceway (cable tray, conduit and penetration) systems are

. «+.Class T instrumentation circuits are routed in metal raceway as
taplained in (2) below."
4. Section 8.2.2.11.H.2

As a result of NCR S-653%4 and LER 87-26, the District has performed a Safety
Analysis, 50.59 log No. 1020, which requires the following change to the LISAR
text, because the Babcock & Wilcox design interface criteria for RPS and ESFAS
cablcs‘roquiros separate “raceway" and does not specifically require separate
“conduit.”

Existing Text

“2. Reactor protection system and safety features actuation system
instrumentation each have their channels routed in separate conduits
and are physically separated from each other throughout the plant.*®

Revised Text

“2. Reactor protection system and safety features actuation system
instrumentation each have their channels routed in separate raceways
and are physically separated from each other throughout the plant.”
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5. Section 8.2.2.11.M,8

As a result of NCR S-6562 and LER 87-26, and per the Safety Analysis, 50.59
log No. 1002, the USAR will be changed as follows:

Existirg Text

“S. Power and control circuits are not mixed with instrumentation
circuits in any raceway for any system, “

Revised Text

“S. Power and Control circuits are not mixed with instrumentation

circuits in any rccoua{ for any system unless an engineering
analysis for acceptability is performed.”

6. Section 8.2.2.11.H.9

Per the disposition of LER 87-24, the following change to the USAR has been
committed to because both weight and ampacity considerations are different for
power and control cables versus instrument cables. The follow'ng text change

to USAR Section 8.2.2.11.H.9 is planned to provide clarification and agreement
with NEP $204.22:

Existing Text

“9. The maximum percentage fi11 in redundant trays is 40 percent and
wherever possible, 1t is kept at a much lower value.®

Revised Text

“9. The maximum fi11 in trays is limited to prevent exceeding the cable
ampacity rating in accordance with IPCEA No. P-46-426 and ICEA No.
P-54-440, and the designed weight of cable on the tray supports.”
Cable tray fi1! limitations are typically imposed because of the following:

e A1l cable trays - Load bearing capacity of tray and supports

< Power cable trays - Ampacity ratings of cables
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ik

The current status of these items at Rancho Seco are as follows:

Load Bearing Capacity of Cable Trays

A1l tray weights [without regard to percent fil1) have been checked
against the pound per linear foot USAR 1imit and were again checked on
December 28, 1987 with results as described in the commentary to CRTS
Action Item 2. An enhancement is planned to the CRTS software to
calculate cable tra¥ weights for all future design changes, without
regard to fi11 level.

Ampacity Rating of Cables

The ampacities for 600 volt 90°C power and control cables routed
through randomly filled cable trays are based on either the number of
conductors [IPCEA No. P-46-426) or percent fi11 per ICEA No. P-54-440,
typically 40% of a 4" tray.

Scheduled USAR Revision

These changes are scheculed for inclusion in the next annual update of the
USAR in July 1988.
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DESCRIPTION Issue NEAP 4127,
COMMENTARY

CHRONOLOQGY

The identification of concerns regarding CRTS completeness and nissin?
CRTS cards, followed by the further identification of cable installation
problems associated with LERs 85-16 and 86-10, led to the overall review
of Rancho Seco cable installation procedures and practices as described in
the Action Plan and this report. Initial direct cause determination,
confirmed by the preliminary root cause evaluations, has identified that
the lack of a formal procedure, by which proposed changes to the CRTS
database are made, and describing and controlling the issuance and return
of cable and raceway construction cards, was a contributing factor in
cable and raceway installation and documentation problems. It should be
noted that no specific cabling problem appears to have been directly
associated with or caused by the CPTS computer program itself, but that
problem¢ arose throu?h not formalizing the procedure by which cable
additions, modifications, and deletions are made to the plant, and
controlled and inventoried by the cable and raceway construction cards and
the CRTS database.

GENERIC IMPLICATIONS

Lack of a formal procedure to control changes to the CRTS database and
hence contro! cable and raceway additions, modifications, and deletions to
the plant, was a factor in the following types of cable problems at Rancho
Seco:

Cable Tray Qverfills and Qverweights

Prior to June 1987, formal procedures for the engineering review and
acceptance of overfilled cable trays did not exist. Rancho Seco
cable tray supports are designed to support, as a minimum, a cable
loading of 50 pounds per linear foot. The USAR specifies a cable
tray f11) 1imit of 40% so that the cable tray support design of

S0 pounds per linear foot is not exceeded. In the past, undocumented
engineering reviews were made when cable additions to cable trays
exceeded the cable tray fil11 limit, Neither the informa) checks nor
the supervisory approvals were proceduralized, and no documentation
fs available to show that such reviews have been made.
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ITEM NO, 18
~CONTINUED

Presently, NEAP 4127 "Cable and Raceway Tracking System" prevents
the issuance of DCNs to CRTS-related drawings [E-1008, 1010, 1026,
1027 and 1028) unless an error-free report can be produced when the
data is entered into the proposed database. If a design error is
detected, then the DCN is returned to the orlginating engineer for
resolution. Once an error-free report s produced, the is then
submitted to the Electrica) Supervising Engineer for approval.
Should the CRTS error report indicate an overfilled cable tray, the
DCN 1s returned for the engineering review and evaluation of the
cable tray's included cables to verify that the cable tray support
design basis cable loading has not been exceeded.

CRTS Completeness

The "completeness” issue is discussed in the commentaries to CRTS
Action Items 1, 2, 3 and 10. Concerns relate to whether or not CRTS
recorded cable locations match “as-built,” the resolution of CRTS
database discrepancies, cables not recorded in the CRTS database and
missing CRTS cards.

The formalization of CRTS procedures in NEAP 4127 provides the
definitions and responsibiiities sufficient to control future cable
and raceway additions, modifications, and deletions to the plant.
NEAP 4127 formalizes the flow of DCNs to the CRTS-related drawings,
as wel) as the flow of the CRTS generated cable and raceway
fnstallation cards to ensure the retention of completed cards to
ensure CRTS cable and raceway locations match the “as-built" and to
ensure that CRTS data is entered without errors. By procedure,
error reports are run on data to be entered into the proposed data-
base and again, cicu construction is complete, during the fina)
processing of completed cards, in order to ensure that the proposed
data, as wel) as the “as-built" data, is error-free and reflects the
actual plant configuration,

CAVSES

A summary of the overall root cause evaluations is contained in Appendix
5.

CORRECTIVE ACTION

Corrective action has been to issue NEAP 4127 “"Cable and Raceway Tracking
System," on June 15, 1987, to contro! changes to the CRTS database and
control cable and raceway modifications to the plant.
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ITEM N9, 19

DESCRIPTION Provide bases for acceptability of a 95/95 leve! of assurance

regarding cable routing.

COMMENTARY

CHRONOLOGY

The basis for 95/95 is given in the Sampling Plan [Appendix (1)). Cable
sampling started in bebryarv 1987 and was completed on October 26, 1987,
Following a meeting with SMUD on May 6, 1987, and a subsequent telephone
conferance call on May 11, 1987, the NRC requested additional information,

SMUD RESPONSE

The additional information requested has been provided ir an appendix to
the commentary to CRTS Action Item 19 of the July Wire and Cabla Program
Report, GCA 87-400, dated August 18, 1987, and therefore will no longer be
included with this commentary, but will be referred to as Appendix 4 to
this submittal of the Wire and Cable Program Report., Following issuance of
the SER supplement and final acceptance of the Sampling Plan, the
supporting documentation will be maintained in NED files for audit or
re-inspection. Appendix 4 will be forwarded to NRR [in final form with
inspections complete] with the monthly Wire and Cable Program Report. The
appendix has been prepared by a SMUD consultant [Impell) and:

1. Provides information on established precedents.
2. Provides additional information on the technica) basis for the

Samoling Plan and provides a comparison between the Rancho Seco
Sampling Plan and Military Standard 108D and related plans,
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ITEM NO. 20

DESCRIPTION Resolve NRC concerns about possible bilasing of sample.

COMMENTARY

CHRONOLOGY

Section 9.1 (3), Evaluation Process, of the Rancho 3eco Sampling Plan
(Appendix (1)) contains the following statement:

“If a deviation does exi,t between the CRTS database routing and the
“as-built" routing, the results are first checked against existing CPRs or
CONs to determine If the deviation has already been dispositioned. If
;his p:oblon has been dispositioned by a CPR or CON, no defect for that

ot exists.”

The question was raised, by Mr. Faust Rosa, at the May 6, 1987 meeting as
to whether the dispositioning of deviations, by CPR or CON, introduced a
bilas into the sampling.

SMUD RESPONSE

The response to the concern is provided in this commentary. The process
described in Section 9.1 (3) is essenvially only a correction of minor
bookkeeping errors, none of which impacted the cable route. Only seven
cables had deviations which were dispositioned as described. A)) are
detalled herein and none had deviations which affected the route. No bias
was introduced into the sampling by Section 9.1 (3). This commentary wil)
be added to the Sample Plan in the next reviiion,
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TABLE 1
List of Circuit Tracing Walkdown Cables with CONs or CPRs

The following 11st of cables are part of the CRTS circuit tracing sample
cables and have CRTS problems identified as CONs(*) or CPRs(**).

Item Cable Hork Request Number LON or CPR Designation
1 1G1Q886AR 108063 CON-0118
CPR-0083
2 IMIA137 C 127745 CON-000!
3 1P1A06 D 126992 CON-1018
B 1R1C26088 128755 CPR-0365
5 1R1C469CL 127708 CPR-0031
6  IR2IR2M C 127006 CPR-0534
CPR-0672
? 1118314 A 127022 CPR-0866

* Conversion error reports (CONs) were generated for equipment,
raceway, and cable problems identified from the June 1980 computer
conversion error reports prepared by SMUD's contractor, Contro) Data
Corporation, when Bechte! Power Corporation's EE-S55) database was
converted to the present CRTS database.

e cals_!:nhlnn_lnnnxxx_%§EQ;J were generated for equipment, raceway,
and cable problems identified after tne June 1980 conversion,

The following describes the problems and resolutiuns stated on the associated
CONs/CPRs and their impact on the clrcult tracing walkdown effort.
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Table | (continued)
1TEM 1

Cable: 1G1Q886AR on CON-0118 and CPR-00S3

Problems: CON-0118 states that the CRTS raceway vias do not
match Bechtel's EE-553 cable routing.
CPR-0053 states that the construction card's first
and last vias (“"red") do not match CRTS first and
last vias (“white"),

Resclutions: CON-0118 -- Junction box numbers were removed

from CRTS vias and were confirmed by walkdown,
CPR-0053 -~ Inspection verified the cable is
painted with "red.” DCO has been issued to
correct CRTS,

Walkdown Impact: None on cable routing,

1TEM 2

Cable: IMIA137 C on CON-QOO!

Problem: CON-00O1 states that CRTS vias show cable tray
L4IVi6 connecting to L3ISBNS, but CRTS raceway
connictions do not show them connecting.

Resolution: CON-0001 -« CRTS Reviston Leve)l 1372, 02/16/87,
;cc::; ;ommuom show tray L43V3I6 connecting
° .

Walkdown Impact: None on cable routing.



| 1TEM 3
Cable:
Problem:

Resolution:

I1TEM 4
Cable:
Problem:

Resolution:

Walkdown Impact:

11EM §
Cable:
Problem:

Resolution:

Halkdown Impact:

Walkdown Impact:

T TP TR SR T
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Table | (continued)

1P1AD6 D on CON-1018

CON-1018 states that “from" termination of cable
does not match equipment 1.D. schedules.

CON-1018 -~ "From" termination is a section of a
panel. Pane)l is listed in equipment I.D.
schedule.

None on catle routing.

1R1C26088 on CPR-0865

CPR-0B6S5 states that CRTS shows the cable has a
deleted status and removal of the cable is not
verified.

CPR-086S -~ Inspection verified the cable is

being spared and has been retagged to
181PADI0Y.

Cable 13 deleted. New sample cable selectea.

IR1CA69CL on CPR-003)

C?IagOSI states that the pull card 1s not signed
by QC.

NCR was issued, and when dispositioned, the pull
card will be signed by QC after inspection.

None on cable routing.



L11EM 6
Cable:
Problems:

Resolutions:

1168 2
Cable:
Problem:

Resolution:

Walkdown Impact:

Walkdown Impact:

Enclosure
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Table )| (continued)

IR2IR2K C on CPR-0534 and CPR-0672

CPR-0534 states that the cable s routed in
Class 2 overfilled tray.

CPR-0672 states that the construction card has
not been received and that the number of
conductors does not match design drawings.

CPR-0534 -~ Cables in overfilled tray were
analyzed.

CPR-0672 -~ Resolution of Non-Class ) probliem on
unsigned construction cards s not completed.

None on cable routing.

1118314 A on CPR-0866

CPR-OBES states that CRTS shows the cable has a
dol:;::dstatus and removal of the cable 13 not
ver .

Inspection was performed and corfirmed that the
cable does not exist,

Cable 15 deleted. New sample cable is
selected.



i

RESCRIPTION Provide NRC with location of cable pull cards.

Refer to commentary to CRTS Action Item 3.
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ITEM MO, 22

RESCRIPTION Provide NRC with future plans for cable pull cards,

COMMENTARY
Refer to commentary to CRTS Action Item 3,
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RESCRIPTION Redundant cabling in the samy fire area (LER 86-10 and 87-13),
COMMENTARY

CHRONC..OQY

Refer to Roct Cause Investigation 86-10. ,

GENERIC IMPLICATIONS

LERs 8610 and 8713 identified significant concerns with Rancho Seco
cable configuration control. LER B6-10 fdentified seven saftt{-rolatod
instrumentation cables in Fire Area 17 that were not rerouted into :
~ fire-wrapped conduit as required b{ CRTS. LER 87-13 identified seven
safety related instrumentation cables that were not moved from Fire Area
36 to Fire Area 3! as required by CRTS. In both cases, the cable
rerouting was to have been performed under ECN A-4942, and in fact the
subject cables were correctly routed per the original issue of ECN
A-4542. However, the routing of the cables was revised severa) times
| after the inftial fssue of ECN A-4542, and the fallure to subsequently \
reroute the cables resulted in LERs 86-10 and 87-13, In addition to the
safe shutdown/Appendix “R" comcerns that arose as a result of the
fncorrectly routed cables, additional concerns fdentified by preliminary -
root cause investigations include that of adequate control of CRTS cable :
and raceway installation cards [See commentary to CRTS Action Items 3 and
18) and the fallure of the Electrical QC inspectors to verify proper :
location and routing of the subject cables [Notice of Violation |
$0-312/87-21/.01), h

o |
Refer to the summary of the Root Cause Investigation 86-10 [Appendix (5)) .
for the root cause findings,

CORRECTIVE ACTIONS

In response to LER 86-10, Rancho Seco began an inspection program of
safety-related cables to establish a level of confidence in the cable
Tocations, as well as the CRTS database. Based on the analysis of the
misrouted cables in LER 86-10, and the lack of identified cable routing
problems in the original plant cadble population, the decision was made to
sample onl{ those scfot{-rolatcc cables installed after commercial
operation in 1975 [justification provided in commentary to CRTS Action

B
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Attachment 4

LTEM NO. 23
CONTINUED

Item 7, As described in the Sampling Plan (Appendix (1)), the
post-commercial operation safety-related cables have been divided into
four sn{lo populatiuns and the objective has been to demonstrate with a
95% Jevel of confidence that at least 95% of the sampled population 1s
cwrxt.t:{ installed in plant per CRTS, Cable inspection, as part of
the ing Plan, identified the seven additional cable misroutes
described in LER 87-13, and prompted the 100% inspection of the Lot 4
sample population, which fs complete with no adaitiona) major defects.

Additional cable misroutes were fdentified as described in ODRs 87-604 and
87-723, and have required the 100% inspection of the Lot | sample
population, completed on December &, 1987, Cable rerouting for those
misrouted cables identified by LER 86-10 was performed by ECN R-0U76% ang
15 construction complete., C(able rerouting for those misrouted cables
fdentified by LEK 87-13 was performed by work request 128036 and 1s also
complete, Misrouted cables fdentified by ODRs 87-604 and 87-723 will be
corrected by ECNs R-1785 and R-1786, 1ssued on July 23, 1987 and June 26,
1987 respectively, Construction completion for R-1785 was on October 28,
1987 and closure for R-1786 was on November 23, 1967, Additiona)
corrective action nas been to include in the Modification
Procedure/Inspection Standard MP/1S 307, “Cable Installation,”
requirements to ensure that when instailing cable, that the mﬁ,n
documents are the latest revision, and that the cable routing information
on the E-1010 sertes drawing matches that on the applicable cadle
installation card. Further requirements have been included in MP/1S 307
by Procedure Change Notice, in order to clarify the requirements for
withessing cable pulls, as follows:

“Yerify the cable 1s installed in the raceway specified by the
applicable E-1010 series Omﬂnz’.” Verification shall consist of
witnessing the installation of cable.”



7

ITEM NO, 24

DESCRIPTION Provide description of the installation
cables.

COMMENTARY
Refer to the commentary %o CRTS Action Item No, 7.

Enciosure
To GCA 88-00)

rocedures and practices

used at Rancho Seco for the original cable population of 14,000

A NSNS,
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I1TEM NO, 25

DESCRIPTION Document a thorough engineering evaluation of the procedures
::gs: ’:1f1cltioat used to install cable in the period

COMMENTARY
CHRONOLOGY

This CRTS Action Item stams from a lack of independent inspection for the
fnstallation of approximately 1100 safety cables in the period

1983-1985. This 1s identified in a draft Notice of Violation, included
by NRC Region V, in a letter to SMUD dated July 30, 1987, Subject: NRC
Inspection Report.

The concern which exists is that the lack of independent inspection could
have resulted in not detecting damage to cable during installation. This
engineering evaluation addresses the approximately cables installed
1975-1986 and covers two areas:

1) Adoquac“of cable installation procedures and specifications used
1975-1986.

2) Evidence of cable damage experienced 1975-1986.

The NRC Notice of Violation fdentifies a SMUD letter dated September 23,
1976 which stated that the Rancho Seco QA program complied with the
!uﬂicnco fven in NASH NO, 1284. This document in turn invokes IEEE
tandard 336-197) [ANSI N4S.2.4-1972). 1EEE 336-197) requires in Section
2.3 "Procedures and Instructions" that “Installation, inspection, and
test procedures and work instructions shall be prepared and documented
for those activities 'l\l!»!.:ith\n the scope of this standard.® Cable
installation is covered in tion 4.

This evaluation 15 made against the 1976 SMUD commitment.
GENERIC IMPLICATIONS

Approximately 14,000 cables were included in the original construction
cable Installation. Both the NRC and SMUD evaluations [NRC inspection
report 50-312/87-21 Section 2.A.(1) and CRTS Action Item 7) accept the
adequacy of quality control in the original construction.

The 9000 cables installed 1975-1986 may be summarized by year as
follows. The Class | cable totals given are approximate and derive from
Appendix | to the Wire and Cable Program Report. The Class 2/3 cable
totals are ratioced from the Class | totals.
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Approximate Cable Distribution by Year
YEAR CABLES CLASS 1 NON-CLASS

LECN closurel  INSTALLED CABLES . CABLES  [3.425 X Class 1)
? 228 5 174
197§ 66 15 5
1976 4 ] 3
1977 53 12 4
1978 101 23 78
1979 53 12 4
1580 598 138 463
1981 0 0 0
1982 0 0 0
1981 3638 822 2816
1984 828 187 641
1985 3318 749 2566
1986 AL . —
9000 2034 6966

Includes 25 cables whose ECNs were closed in 1987. ? « Year not
confirmed.

The period 1983, 1984, 1985 saw 1758 Class | cables installed or over 86%
of the total installed 1975 through 1986. A detailed evaluation has been
made [year by year) of:

. Installation specifications
. Installation procedures
. Inspection procedures

This evaluation has determined that no Rancho Seco cable installation
specifications as such, existed dur!n’ the years 1975 through 1981,
Wowever, the required cable installation attributes were addressed by
inspection requirements contained in Construction Inspection Data Reports
[CIDRs) included with each work request package. Coples of CIDRs for
1978 and 1980 are included as Appendix 6 of this report. From 1982
onward, installation specifications existed and were adequate. Detalls
are as follows:
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YEAR 1975
Installation Specifications: None
Installation Procedures: EM-145 Rev. O
Inspection Procedures: QCI 107 Rev. 0, 1, 2, 3
Industry Guides/Standards: None
Regulatory Standards: None
Compliance YES N
Cable Installation Specifications Issued? X
Material Handling Addressed? X
Cable Tensile Strength Addressed? X
Cable Sidewal) Pressure Limitations Addressed? X
Cable Pulling Calculations Addressed? X
Installation Tension Measurements Addressed? X
Cab:e Lubricants Addressed? X
Cable Bending Limitations Addressed? X
Installation Procedures Issued? X
Inspection Procedures Issued? X
YEAR 1976
Installation Specifications: None
Installation Procedures: EM-163 Rev. 0
Inspection Procedures: QCI 107 Rev. 3
Industry Guides/Standards: T1EEE 336-19M

Regulatory Standards: Safety Guide 30






YEAR 1978

Installation Specifications:

Installation Procedures:
Inspection Procedures:

Industry Guides/Standards:

Regulatury Standards:
Compliance:

YEAR 1979

Installation Specifications:

Installation Procedures:
Inspection Procedures:

Industry Guides/Standards:

Regulatory Standards:
Compliance:

YEAR 1980

Installation Specifications:

Installation Procedures:
Inspection Procedures:

Industry Guides/Standards:

Regulatory Standards:
Compliance:
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None
EM-163 Rev. 0, 2, 3

QAP 29 Rev. |
QCI 107 Rev. 3, 4

[EEE 336-1977
TEEE 422-1977

Safety Guide 30
See 1976 Response

None
EM-163 Rev. 3

QAP 29 Rev. )
QCI 107 Rev. 4

TEEE 336-1977
TEEE 422-1977

Safety Guide 30
See 1976 Response

None

EM-163 Rev. 3
QAP 29 Rev. )

QC1 107 Rev. 4
IEEE 336197
TEEE 336-1980
IEEE 422197
Sa'ot‘ Guide 30
See 1976 Response



e paly o oo aE . adadiy  dgegliiol L

YEAR 1961

Installation Specifications:
Instaliation Procedures:
Inspection Procedures:

Industry Guides/Standards:

Regulatory Standards:

Compliance:
* gffective Date Not Known

YEAR 98¢

Installation Specifications:

Installation Procequres:

Inspection Proceuures:

Industry Guides/Standeras:

Regulatory Ltandards:
* [ffective Date Not Known

Enclosure
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EM-163 Rev. 3

Ell G-2 Rev, 0

Ell G-4 Rev, 0, 1*
QAP 29 Rev, 1, 2, 3, 4
QL1 107 Rev, &

TEEE 336-1960
IEEE 422-1977

Safety Guide 30
See 1970 Response

CMP Rev. 0, 1, 2

CMP Rev, 0, 1, 2
EM-163 Rev, 3

EIl EC-1) Rev, O, 1*
Ell G2 Rev. 0

(xl 5" m. °' ]'
QAP 2§ Rev. 4

QCI 107 Rev, &

1EEE 336-1980
IEEE 422-197)

Safety Guide 30

R—— P —
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ITEM NO, 25
_CONTINUED
Compliance NO

Cable Installation Specifications Issued?

Material Handling Addressec?

Cable Tensile Strength Addressed?

Cable Sidewall Pressure Limitations Addressed?
Cable Pulling Calculations Addressed?
installation Tension Measurements Addressed?
Cable Lubricants Addressed?

Cable Bending Limitations Addressed?

Installation Procedures Issued?

> > € € > > > 2 > > E

Inspection Procedures Issued?

Comments: Tre intent of IEEE 326, IEEE 422, and Safety Guide 30 were met.

YEAR 1983
Installation Specifications: CMP Rev. 2, 3, 4, 5
Installation Procedures: CM" gev. 2, 3, 4, 5
EM-163 Rev., 2
Inspection Procedures: EITI CC-~1) Rev. 1*, 2, 3
EIl -2 Rev, 0, 1, 2
EIl G-4 Rev. 0, 1%, 2
QAP 29 Rev. 4
QCI 107 Rev. 4
QCP 330 Rev. 2, 3, 4
Industry Guides/Standards: [EEE 336--1980
IEEE 422-1977
Regulatory Standards: Safety Guide 30
Compliance: Sex 1982 Response

* Effective Date Not Known



RaeLER'S co

Inspection Procedures:

Industry Guides/Standards:

Regulatory Standards:
Compl tance:

* gffective Date hot Known

YEAR 1985
Installation Specifications:

Installation Procedures:

Inspectica Procedures:

Industry G.i¢es/Standards:

Regulatory Standards:
Compliance:

* Effective Date Not Known

Attacnhment 4
Page 68
ITEM NO, 25
“CONTINUED ™
YEAR 1984
Installation Specifications: CMP Rev. &, 6
lastallation Procedures: CMP Rev. 5, 6

EM-163 Rev. 3, 4

EIT EC-11 Rev. 3, 4, 5, 6
EIl G-2 Rev., 2, 3, 4, 5*
Ell G-4 Rev, 2, 3

QAP 29 Rev. 4

QCI 107 Rev. 4

QCP 330 Rev. 4, 5

[EEE 336-1980
IEEE 422-1977
[EEE 690-1984

Safety Guide 30
See 1982 Response

CMP Rev, 6, 7, 8, 9, 10
NEPM 5304,8C Rev., O*
CHMP Rev, 6, 7, 8, 9, 10
EM-163 Rev. 4

NEP 63u7 Rev. O

EIl EC-11 Rev, ©

E«l G2 Rav. 4, 5

EIl G-4 Rev. 3, 4

QAP 29 Rev. 4, 1

QCI 107 Rev, 4, 5

QCP 330 Rev. 5

[ELE 336-1980

IEEE 336-1785

IEEE 422-1977

[EEE 690-1984

Safety Guide 30

see 1982 Response



YEAR 1986

Installation Specifications:

Installation Procedures:

Inspection Procedures:

Industry Guides/Standards:

Regulatory Standards:
Compliance:

* Effective Date Not Known

YEAR 1987

Installation Specifications:

Installation Procedures:

Inspection Procedures:

ndustry Guides/Standards:

Regulatory Standards:
Compliance:
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NEPM 5304.8C 0*, 1, 2

EM-163 Rev. 3, 4
MP/1S 307 Rev. 0
NEP 6307 Rev. 0, 1

MP/1S 307 Rev. 0
NEP 6307 Rev. 0, 1
QAP 29 Rev. 1, 2
QCI 107 Rev. §
QCP 330 Rev. 5

IEEE 336-1980
IEEE 422-1977
TEEE 422-1986
IEEE 690-1984
Safety Guide 30

See 1982 Response

1S-E-5304.8 Rev. 0
NEPM 5304.8C Rev. 2, 3

EM-163 Rev. 4
MP/IS 307 Rev. 0

MF/IS 307 Rev. 0
QAP 29 Rev. 2
QCI i07 Rev. §
IEEE 336-1985
[EEE 422-1986
IEEE 690-1984
Safety Guide 30

Seer 1982 Response
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CONCLUSIONS

Of the 9000 cables installed 1975-1986, approximately 1080 [12.5%) were
installed 1975 through 1981 without issued cable installation specifications,
but with the required inspections covered by CIDRs.

The cables installed after 1981 were covered by installation specitications
which were adequate to prevent cable damage. Two conclusions are apparent:

1. 87.5 percent of cables installed 1975-86 were installed wh'le
adequate installation specifications and procedures existed. 12.5
percent were installed without installation specifications, but with
the inspection attributes covered by C'DRs.

2. The cables installed in the 1983, 84, 85 period were covered by
adequate installation specifications and procedures.

REFERENCES AND DOCUMENTATION

The following is a 1ist of the cable installation documents referenced in this
commentary. Availability of copies at Rancho Seco 1s also indicated.

Cable fnstallation related specifications and procedures
CMP Construction Methods and Procedures, Section III Cable
Installation

Inftial Release dated 06-04-82

Revision | dated 07-16-82
Revision 2 dated 07-29-82
Revisfon 3 dated 01-28-83
Revision 4 dated 04-06-83
Revision 5§ dated 04-25-83
Revision 6 dated 11-16-84
Revision 7 dated 03-27-85
Revision 8 dated 05-08-85
Revision 9 dated 05-15-85

Revision 10 dated 08-26-85

Cancellation - dated unavailable

Note: Revisions 1, 2, 3, 5, 6, B, and 9 were
unavailable.
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_CONTINUED

EIT EC-1 Engineering and Inspection Instruction Manual - Cable
Installation During Construction and Major Modification

Revision O dated 08-12-81

Revision 1 dated unavailable

Revision 2 dated 01-29-83

Revision 3 dated 04-30-83

Revision 4 dated 03-20-84

Revision 5 dated 06-28-84

Revision 6 dated 11-01-84

Cancellation date unavailable

Note: Revisions O through 5 were unavailable.

EIl G-2 Engineering and Inspection Instruction Manual - Site
Constrgction Inspector (Generation Engineering Quality
Control)

Revision O dated 08-12-81

Revision 1 dated 01-29-83

Revision 2 dated 04-25-83

Revision 3 dated 03-28-84

Revision 4 dated 12-03-84

Revision 5 dated 01-07-85

Cancellation date unavailable

Note: Revisions O through 4 were unavailable.

EIl G-4 Engineering and Inspection Instruction Manual -
Process of Construction Inspection Reports

Revision O dated 08-12-81

Revision 1 dated unavailable

Revision 2 dated 04-25-83

Revision 3 dated 03-28-84

Revision 4 dated 11-25-85

Cancellation date unavallable

Note: Revisions C through 3 were unavailable.

EM-163 Electrical Maintenince - Installation of Permanent
Plant Cables

Revision O dated 11-19-75
Revision 1 dated never fissued
Revision 2 dated 05-31-78
Revision 3 dated 10-06-78
* Revision 3 dated 10-09-80
Revision 4 dated 09-21-84
* Error was made in assigning revision number.



IEEE 336

IEEE 422

IEEE 690

[5-E-5304.8

MP/1S 307

NEP 6307
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ITEM NO, 25
_CONTINUED

IEEE Standard Installation, and Tost\n? Requirements
For Instrumentation and Electrical Equipment During
the Construction of Nuclear Power Generating Stations

Initial issue 1971
Revised 1977
Revised 1980!
Revised 19852

Title revised to: IEEE Standard Installation,
Inspection, and Testing Requivements for Class 1E
Instrumentation and Electrical Equipment at Nuclear
Power Generating Stations.

Title revised to: IEEE Standard Installation,
Inspection, and Testing Requirements for Power,
Ins:;gm:ntatson. and Control Equipment at Nuclear
Facilities.

1EEE Guide For The Design and Installation of Cable
Systems in Power Generating Stations

Initial 1ssue 1977
Revised 1986

IEEE Standard For The Design and Installation of Cable
Systems for Class 1E Circuits in Nuclear Power
Generating Stations

Inftial 1ssue 1984

Installation Specification - Rancho Seco Nuclear
Generating Station Installation Specification For
Electrical Cable Installation and Termination
Inftial issue dated 08-26-87

Modification Procedure/Inspection Standard
Revision O dated 12-12-86

Nuclear Engineering Procedure - Cable Installation
Inttial fssue dated 12-28-85

Revision 1 dated 10-17-86
Cancelled as of 12-12-86
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ITEM NO. 25
_CONTINUED

NEPM 5304.8C Nuclear Engineering Procedure Manual - Electrical
Cable Installation and Termination

"Tnitial fssue dated unavaiiable
Revision 1 dated 07-03-86
Revision 2 dated 11-06-86
Revision 3 dated 02-18-87
Cancelled as of 08-28-87

QAP-29 Construction Inspection

Revision 1 dated 06-14-78
Revision 2 dated 02-10-8)
Revision = Jjated 05-18-81
Revision 4 dated 09-01-81
* Revision 1 dated 06-05-85
* Revision 2 dated (1-01-86
Cancelled 07-28-87
Error was made in assigning revision number,

QCI 107 Quality Control Instruction - Installation Inspection
of Electrical Cable, Wire, and Conduit

Inftial issued dated unavailable

Revision 1 dated unavailable

Revision 2 dated unavailable

Revision 3 dated 09-30-75

Revision 4 dated 08-04-78

Revision 5 dated 03-12-85

Cancellation date not available

Note: Revisions O through 2 were unavailable.

QCP 330 Quality Control Procedure - Conduit and Cable
Inspection

Original dated 02-03-82
Revision | dated 03-15-82
Revision 2 dated 05-18-82
* Revision 3 dated 02-03-83
Revision 4 dated 04-20-83
Revision 5 dated 01-18-84
Cancelled as of 09-25-86
* Revision 3 changed title to Cable Installation
Inspection Procedure.

Safety Quality Assurance Requirements For the Installation,
Guide 30 Inspection, and Testing of Instrumentation and
Electrical Equipment

Initial Yssue 08-11-72
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ITEM NO, 26
DESCRIPTION Provide description of the events and circumstances leading to

the misrouting of cable described in LERs 85-16, 86-10, 87-13
and 87-26.

COMMENTARY

Refer to Root Cause investigations RC 85-24, RC 86-'0 and RC 87-09
[Appendix 5].
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ITEM NO. 27

DESCRIPTION Providc description of the events and circumstances leading to
the discrepancies discovered between the “as-built" cable
routes and the routes recorded in CRTS.

COMMENTARY
See Root Cause Report 87-03 Cable Raceway Tracking System.
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Commentary
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ITEM NO, 28

Provide the bases for acceptability of a 95/95 level of
assurance regarding cable routing. [Compared with other
accepted homogenous populations)

The basis for acceptability of a 95/95 level of assurance
regarding cable routing rests on two arguments:

1)  Prior use of 95/95 acceptance criteria in Nuclear Power
Plant Sampling Applications,

2) Application of 95/95 acceptance criteria to cable routings.

The resporise concerning prior acceptance of 95/95 is given in
the response to CRTS Action Item 19 and is complete. Final
inspection results are given in Table 1 at the end of this
commentary,

Application Of 95/95 Acceptance Criteria To Cable Routings

The confidence level established by the 95/95 acceptance criteria is the
conditional probability that the percentage of major defects in the total

population is

1ess than or equal to five percent.

Two populations [Lots ) and 4] have been given 100% inspections, The

acceptance cri

teria 1s applied to Lots 2 and 3, both of which have been

sampled with the following results:

Lot 2 Lot 3
Population Size: 1383 176
Sample Size: N 51
Major Defects: 0 0
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ITEM NO. 28
“CONTINUED

Statistical inferences using the Likelihood Density Function Method are:

Lot 2 Lot 3

Maximum 11k11ihood

estimate of the

percentage of

improperly routed

circuits in the

population: 0% 01

Conclusion: With 95.0% confidence, With 96.0% confidence,
it can be asserted that it can be asserted that
97.0% or wore of the 95.5% or more of the
circuits are properly circuits are properly
routed, routed,

[Note: "“Confidence" is the conditional probability that the population
from which the sample was drawn contains no fewer than 'X' percent
acceptable ftems, given the evidence available from the sample.)

Statistical inferences using Acceptance Sampling Methodology are:

Lot 2 Lot 3
Acceptance Number ] 0
Conclusion: With 95.0% confidence, With 95.8% confidence,
it can be asserted that it can be asserted that
95.0% of the circuits 94.9% of the circuits
are properly routed, are properly routed,

[Note: "Confidence" is the conditional probability of rejecting a lot
containing 'X' percent discrepant items, given that a lot of that quality
has been submitted, )
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ITEM NO, 2¢
_CONTTNUED

The establishment of Lot 3 separately from Lot 2 was done in an attempt to
establish whether the cards with "questionable" signatures constituted a special
class with a common problem. With 29.0 percent of Lot 3 inspected, this is
clearly not the case, and the “"questionable" si?naturts have no si© "/ica ne.
Therefore, Lots 2 and 3 can be examined statistically by combining e total and
sampled populations. This gives a population:

LOT 2 + Lot 3
Population Size: 1559
Sample Size: 142

This allows the examination of the statistical inferences for the combined
lots. These ficures are:

Statistical inferences using the Likelihood Density Function Method are:
Lot 2 + Lot 3

Conclusion: With 95.1% confidence,
it can be asserted that
98.1% or more of the
circuits are properly
routed,

(Note: “Confidence" is the conditional probability that the population
from which the sample was drawn contains no fewer tnan 'X' percent
acceptable ftems, given the evidence available from the sample.)
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ITEM NO, 28
_CONTTNUED

Statistical inferences using Acceptance Sampling Methodology are:
[For an acccp%gncc number of zero)

Lot 2 + Lot 3

Conclusion: With 95.1% confidenca,
it can be asserted that
98.0% of the circuits
are properly routed,

[Note: “Confidence" is the conditional probability of rejecting a lot

containing 'X' percent discrepant items, given that a lot of that quality has
been submitted, ]

A reliability 1evel of 98% for the combined population of 1552 would indicate the
possibility of 31 or fewer major defects. This possibility has to be evaluated
against the evidence produced by the inspections and other sources:

19 major defects were found; 7 in Lot 4 and 12 in Lot 1. These defects fall
into 3 incidents as follows:

Seven [7] major defects in Lot 4 were all in one incident and are documented
in LER 87-13, The seven cables were to have baen moved by ECN A-4942 from
Fire Area 36 to Fire Area 31, but were left in place. Associated with this
fncident are the seven additional cables that were to have been rerouted into
fire wrapped conduit in Fire Area 1/, The cables were identified by LER
86-10 prior to the start of the Sampling Program, and are not counted as
major defects, The misrouted cables could have caused a loss of redundancy
if a fire had occurred in either Fire Area 17 or 36, The direct cause of the
cable misrouting has been identified as perscnnel error.
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ITEM NO, 28
_CONTINUED

2. Eleven [11] Major Defects were found to have been caused in a second
fncident in 1981 when a power and control tray was re-tagged as an
instrument tray but without the eleven power and control cables being
removed. The direct cause appears to be failure by construction to pull
back cable as required by design documents,

3. One [1] Major Defect was caused in 1984 when a Class | conduit stopped
short of a floor blockout, causing the cable installer to complete the
last four feet of the route in a Non-Class 1 cable tray.

Evidence - Other Than Inspections

An examination of all sources [such as LERs, ODRs, NCRs) for major defects in
Populations 1, 2, 3, and 4 have found no major defects to add to the total of 19
found by the fnspections other than the 7 major defects reported in LER 86-10
wgigh :;o par; of the same incident reported in LER 87-13 and discussed as part
of incident #1.

The major defects found are therefore limited to the three incidents described.
This fact is strong evidence to suggest that there was no systematic breakdown
in the design and/or installation process for cables but rather a limited nunber
(3] of specific incidents. This is taken as an indication that the real number
of major defects, which would be found by a 100% inspection, is 1ikely to be
less than the statistically inferred totals.

Correlation between earlier precedents [established by NRC) for acceptance of
95/95 sampling of safety related components [such as structural steel welds and
concrete expansion bolts] is viewed as follows:

Given a possible discrepant [major deiect] population of 31, the following must
occur coincidentally to impact plant safety,

1) A major defect or defects have to exist in safety related components,

2) The major defect or defects have to involve a 1oss of redundancy in
safety system,

3) An incident or accident has o cause a coincident faflure in
redundant safety systems,
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ITEM NO, 28
_CONTIRUED

The basis of the NRC acceptance of 95/95 sampling for structural steel weld
fnspections is assumed to be the low probability of coincident weld failure in
supports of redundant systems., The following must occur to cause a loss of
redundancy:

1. A defective weld must exist in the welded steel supporting a safety
system,

2. A defectiv2 weld must also exist in the welded steel supporting the
redundant safety system,

3.  An incident or accident must cause stresses resulting in weld
failures in welded supports for redundant safety systems,

4. The failures must be sufficiently severe to impair safety function
[in both sets of equipment] below an acceptable level,

The basis of the NRC acceptance of 95/95 sampling for concrete expansion bolts
is assumed tc be the lTow probability of coincident failures in redundant safety
related equipment. The following must occur to cause a loss of redundancy:

1. Defects must exist in bolts holding down safety related equipment,

2. Defects must also exist in bolts holding down redundant safety
related equipment,

3. M incident or accident must cause stresses resulting in bolt
failures in both sets of equipment,

4. The failures must be sufficiently severe to impair safety function
[1n both sets of equipment] below an acceptable level,

For major defects in the cable routes of safety related cables the possibility
of coincident failures in redundant safety systems is more complex., The types
of major defects fdertified at Rancho Seco include:

A.  Redundant safety ~ables in the same fire area [14 cadles in )
incident).

B. Lack of acceptable separation between Class 1 cables and Non-Class )
cables [2 cables in 1 incident).

G Lack of acceptable separation between Class ) instrument cables and
Class 1 power/control cable [42 cables in 6 iacidents].
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ITEM NO, 28
“CONTIRUED

A, B, and C defects have been identified in the Rancho Seco cable populations
and are considersd viable. Possible scenarios which could impact plant safety

are:

1.
2.

Major Defect A, A fire causing a loss of redundancy.

Major Defect B. An electrical overcurrent condition in a Non-Class
cable combined with a single failure in an overcurrent device. This

could cause a condition in which a cable failure could impact a Class
} cab}o [Tacking adequate separation] resulting in a loss of safety
unction.

Major Defect C. An electrical transient in a power cable causing a
spurious control or indication signal in an instrument cable [lacking
adequate separation].

Scenarfo 1 postulates a single major defect resulting in a loss of redundancy.
This would appear to indicate the need to reduce the possibility of major
defects to a minimum. MHowever, for a single incident or accident to cause a
loss of redundancy the following must occur:

Major Defect A

1.

Redundant safety cables must exist in the same fire area.

2. A fire must be inftiated.

3. The fire detection/prevention system must fail,

4, The fire must cause a loss of safety function in both IEEE 383 qualified
(fire retardant] cables.

5. Neither loss of safety function is to a “fail-safe” condition,

Major Defect B

1. A lack of acceptable separation must exist between a Class 1 cable and a
Non-Cliss 1 cable.

2. A failure must occur in the Non-Class 1 circuit conductor or component,

3. A failure must occur in a Non-Class 1 circuit protective device,

4. The effects of the two failures must be sufficiently severe to cause a

failure in an adjacent Class 1 cable,
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ITEM NO. 28
“CONTINUED

5. The Class 1 faflure is not to a “fail-safe"” condition.

A, A simultaneous failure must occur in a redundant Class 1 circuit.

Major Defect C
1 A lack of separation must exist between & Ciass 1 instrument cable and a

power or control cable.

2. An electrical transient must occur in the power or control cable causing a
“spike” [electromagnetic induction] in the instrument cable,

The magnitude of the induced “spike" in the Class 1 instrument cable must
be sufficient to initiate a spurious action or indication in the
instrument circuit,

4, A simultaneous failure must occur in a redundant instrument circuit,

From the evidence and discussions provided it would appear that:

The number of major defects in Lot 2 and Lot 3 cable routes, that would be
found by a 100% inspection is 1ikely to be less than thirty-one [31].

The 1ikelihood of major defects in cable routes causing a loss of
redundancy in safety systems is not higher than the 1ikelihood for welds
and concrete expansion bolis sampled to the same level,

Conclusion

The confidence/reliability levels for Lot 2 and Lot 3 are as stated above. To
closely correlate the sample results from three diverse populations appears
impractical. Mowever, based on the logic presented in this commentary, the
acceptance of 95/95 for sampling homogeneous populations is considered to be
equally valid for cable routes as it is for weld inspections and inspections of
concrete expansion bolts,
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ITEM NO. 29

DESCRIPTION Provide an ftemized 1isting and description of chan?os in
procedures and controls for cable design and installation which
have been made in response to the identified cab)e deficiencies.

COMMENTARY

The changos in procedures and controls made in response to identified
cable deficiencies are part of the corrective actions taken by SMUD. To
place the changes in context, each identified cable deficiercy is
discussed [when appropriate) relative to direct and root causes together
with a description and detall of each corrective action.

For convenience in considering corrective actions, they are presented in
six groups:

1.0 CRTS Procedures and Cable Design Interface.

2.0 CRTS Procedures and Cable Installation Interface.
3.0 CRTS and Engineering Design Problems.

4.0 CRTS and Data Discrepancies.

5.0 CRTS and Cocuments of Record.

6.0 CRTS and Software Problems.

1.0 CRTS PROCEDURES AND CABLE DESIGN INTERFACE
Report Ref: CRTS Action Items 1 and 2.
Problem: Missing and discrepant (RTS data.

Direct Cause: The direct cause of problems in the CRTS cable design
fnterface area was a lack of CRTS use procedures.

Root Cause: The root cause of the CRTS problems is that neither
Nuclear Engineering ncna?oaont nor the CRTS
supervisor were adequately involved in the CRTS.
[Root Cause 87-03, Appendix 5,)

Corrective For a detalled review of corrective actions against
Actions: root cause evaluations, see CRTS Action Item 30.

Immediate Corrective Actions - Pre Restart

1.1 A procedure [NEAP 4127, Rev. O, "Cable and Raceway Tracking
System") was issued on June 15, 1987 and controls the method by
which proposed changes to the CRTS data base are submitted,
approved and incorporated.
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ITEM NO. 29
_CONTINUED

1.2 As described in the commentary to CRTS Action Item 6, a NED
ifnstruction given on May 1, 1987, and effective on June 15,
1987, requires all CRTS input documents/forms to be handled as
Drawing Change Notices [Reference EEGS 87-005, from E. J. Gough
to the Electrical Engineering Staff, dated May 1, 1987). This
corrected a practice in which new forms were issued for all
changes.

Fyture Corrective Actions - Pre or Post Restart

1.3 A full time CRTS Administrator [contract employee) has been in
place since April 2, 1986 and is responsible for implementation
of NEAP 4127. A CRTS Coordrator [Section 4.7 of NEAP 4127)
receives and inputs data. SMUD Personne)l Department has been
advertising for a CRTS Group Leader since June 22, 1987. The
Group Leader hired by SMUD will replace the CRTS Administrator
after a suitable overlap. The CRTS organization chart [Figure
(1)) is shown at the end of this section together with the
organization chart for the NED Electrical section [Figure (2)).

CRTS PROCEDURES AND CABLE INSTALLATION INTERFACE
Report Ref: CRTS Action Items 1, 2, 11, 13 and 23.

Direct Cause: The direct cause of problems in the CRTS/cable
ifns*allation interface was a lack of CRTS use
procedures.

Root Cause: The root cause was a fallure to have and/or use
procedures for cable design, installation,
inspection, and repulling [Root Cause 87-09,
Appendix 5).

For a detalled review of corrective actions against
root cause evaluations, see CRTS Action Item 30.

Common CRTS problems with past installation practice and corrective
actions are as follows:

2.) Problem: Installation cards not returned to CRTS.

Corrective

Action: NEAP 4127 requires cards to be returned to the
CRTS Coordinator and held until the ECN is
closed. The ECN cannot be closed until cards
are returned to CRTS and the data accepted by
the CRTS Coordinator.
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“Effectivie immediately, each new cable scheme
number sha'l have 1ts service Jevel [power,
control and instrumentation (analog or digital))
shown on E-1010s."

3.1.3 Revise NEPM 5204,22 and NEPM 5204.4  to define
required separation between power, control and
instrument cables in raceways and manhole. (PCNe
fssued on both, dated July 27, 1987).

Eutyre Corrective Actions [Beforas end of Cycle 8 outagel

3.1.4 CRTS software will be enhanced tu screen raceways for
service level mixing [P ar_/or C with 1) end hlock
proposed changes which violate Design Criteria.

CABLE TRAY FILL AND WEICHT CONCERMS
Report Ref: CRTS Action Items 6 and 8.
Direct Ciuse: Inadequate procedural guidance.

Root Cause: The root cause of the overweight cable tray
problem 15 the fallure to ensure adeguate
implementation »f USAR requirements. [Root
Cause 87-05, Appendix §)

For detailed review of corrective actions
against root cause evaluations, see CRTS Action
Item 30.

Corrective
Act’ons:

Immediate C. -rective Actions -- Pre Restart

3.2.) A1l cable tray weights have been calculated
regardless of percent fill. This process was again
repeated prior tc restart, on December 28, 1907, as
described in the commentary to CRTS Actior Item 2.

3.2.2 NEAP 4127 15 fssued and governs the CRTS prucess.
Step 5.2.4 requires proposed changes, which violate
design limits, to be returned to the originator, as
follows:
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ITEM NO. 29
_CONTINVED

“5.2.4 After entry, an error report is generated to
ensure that the proposed changes are
feasible and do not violate design limits.
If the report indicates design errors, the
CRTS coordinator notifies the originator.
The originator resolves the problems and
provides corrected DCNs to the CRTS
coordinator.”

The design limits imposed by the CRTS program are
process controls at this time. CRTS staff are
directed to return all DCNs to Engineering when the
addition of cable: to trays:

. Increases power and control tray fills above 40%.
. Increases instroment tray fills above 50%.

Th. power tad contro)l trays are given a 50.59 review
for weight and ampacity limits. Instrument trays are
reviewed for weight only. Checked cable trays which
exceec limits are redesigned and resubmitted.

Checked cable trays which meet design 1imits are
resubmitted to CRTS after the 50.59 review. The
weight and dimensional data for the approximately 450
cabie codes will be validateo against available
nanugacturors data or validated against a sample or
model .

The lack of 50.59 reviews for design work done in
19751986 will be resolved through the NCR process
with a forecast complelion date of Janvary 8, 1988.

Future Corrective Actions [Before end of Cycle 8 Qutagel

3.2.4

3.2.5

USAR wording will be revised and clarified as
described in the commentary to CRTS Action Item 17,

Following completion of the completeness checks on
CRTS content [CRTS Action Items 10, 11, 12, 13 and
14), the impact of any added cables will be

reviewed. In addition, the 'mpict of weiyht
contrioutions from various sources such as cable tray
covers and protective fire wraps will be checked
against design limits,
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ITEM NO, 29
~CONTINUED

3.2.6 CRTS software will be enhanced to automatically block
cable additions which exceed design 1imits. 1In
addition to calculating percentage fi11, CRTS wil)
calculate weight per cable tray section. Design
changes which exceed the minimum 50 pounds per 1inear
foo: Iimit will not be accepted without a 50.59
review.

4.0 CRTS AND DATA DISCREPANCIES
Report Ref: CRTS Action Item 2
Direct Cause: Inadequate procedural guidance.

Root Cause: The root cause of the problems related to the CRTS
and its use 1s that neither Nuclear Engineering
management nor the CRTS Supervisor were adequately
involved in the CRTS.

Corrective
Actions:

The large number of data discrepancies concerning the Rancho Seco
Cable Raceway Tracking syster originate from a number of sources.
Many of these problems have occurred becaJsse of a lack of procedural
Ymidcnco. such as the intoruixing of power, control and

natrumentation cables, the overfilling of racouc{s and the
misrouting of cable: and are discussed elsewhere in this commentary,
as well as in separate commentaries within this report. It is
mportant to note that no physical cable problems nor CRTS data
discrepancies have been caused by the CRTS program itself, but have
all been caused by sources external to the CRTS program, and as
described in Section 6.0, the software problems afféct solely the
ability to generate the various CRTS reports and have not affected
the accuracy of the CRTS database, nor has data been lost.

An additional source of potential data discrepancies that must be
examined would be the possibility of data discrepancies occurrin?
during the inputting of data into the CR.'S database. This question
was raised with the CRTS staff and it has been determined that an
fnsignificant number of data discrepancies can be attributed to this
source, for the following reasons:

1)  The CRTS software performs checking of input data. Errant data
such as non-existent cable codes or non-existent raceways [in
cable routes) cannot be entered since the self-checking
mechanisms in the CRTC program would block such errors.
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2) A hardcopy is made of al)l newly entered data and is checked by
the CRTS staff to ensure that the data has been input
correctly. In addition, upon ECN closure, when the “proposed"
data is changed to "as-built" data, the yellow DCNs to the CRTS
related drawings are checked against the data base to verify
the accuracy of the database.

3) The Card Control Group, upon receipt of the CRTS generated
cards, compares thc data on the cards against the DCNs to the
applicable CRTS-related drawings (E-) and E-1010) to ensure
that the data was input correctly into the database.

Individually, each of the above three methods does not provide
complete assurance against data input errors, however, together the
three methods provide an 1nter\ock1n8 mechanism to screen out data
input errors to the CRTS database. Of the approximately 8000 total
CRTS database discrepancies 1isted in the Action Plan [Appendix
(2)), approximately 2500 are document discrepancies. Of the 2500
document discrepancies, none are as a result of a mismatch between
the CRTS-related drawings and the CRTS data base itself

As a result of corrective acticns for other CRTS related problems,
an increased emphasis has been placed on formalizing the methods by
which the CRTS staff performs 1ts work, as well as how the CRTS
staff interfaces with the other plant groups, such as the Card
Control Group ano the Records Information Center. This is beirg
done by a CRTS office procedure, as well as a flce (hart [Figu e
(3)] delineating the CRTS staff {.terfaces wiin the Cary Contro)
Group and the Records Information Center. Forecast comp.eticy for
proceduralizing the activitias of the CRTS rtaff is prior to the end
of the Cycle 8 outage.

CRTS AND DOCUMENTS OF RECORD
Report Ref: CRTS Action Items 3 and 22.

Problem: The documents of record [CRTS card:) for cable and
raceway installed at Rancho Seco are incomplete,

CRTS input documents [Form 1010, etc.) were not being
controlled as Drawing Change Notices.

Direct Cause: Lack of CRTS use procedures.
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Root Cause: The roct cause of the problems related to the CRTS
and 1ts use is that neither Nuclear Engineering
management nor the CRTS Supervisor were adequately
involved in the CRTS.

Corrective

Actions: Corrective Actions for both Installation Verification
Records and Engineering Design Records are as follows:

Installation Verification Records

The installation verification records for installed cable and
raceway at Rancho Seco are the signed cable “pul) cards" and
“racevay installation" cards, respectively. The original cards for
the 14,000 cables and 13,000 raceways installed during the
construction of Ranchn Seco have not been found. Facsimile coples
exist as attachments to the Construction Inspection Data Reports
(CIDRs), and reguire sorting and filing to verify completeness.
Thls activity will be performed prior to the end of the Cycle 8
outage.

Presently, after the signed, completed CRTS generated cards are
returned to the CRTS group, the cards are microfiimed by the Records
Information Center, to be part of the permanent plant microfilm
record. The cards are then returned to the CRTS group for storage
in the Bechtel Building vault, which is a secure, locked room with
cement walls and a Halon fire protection system.

As described in the commentary to CRTS Action Item 3, not all CRTS
generated cards have been located. Corrective action is to generate
replacement cards, to be checked against the design documents.
Checked cards will be stamped "Replacement Card" and will then be
signed by the checker. This activity will be completed for Class |
and Appendix “R" pull cards before reitart and for all other cards
before the end of the Cycle 8 outage. In addition, NEAP 4127 was
fssued in June, 1987 and 1s considered adequate to control the CRTS
generated cards in the future; see also Section 2.0 of this
commentary.

Engineering Design Record

NEAP 4127, “Cable and Raceway Tracking System," defines the
CRTS-related drawings as follows:

£-1008 Shows raceway sections, including attributes and
connections.



Enclosure
To GCA 88-001

—Page 100
ITEM NO, 29
CONTINVED

£-1010 Shows cables, including termination, cable code,
conductors, and vias as applicable.

E-1026 Adds, deletes or modifies a raceway code.

E-1027 Adds, deletes or modifies a cable code.

E-1028 Adds, deletes or modifies an equipment number,

In January 1987, ODR 87-66 and NCR S-6278 document that the E-1010
drawings were not being processed in accordance with Nuclear
Engineering Procedures. As corrective action, a memo [EEGS 87-005)
from E. J. Gough to the Electrical £ng;noor1ng Staff, dated Ma

1,
1987, was i1ssued to require that the CRTS-related drawings be {ssued
and revised per NEP 4103 and NEP 4112, respectively.

6.0 CRTS AND SOFTWARE PROBLEMS
Report Ref: CRTS Action Item 10.
Problem: The CRTS software has 41 fdentified bugs.

Direct Cause: The direct cause of CRTS software bugs is the
lack of verification of the COC software.

Root Cause: A root cause investigation is not required. The
direct cause s considered definitive.

Corrective
Actions:
Immediate Actions -- Pre Restart

Four personnel have been added to correct software problems, A
computer data base has been established to track the forty-one
fdentified bugs to resolution. A1l bugs which impact restart
commitments will be identif' d and corrected prior to restart.

Future -- Post Restart

SMUD (IMS) is preparing a schedule and budget for providing
up?radnd CRTS software, including verification. The schedule
will show the upgraded software verified and in place before
the conclusion of the Cycle 8 outage.
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LESCRIPTION Review of corrective actions against root cause evaluations.

COMMENTARY

A table summarizing direct and root causes is included at the end of this
commentary. A detailed review of recommendations contained in each root cause
15 given in the commentary,

ROUT CAUSE &t-10
kedundant cabling in the same fire area (LER 86-10,.

SUMAARY

The direct cause of the failure to reroute the cables 1s personnel error,
Although the construction field engineer was aware of the routing revisions,
ne did not initiate the field installation of the "C" revision of the cable

routing.

The underiying cause is that the Card Control Group (CCGJ did not follow
E:g;ntcring and Inspection Instruction (EIl) EC-10 "Processing of Installation
rds."

A contributing cause of this event was Quality Assurance's failure to perform
adequate inspections of cable installations.

The root cause is the failure of the Card Control Group cognizant engineer to
implement adequate managerial controls, He dfd not require the use of
adequate and formal procedures for the processing of installation cards by the

(CG.
Kecommendations Corrective Actions
1.-4, Issue a procedure(s) which CRTS carc control is described in
7. 8. estadlishes instructions for Attacnhment | to NEAP 4127, Rev. 0.
e, the processing of cable Attachment ) 1s a CRTS flowchart which
17. installation cards, illustrates the process from ECN issue

to the filing of the CRTS cards
following ECN closure.
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A more aetailed card handling process
1s provided in a card flowchart
included as part of CRTS Action Item 29
commentary, Tnis flowchart 1llustrates
the decision-making process used by *he
Card Contro! Group Lsee organization
chart for CRTS also included with the
Item 29 commentary, in handling cards.

The Card Flowchart 11lustrates the work
process in place at this time, A
written document, to proceduralize the
process shown on the Card Flowchart, 1s
being prepared as an Electrical
Engineering Instruction [EEI]. The
forecast issue date 1s January 18, |988.

$. After the procedure in Following issuance of the Card Control
recommendation number 1 is EEI, formal training will be conducted
issued, train the Card for personnel who are either in the
Control Group (CCG, Card Control Group or who handle CRTS
personnel on the procedure. cards in the interfacing groups

(Modifications, Maintenance, Quality
Control, etc.) This training will be
conducted for new personnel entering
these groups in an oagoing process,
Training will be conducted under the
auspices of the Nuclear Engineering
Dept. LNED, with classroom training and
with records maintained in both

files and by the Nuclear Training Group.

9. Estadlish a SMUD signature SMUL Support Services-Records
transcription policy. Management Group LRMG, has established

policies and practices concorain?
records management. These policies and
practices are defined in a Rancho Seco
Administration Manual _RSAP,
RSAP-0001 “Nuclear Records Management”
dues not permit the transcription of
signatures. Section 5.2.5 “"Replacing a
Lost, Damaged or Contaminated Document"”
governs the process by which lost or
gdamaged records are replaced.



I Enclosure

| To GCA 88-001
I‘ Attachment 4

| Page 106

p ITEM NO. 30

|

|

; kecommendations Lorrective Actions

]

9. (Continued) “Recreated” originals are allowed for
information _data) docuwents but
contrnl measures are imposed on other
recorus which require assessments and
evidence to support restored records,
KMG has no plans to establish a SMUD
signature transcription policy.
Transcribing signatures without
co.?\unce with RSAP-0601 woula be a
violation of SMUD administration poiicy.

11, tvaluate the cable inspection MP/IS-307 will be evaluated against the

12-17, requirements as stated in findings of the CRTS Action | 25,

MP/15-307 to ensure that “Document a thorough engineering
the following are adequately evaluation of the procedures and
addressed: specifications used to install cabie in
the perfod 1976 - 1586." The scheduled
a, Cable pulls are issue date for the revised MP/15-307
in ted before the was December 11, 1987. However, no
cable 1s terminated as changes are required, MP/IS 307 is
required by the USAR. acceotable “as-is,”
b, Cables are verified to
be routed in accordance
with the latest design
drawings.
€. Llear guidelines exist
for the inspection of
pulled back and
repul led cadle,
0. Route the cables described in

LER 86-10 and LER 87-13 in
accoragance with the
applicadle design drawings
Jcompleted,.

LER 87-13: Tne cable rcroutin? for
n

LER 86-10: Tne cable romtin? for
cables 1dentified in LER
86-10 was performea under
ECk R-0765 and 1s
construction complete.

cables t1dentifiga LER
87-1% was performed under
Work Request 12863¢ and 1s
construction complete.
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ROOT CAUSE &7-U3
Cable Raceway Tracking System.
SUMMARY

S m——

e e €

The oot cause of the problems related to the CRTS ana 1ts use is that neither

Nuclear Engineeri

involved in the CRTS.

Recommendations

management nor the CRTS supervisor were adequately

Corrective Actions

e,

w. u¢mm .CS;M. and
racki steam"
Sat TEomnd 58 dooe 18, 1982,

Revise procedure NEP-4109
“Configuration Control™ to
address tne CRTS review of
DCNs.

Review and approve for use a
CRTS User's Guide.

Complete

Procedure NEAP 4127, Revision 0 was
issued on June 15, 1987, and includes
in Section 5.2 the procedure by wnich
DCNs to the CRTS-related drawings
(E-1008, E-1010, E-10¢6, E-1027 and
£-1028]) are initiated, reviewed and
approved, Sections 5.2.2 through 5,2.5
specifically address the CRTS review of
the DCNs to the CRTS-related drawings,
and no further procedural revision is
required,

An uncontrolled CRTS User's Guide 1s
currently in use by the CRTS Card
Control Group (CLG). This document
will be supersedea Dy two guides:

0 Card Control Group CRTS
User's Guide

0 Design Group CRTS User's
Guide

The former wiil be the definitive
document of the two, and will be used
by CCG. The latter will De used by
engineers and aesigners performing
physical design work, Botn documents
:;;sscm:nw for 1ssue on January 18,



Attachment 4
Page 108

Recommendations

ITEM NO. 30
“CONTIRUED™

Corrective Actions

4.8

5.9

Verify and validate CRTS
software,

Develop and fmplement a
schedule %o correct all
known CRTS geficiencies,

Include the CRTS system in
the Quality Assurance
program,

Establisn the design basis
for the uses of the CRTS
system,

The corrective actions are described in
the commentary to CRTS Action [tem 10.

The commentary to CRTS Action Item ¢
contains the general commitment that:

1. Al safety-related
discrepancies will be
dispositioned, with
documentation, prior to
restart,

2. A1l non-safety-related
discrepancies will be
dispositioned, with
documentation, prior to the
end of the Cycle 8 outage.

Attachments 1, 2 and 3 of the Wire and
Cable Program Report provide an index
to CRTS action items, CRTS ODRs, and
CRTS NCRs which track all discrepancies
and their dispositions,

NEAP 4127 was issued on June 15, 1587,
NEAPs are controlled by the Rancho Seco
Quality Assurance program. This 1tem
1 complete.

A CRTS System Design Basis Document
will be written as part of the
NED/Electrical Discipline program to
furnisn design basis documents defining
the criterva for Land the scope and
function of ) all electrical systems,

The CRTS System Design Basis Document
15 scheduled for 1ssue prior to the enc
of the Cycle 8 outage,
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i ROOT CAUSE 67-0%
; Overweight cable trays (LER 87-24),
' SUMMAR Y

The direct cause of the overweight cable tray problem {s inadequate procedural

r
i guidance,
l

The root cause of the overweight cable tray problem is the faflure to ensure
adequate procedural implementation of USAR requirements,

Recommendations

Corrective Actions

Perform 10 CFR 50,59 Safety
ANalysis Reviews for the
redundant [ SFAS ana RPS)
Class 1E cadble trays that
exceed the USAR fill limit
of 40%.

Provide calculations to
verify the cabie tray
loading for all overfilied
cable trays.

Proceduralize the approval
cycle required to exceed the
fill 1imits on cable trays.

Resolve the discrepancy
between procedure NEP 520422
and tne USAR.

The 50.59 reviews will be performed via
the NCK process, with a forecast
completion date of January 8, 1988.

The corrective actions for overfilied
cable trays are contained in the
commentaries to CRTS Action [tems € and
8. An aaditional commitment to Check
all tray weights (regardless of fil)
level | prior to restart is contained in
the commentary to CRTS Action Item 2.
This recheck was performed on
December 28, 1567, as described in the
commentary to CRTS Action Item 2,

CRTS error reports indicating tray
overfill conditions cause tne DCNs to
be returned to the originator for
resolution, This 1s describved in the
commentary to CRTS Action [tem 8. This
review process 1s bﬂng proceduralized
in an EEl (Electrical Engineering
Instruction) scheduled for fssue in
June 1988,

The USAR revision to provide
reconciliation petween USAR Section
8.2.2.11.H.9 and NEP 5204.22 is
described in Section & of the
commentary to CRTS Action ltem 17.
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Recommendations - Corrective Actions
6. Evaluate adaing a subroutine The commentary to CRTS Action [tem 10
to the CRTS to calcuiate includes a 11st of software ’
cable triy weights, enhancements, Enhancement N3 will

provide a weight calculation for ail
cable trays regardiess of fill level,

ROOT CAUSE 57-0%

Unacceptable intermixing of power/control and instrumentation cables
WLER B7-264.

SUMMAR Y
Cable Tray AZBAAJ and AZ5AB3

Direct Cause: Construction error,
Underlying Cause: Construction personnel failure to follow Procedure EC-10.

Contributing Cause: Failure of (L to detect construction error,

Lable Tray AZBAN3

Direct Cause. Design error,

Contributing Cause: Lack of a comprenensive service level designator,

Cable Tray AZ8AAI

Direct Cause: Either a design error or a construction error during
construction of the plant,

Contributing Cause: Lack of a comprenensive service level designatar,

Routing RPS/SFAS Cables in Tray Rather than Conduit

birect Cause. Uriginal design error,

Underlying Cause: Lack of training,
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Cables Associated with DHS X-Tie Flow Transmitters
birect Cause:
Underlying Cause:

Design error,

Lack of training.

Lables Associated with RCS Flow Transmitters

Uirect Cause: Original Design error,

Underlying Cause: Lack of training.

ROOT CAUSE (Overall)

Failure to have and/or use procedures for cable design, installation,
inspection, and repulling.

Recommendations Corrective Actions

(1) Revise electrical design The USAR text is being revised as
procedures to include described in CRTS Action Item
USAR requirements, Commentary 17,

Corresponding revisions to Design
Documents NEPM 5204.22 and NEPM 5204.43
were 1ssued on October 5, 1587, Refer
to CRTS Action [tem CoWmentary § for
details,

(&) Require the witnessing of Complete. PCN #4 (07-01-87, revised
cable pulls by electirical MP/1S 307. See commentary to CRTS
QC nspectors. (Completed, Action Item 29 (Section 2.3),

(3) Evaluate the training given Supervisors attend numerous training
to District supervisors to pm,rm provided by SMUD to improve
ensure that they are fully thelr umr.nt skills, There is no
cognizant of their areas formal training or their specific areas
of responsidilities. of responsibilities, Informal training

is provided by the supervisor's
respective manager,

(4) Assure that all QC inspectors Complete,

receive training on District

procedures. (Completed)
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Recommendations

Corrective Actions

(%)

(&)

(7)

(®)

—— —
—do
O
— —

(10)

(12)

Provide a service level
designator for ail
electrical cauvles,

Provige the necessary CRTS
software for the verification
that intermixing conditions
do not exist,

Evaluate the necessity for a
CRTS generated repuil card.

Issue procedures for the use
of the CRTS. [Completed,

Estabiish the design Dasis
for the uses of the CRTS
system (RC 87-03,
recommendation 7).

Revise/1ssue procedures for
cable installation to
address the pull dack and
rerouting of cadle in revised
routings. (RC 86-10,
recommendation 11.¢)

Evaluate the training given
to entry level engineers to
assure that they receive
training on their assigned
functions.

Since July 1987, cable input documents
are marked "P" [Power,, "C" [Control
or "1" [Instrumentation). Software
enhancements are also planned. See
CRTS Action Item Commentaries 9 and 10
for details,

Refer to the commentary to CRTS Action
!m ‘oi

Per MP/1S 307, cable installation is
performed using both the E-1010 series
drawing and tne CRTS generated card.
n?um are presently indicated on the
£-1010 series drawing via field note,
The recommendation to generate a unique
CRTS repull card will also be included
in the 1ist of CRTS enhancoments in the
commentary to CRTS Actior [tem 10,

Complete., NEAP 4127 was issueq
June 15, 1987,

See response to RC &7-03
recommendation 7.

See response to RC 86-10
recommendation 1.c

New engineers attend an orientation ang
ingoctrination course where specific
Licensing Basis Documents (LBD) and
pertinent job related references are
discussed, System training is alse
provided and 1s geared to the job
responsipilities of the individual

employee,




R A R R R R R RTINSO,

Recommendations

Enclosure

To GCA 88-001
Attachment 4
“Page 113
ITEM NO. 30

Corrective Actions

(14)  lssue a procedure for the
pm«stng of installation
C‘r“. L c ““0.
recommendation 1,

(1e)  Ensurv that 21l engineers,
incluaing contractors,
receive trafning on USAR
requirements for their
Job function,

ROOT CAUSE B7-u2

See response to RC 86-10
recommendation_ 1,

All engineers are trained Lwith
documentation) by reading selected NED
and project aaministrative procedures
as assigned by the NED Traini
Coordinator, Additionally, selected
SMUD and contract personnel are trained
to Rancho Seco LBDs as applicable to
10_CFR_50.59 reviews.

Pulied cables stored in safety-related breaker cubicles [LER 87-16,.

SUMMARY

The direct cause of the coiled cadbles peing left in all the cabinets, other

than A4US and A4UY, was a plannin

error. the caeble terminations should have

been scheduled to occur fmmediately following the cable pull, but were not.

The direct cause of the colled cables being left in cabinets A405 and A4LY was
a design error; the effects of the colled spare cables on the seismic amalysis

were not considered.

The Root Cause of cadles uin! left coiled and unrastrained in safety-related
n

breaker cubicle cabinets was
electrical caples.

Recommanaations

adequate procedures for the installation of

Corrective Actions

e Evalu.te the pulling of cables See response to RC 86-10 Recommendation
into and the cotling of cebles 11, (For recommendations 1, 2, 3, 4
in existing plant equipment. ad 5,
based on the findings of the
evaluation, revise Procedure
EM, 187 and the commitments
made in LER 87-10. Update
LER 87-16, &5 appropriate.
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Kecommendations

vorréctive Actions

3.

Revise EM,187 "Control of
Electrical Plant
Modifications" to efther:

1) provice guidelines for
the cable configuration
where the cable has been
pulled inta existing
plant equipwent and
cable termination will
not be accomplished
fmmediately after the
caple pull or

2) pronibit the pulling
into and coiling of
cable in existing plant

equipment,

Provide guidelines in the
Maintenance and Modification
Department procedures
concerning what types of
equipment or what equipment
may have cables pullied into
and cotled when termination
IS not scheduled to occur
immediately.

Revise NP, IS 307, "Cavle
Installation,” ang EM. 163,
“Installation of Permanent
Plant Cables,” to descrive
the process by which cabies
are veclared to be spares.

Revise Procedure AP, 44,
“Plant Moaifications - ECN
Implementation,” to include
the coordination of work
between Construction and
Flectrical Maintenance
personnel for electrical
wodifications,
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