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INSPECTION SCOPE AND OBJECTIVES

The objective of this inspection was to evaluate the adequacy of construc-
tion at the Millstone Nuclear Power Station, Unit 3. This objective was
accomplished through review of the construction program, evaluation of
project construction controls, and review of selected portions of the
Quality Assurance Program, with emphasis on the installed hardware in the
field. In addition, the scope and significance of identified problems were
determined.

Within the areas examined, the inspection consisted of a detailed examina-
tion of selected hardware subsequent to quaiity control inspections, a
selective examination of procedures and representative reccrds, and limited
observation of in-process work.

For each of the areas inspected, the following was determined:

®  Were project construction controls adequate to assure quality

construction?
Was the hardware or product fabricated or installed as designed?

Were quality verifications performed during the work process with
applicable hold points?

Was there adequate documentation to determine the acceptability of
installed hardware or product?

Are systems turned over to the startup organization in operable
condition and are they being properly maintained?
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II.

ELECTRICAL AND INSTRUMENTATION CONSTRUCTION

A. Objective

The primary objective of the appraisal of electrical and instrumentation
construction was to determine whether comporents and systems were
installed in accordance with regulatory requirements, Safety Analysis
Report (SAR) commitments and approved vendor and construction specifi-
cations and drawings. Additional objectives were to determine whether
procedures, instructions and drawings used to accomplish construction
activities were adequate and whether quality-related records accurately
reflect the completed work.

. Discussion

Within the broad categories of electrical and instrumentation construc-
tion, attention was given to several specific areas. These included
electric cable, raceways, raceway supports, electrical equipment, and
instrumentation components. Additionally, a review was made of a
selected number of documents associated with design change control and
nonconformance reporting.

A number of documents were generated by the licensee and Stone & Webster
Engineering Corporation (SWEC) as a result of observations made by the
NRC Construction Appraisal Team (CAT) inspectors during electrical and
instrumentation inspection. Several are referenced in this report and
are listed in Table II-1.

1. Electrical Raceway Installation

a. Inspection Scope

Fifty-two segments of installed Class 1C cable tray, representing a
total length of about 1,300 feet, were selected from various plant
areas for detailed examination by the NRC CAT. These segments were
inspected for comp iance to requirements relative to routing,
Tocation, separation, support spacing and configuration, identifi-
cation, protection and physical loacing. Additionaliy, 24 runs of
installed conduit, with an aggregate length of about 1,200 feet,
were inspected for compliance to specified requirements such as
routing, location, separation, bend radii, support spacing and
associated fittings.

A sample of nine raceways (five conduits and four cable tray sec-
tions) were selected by the NRC CAT inspectors for comparison of
the actual quantity of cables installed with the quantity specified
to be prasent by the SWEC computerized system of scheduling and
routing cables, known as the "ECSIS Program."

Over 20 raceway supports were exzmined in detail for such items as

location, material, type, size, anchor spacing, weld quality, bolt
torque and installed configuration.
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Fifty-two concrete expansion anchors associated with Seismic
Category I conduit supports were inspected in detail for compliance
with requirements relating to embedded depth, plumbness, spacing and
thread engagement. The anchors selected were of various sizes and
from several locations in the facility. A calibrated torque wrench
was used to deterwine whether appropriate torque had been applied
during installation to ensure proper setting of the wedges, and
ultrasonic test equipment was used to determine embedded depth.

*

See Table II-2 for a listing of cable tray, conduit, concrete
anchors and raceway support sampies.

The fcllowing documents provided the basic acceptance criteria for
the inspection:

. SWEC Quality Control Instruction FM3-D10.18-01B, "Seismic
Conduit Support, Conduit and Cable Tray Installation."

. SWEC Quality Control Instruction FM3-D10.18-02A, "Cable Tray
and Support Installation."

» SWEC Quality Control Instruction FM3-D10.18-040, "Raceway
and Cable Separation Inspection."

» SWEC Quality Control Instruction FM3-D10.18-030, "Non-Seismic
Field Run Conduit Inspections."

. SWEC Field Construction Procedure 299, "Installation of
Drilled-In Expansion Type Concrete Anchors," Rev. 1

SWEC Specification M924, "Drilled-In Expansion Type Concrete
Anchors

" SWEC Specification 2400.000-350, "Electrical Installation,"
Rev. 7.

b. Inspection Findings

In the area of electrical raceway, the NPC CAT inspectors observed
that, ir general, Class 1E raceway installations were in accordance
with app.icable design criteria. Important quality attributes such
as material type, location, identification and installed configu-
ration were found to be as shown on approved construction drawings.
However, several construction deficiencies were identified and are
discussed below.

(1) Raceway Separation

The Millstone Unit 3 Final Safety Analysis Report (FSAR)
Section 8.3.1.4 "Physical Independence of Redundant Systems"
provides the basic criteria for acceptable raceway and cable
installations. This section describes requirements for
physical arrangement of raceways pertaining to the raquirements
of Regulatory Guide (RG) 1.75 for independence of redundant
systems.




In general, these FSAR criteria specify the phy ical separation
that must be maintained between components of redundant elec-
trical divisions. Additionally, separation is required between
components performing Class 1E and Non-Class 1E functions.

The NRC CAT examination of the selected raceway sample
disclosed numerous installations where the required physical
separation had not been maintained. Many of the identified
discrepancies were observed between Class 1E and Non-Class 1E
raceway components.

These deficiencies were discussed with the licensee and SWEC
personnel. The discussions disclosed that in a number of areas
the licensee recently has elected to reassess current commit-
ments to RG 1.75 and establish through test and analysis that
lesser degrees of physical separaticn are acceptable. Justifi-
cation for this approach is detailed in Section 5.1.1.2 of IEEE
Standard 384-1974 which states..."In those areas where the
damage potential is Timited to failures or faults internal to
the electrical equipmwent or circuits, the minimum separation
distance can be established by analysis...."

In connection with physical separation criteria, the NRC CAT
inspectors reviewed Engineering Service Scope of Work (ESSOW)
No. 2412.000-732. This document established the testing
required to demonstrate the acceptability of lesser separation
and the use of barriers in lieu of distance to me2t physical
separation requirements. In general, the objective of the
test was to demonstrate that a single enclosure is adeguate
between Class 1E and Non-Class 1E cable. Additionally, for
cable dropouts and perpendicular raceway crossings, a spatial
distance of one inch is acceptable instead of the six inches
currently required. Several other criteria changes would be
implemented based upon successful completion of the test
program. In some installations, one barrier would be used
instead of the two currently required and for certain conduit
installations a minimum of 0.125 inch spatial separation would
be allowed. Copies of this document have been provided to the
NRC Office of Nuclear Reactor Regulation (NRR) for licensing
review.

NRC CAT inspectors also reviewed Engineering Design Coordina-
tion Report (E&DCR) FE-40530 which was issued to implement
separation criteria changes to the electrical specification
based upon preliminary test results provided by Wyle Labora-
tories. In effect this E&DCR permits many of the separation
deficiencies observed by tha NRC CAT inspectors. However, this
design change is not consistent with current FSAR requirements
and thus the status of this issue is considered open pending
NRR review of test results and applicable FSAR changes. NRC
Region I is aware of this situation and their review of this
matter is continuing.




(2)

(3)

(4)

(%)

In connection with this issue NRC CAT inspectors also noted
that a program to identify and physically tag raceway and
cable components requiring installation of fire barriers had
been implemented by SWEC personnel. A review of this program
indicates that sufficient procedural controls exist to assure
that required barriers will be installed and inspected.

Electrical Conduit

The conduit sample inspected conformed to applicable design
and installation requirements relative to such attributes as
size, routing, identification and supports. Conformance to
separation requirements are discussed in Section II.B.1.b.(1),
Raceway Separation, above.

Raceway Supports

The examination of raceway supports was accomplished for both
conduit and cable tray applications. In general, attributes
such as location, material type and size, anchor spacing,
welds (location, size and general quality), and installed
configuration were found to be in accordance with design
requirements. No construction deficiencies were identified in
this area.

Concrete Anchors

In the area of concrete expansion anchor installation, most of
the anchors inspected were properly installed. However, two
isolated discrepancies were identified. Concrete spalling was
observed in the vicinity of the lower right anchor behind the
attachment plate of conduit support CS-550. As a result of
this observation, SWEC QA Inspection Report ESA0 1210 and
Nonconformance and Disposition Report (N&D) 11542 were issued
to document and disposition this matter. The second
discrepancy pertained to anchor location. The top anchor in
conduit support ES-1227 was one and three-fourths inches from
an embedded plate. Specification 2199.142-924 requires a
ninimum of six inches from a half-inch anchor to an embedded
plate. As a result of this finding, Inspection Report E5A01873
was issued to document this condition.

Raceway Fill

0f the nine raceways selected to determine whether the speci-
fied number of cables matched those actually installed, eight
raceways contained the quantitv specified by the computerized
program (ECSIS) used to schedule and route cables. In one
raceway, cable tray 3TC4100, 154 cables were physically in the
tray, but ECSIS could account for only 150. In order to
reconcile this difference it was necessary for the SWEC Site
Engineering Group (SEG) to review additional information not
presently contained within ECSIS. This additional information
was in the form of "Advance Cable Pull Tickets." An Advance
Cable Pull Ticket is one manually generated by SEG, issued to
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construction for installation, and incorporated into ECSIS at a
later date. Although a rather lengthy review of many unincor-
porated Advance Cable Pull Tickets were involved, the installed
quantity of 154 cables in tray 3TC4100 was justified. However,
it should be noted that the full intent of the ECSIS program to
schedule and route cables cannot always be accomplished pro-
perly when many (currently about 300) Advance Cable Pull
Tickets are not incorporated into the ECSIS program in a timely
manner. It was noted that the Advance Cable Pull Ticket for
cable 3MSSAOC043 had been in existence since May 1983 without
being incorporated into the ECSIS program.

Conclusions

Except as noted, raceway systems have been installed in accordance
with applicable design and installation requirements.

Physical separation criteria detailed in the licensee's FSAR have
not been maintained in many raceway installations. However, pre-
liminary discussions with NRR and the results of testing indicate
that lesser separation may be acceptable. This matter remains open
pending NRC final review and evaluation.

Electric Cable Installation

Inspection Scope

The NRC CAT inspectors selected a sample of installed Class 1E cable
runs that had been previously accepted by SWEC Field Quality Control
(FQC) inspectors. The sample included high voltage, power, control
and instrumentation cables. For each of the cable runs, physical
inspection was made to ascertain compliance with applicable design
criteria relative to size, type, location/routing, bend radii,
protection, separation, identification and support.

Additionally, the NRC CAT inspectors selected approximately 400 cable
ends for examination. These were inspected to applicable design and
installation documents for items such as lug size and type, proper
terminal point configuration, correct identification of cable and
conductors, proper crimping of lugs or connectors and absence of
insulation or jacket damage. .ee Table II-3 for a listing of cable
terminations examined.

The following high voltage and power cables, totaling about 1,600
feet, were selected from different systems, electrical trains and
locations:

Cable Type
3SIHBPH350 3 conductor 4 AWG 4.16KV
3RHSAOH350 3 conductor 4 AWG 4. 16KV
3EJBAOKG10 2 conductor 8 AWG 125V DC
3HVCAOKO75 3 conductor 12 AWG 480V
3RHSNOKOO1 3 conductor 12 AWG 480V
3STHNOK095 3 conductor 12 AWG 480V
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The following control cables, totaling approximately 1,100 feet, were
selected from different systems, electrical trains and locations:

Cable Type
3EGPBPG455 4 conductor 12 AWG 120V
3ENSAQC453 2 conductor 14 AWG 120V
3GSNNOC602 2 conductor 14 AWG 125V DC
3RCSAPC702 2 conductor 14 AWG 125V DC
3RHSAOQC034 2 conductor 12 AWG 120V
3RHSAPCS10 5 conductor 10 AWG 125V DC
3SIHAOC005 7 conductor 12 AWG 120V
3SIHBPCO10 7 conductor 10 AWG 120V

The following instrument cables, totaling approximetely 1,200 feet, were
selected from different systems, electrical trains and locations:

Cable Type
INMIAQX800 2 conductor 16 AWG
3RPSA0X821 2 conductor 16 AWG
3RPSBPX800 2 conductor 16 AWG
3SIHAOX830 2 conductor 16 AWG
3SIL2PX802 16 Tw/pair 18 AWG
3SIL10X802 16 Tw/pair 18 AWG

The following documents provided the basic acceptance criteria for the
inspection:

- SWEC Quality Assurance Directive QAD-10.18ML, "Raceway and Cable
Installation Inspections," Rev. 0

" SWEC Quality Assurance Directive QAD-10.17ML, "Cable Termination
and Connection Inspections," Rev. B

. SWEC Quality Control Instruction FM3-D10.18-03A, "Raceway and Cable
Separation Inspection"

” SWEC Field Construction Procedure 330, "Installation of Cable In
Ducts, Conduits or Trays," Rev. 1

Northeast Nuclear Energy Co., Millstone Unit 3, “Startup Manual,"
Rev. 3

b. Inspection Findings

(1) Routing

In general, the routing of Class 1E cables through design
designated raceway systems was found to be in accordance with
specified criteria. A discrepancy was noted in the routing of
cable 3HVCAOKO75. The pull ticket issued for this cable shows
a "From" destination of cubicle 3M in Motor Control Center
3EHS*MCC1A2. However, the actual routing of the cable is to
cubicle 2H of the same Motor Control Center.
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(2)

Discussions with SWEC engineering personnel disclosed that the
cubicle information shown on the cable pull ticket was an
"optional entry" and that the cable had been installed
correctly in accordance with the applicable conductor
termination sheet.

No further discrepancies were observed in this area.

Separation

The inspection of Class 1E cable installations revealed a
number of instances in which electrical separation criteria
had not been maintained. Examples included Class 1E cable
installations which did not maintain adequate spatial
separation between redundant divisional cables, from Non-Class
1E cabling or from electrical raceways containing cabling of
other divisions. Discrepancies were observed in a number of
locations, but these discrepancies were most prominent in the
Cable Spreading Room and in areas where cables exit design
designated raceways and run free-air.

Although these installations were not in compliance with
requirements detailed in Section 8.3 of the Millstone Unit 3
FSAR, dicscussions with the licensee indicate that alternate
criteria have been developed and are being evaluated. A
detailed discussion of this issue is presented in Section
I1.B.1.b of this report.

Section 8.3.1.4.2.18 of the FSAR specifies the minimum separa-
tion distance required for cables located inside control panels
and cabinets. During examination of the Main Control Boards,
the NRC CAT inspectors identified extensive wiring separation
discrepancies not meeting the above requirements. The discre-
pancies observed involved redundant Class 1E wiring which had
been installed by the vendor or modified by design or construc-
tion activity. Over 70 separation deficiencies were identi-
fied, of these more than 20 were installations in which
redundant Class 1E wiring or wire bundles were in physical
contact with each other. Although a detailed examination was
not performed, a number of separation discrepancies involving
Non-Class 1E wiring were also identified.

NRC CAT inspectors reviewed applicable inspection procedures

to determine whether the procedures had incorporated adequate
atiributes for inspection of vendor or mndified vendor wiring
separation in these panels. Project Procedure NEAM 128,
"Inspection of Separation," Rev. 1, was also reviewed. NRC CAT
inspectors noted that these documents provided for inspection
of field installed cables and wiring, but did not specify
inspection of vendor insta’led components. Therefore, it was
determined that sufficient procedural controls did not exist to
assure that wiring separation discrepancies in the Main Control
Boards would be identified and corrected.
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(3)

(4)

As a result of this observation the licensee has issued a
Change Notice to include the following requirement in Project
Procedure NEAM 128: "Included in this inspection would be any
vendor wiring that may have been affected by field modifica-
tion." Additionally, E&DCR FE-41807 has been issued to assure
a 100% inspection of wiring in this equipment.

In general, separation of cables and wiring in other electrical
equipment and panels was found to be in accordance with FSAR
requirements. Where discrepancies did exist they had been
documented by inspection personnel.

Cable Spacing

Power cable installations have been designed in accordance
with ICEA Publication P-46-426, "Power Cable Ampacities." The
Millstone Unit 3 FSAR Table 8.3-2 details a minimum spacing
requirement for power cables installed in cable trays based on
rated voltage and applicable derating. In general, this
spacing between adjacent cables is equivalent to one quarter of
the sum of the overall cable diameters.

NRC CAT inspectors identified several power cable installations
in which the requirement for spacing had not been met. The
following cable trays contained cables which exhibited this
condition:

3TH4000
3TH304P
3TH103P

As a result of this observation, SWEC inspection personnel
have issued Inspection Reports E5A01331, E5A01335 and ESA0348
to document and correct this condition.

Cable Identification

One example was identified in which a Class 1E cable had not
been properly color coded. Most Class 1E cables have color
coded jackets which match the divisional color coding to which
they are assigned. Class 1E cables manufactured with black
insulation jackets are color coded every 15 feet with adhesive
markers. NRC CAT inspectors identified type NHT-4C cables run
in Electrical Man Hole 3B for a distance of about 25-30 feet
without the required color coding for Class 1E Divi-ion "A"
cables.

As a result of this observation, SWEC inspection personnel have
issued Inspection Report ES5A01325 to document and correct this
condition. No other deficiencies were identified relative to
identification of cables.
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(5)

(6)

(7)

In general, the identification of Class 1E cable installations
was found to be in accordance with criteria specified in the
Millstone Unit 3 FSAR. It was noted, however, that color
coding of Class 1E cables every 15 feet, as stated in the
FSAR, does not conform to RG 1.75, "Physical Independence of
Electric Systems," Regulatory Position 10, which states in
part "...at intervals not to exceed 5 feet throughout the
entire cable length." Current cable identification practices
are to be reviewed by NRR as discussed in Section 8.3.3.2 of
NUREG-1031, "Safety Evaluation Report, Millstone Unit 3,"
dated July 1984. NRC Region I is aware of this matter.

|
|
|
|
|
|
\
Tray Fill
The Millstone FSAR Section 8.3 sets forth requirements for ‘
limiting tray fill to the top of the side rails of the tray.

NRC CAT inspectors identified no significant discrepancies in

this area.

Terminations

In general, cable termination activities, as performed by
construction personnel, conformed to requirements. However,
several instances of inadequate design coordination and post
turnover wiring discrepancies were observed. These
discrepancies are detailed in Table II-4.

Eight discrepancies relate to incomplete implementation of
engineering changes required to revise termination configu-
ration. Generally, SWEC/SEG made the necessary drawing revi-
sions when termination changes were required but failed to
issue corresponding revised termination tickets. Revised
termination tickets are the only approved documents used to
initiate physical terminaticn changes and subsequent inspec-
tions. Additionally, it was not readily evident or clear what
methods have been established to assure that termination
tickets are generated for all required ter~ination changes.

Seven discrepancies relate tu post-turnover wiring changes.

The Millstone Unit 3 Startup Manual requires wiring changes and
discrepancies to be documented upon discovery. For this group
of discrepancies, the licensee indicated that documentation
would be provided later - upon completion of testing rather
than when found. This is not in accordance with Section 5 of
the Startup Manual.

Bend Radius

During the examination of Class 1E Motor Control Centers
(MCCs), NRC CAT inspectors identified several vendor leads
within MCC starter cubicles which violate requirements for
minimum bend radius. As an example, the lead from the motor
starter to phase T-1 of the bus bar in MCC 3EHS*MCC3A2 has a
bend radius requirement of 1.4 inches. The installed
configuration of this lead resulted in a bend radius of only
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0.6 inch. As a result of this observation, SWEC inspection
personnel initiated an inspection of vendor leads.

The following 1ist identifies MCCs in which additional bend
radius discrepancies were found:

3EHS*MCC3A1-F5H
3EHS*MCC3B1-R6F
3EHS*MCC1A2-3F
3EHS*MCC1R2-3F
3EHS*MCC1B1-4F

As a result of these observations, SWEC inspection personnel
have issued N&Ds 11,936 and 11,932.

Bend radius discrepancies were also identified in two field
installed cables. Cable 3CESA0C355, located in cubicle 311 of
4.16kv Switchgear 3ENS*SWGA, and cable 3ENSBPC398, located in
cubicle 413 of Switchgear 3ENS*SWGB, exhibited unacceptable
bend radii. As a result of these observations, SWEC inspection
personnel issued N&D reports 11,922 and 11,923 to document and
correct this condition.

The instances of bend radius discrepancies in field installed
cabling are considered isolated because other cables examined
had been installed properly. Regarding discrepancies in
vendor wiring, further licensee attention will be required to
assure that these components are properly installed.

(8) Receipt of Allegation

During inspection of electrical cable installations, NRC CAT
inspectors received an allegation pertaining to installation
records. The alleger was informed that the NRC Resident
Inspector would contact him and investigate his concerns.

e, Conclusions

In general, cable installation including terminations have been
accomplished in accordance with requirements. However, extensive
wiring separation discrepancies exist in the Main Control Boards.
Further licensee attention is required to assure that these
discrepancies are properly identified and corrected.

Some aspects of vendor installed wiring in motor control centers
will require additional inspection and evaluation.

One group of termination discrepancies were identified that were
due to inadequate control of termination revisions. Revised
termination tickets were not issued so that required work could be
accomplished.

Another group of termination discrepancies re'ated to post-turnover
activities. Some post-turnover wiring changes were not recorded as
required by the Millstone Unit 3 Startup Manual Additional
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management attention is necessary in the area of procedural controls
to assure that final wiring configuraticns are in accordance with
design requirements and are properly documented.

Electrical Equipment Installation

Inspection Scope

Over 35 pieces of installed electrical equipment and associated
hardware items were inspected. Samples were based on system func-
tion and safety classification.

The following specific electrical components were inspected in
detail:

(1) Motors

The installation of five motors and associated hardware was
inspected for such items as location, anchoring. grounding,
identification and protection. The motors inspected were:

Safety Injection Pump Motor 3SIH*P1A

Safety Injection Pump Motor 3SIH*P1B

Residual Heat Removal Pump 3RHS*P1A
Motor

Charging Pump Motor 3CHS*P1B

Component Cooling Pump Motor 3CCP*P1C

Electrical Penetration Assemblies

The following containment penetration assemblies were
inspected:

3RCP*EBV 480V Power
3RCP*E4V 480V Power
3RCP*F8Y Contro)
3RCP*F1vV Instrumentation
3RCP*F3V Control

The location, type, mounting and identification of these
penetrations were compared with the installation drawings and
vendor manual.

Circuit Breakers

Circuit breakers for the following Class 1E motors were
examined to determine compliance with design and installation
documents for size, type, system interface and maintenance.

Emergency Service Water Pump Motor
Safety Injection Pump Motor

The use of circuit breakers with integral undervoltage irip
attachments was also investigated.




(4) Switchgear and Motor Control Centers

(%)

(6)

(7)

The following switchgear and motor control centers were

inspected:

Motor Control Center
Motor Control Center
Motor Control Center
Motor Control Center
4160V Switchgear
4160V Switchgear

Station Batteries and Racks

3EHS*MCC1A4
3EHS*MCC3A2
3EHS*MCC1Al
3EHS*MCC1BS
3ENS*SWG-A
3ENS*SWG-B

The 125V battery rooms including the installed batteries,
battery racks and associated equipment were inspected. The
location, mounting, maintenance and environmental control for
installation of the batteries were compared with the
applicable requirements and quality records.

125V DC Battery
125V DC Battery

125V DC System Equipment

3BYS*BAT-1
3BYS*BAT-2

The following equipment comprising portions of the 125V DC
systems were inspected for compliance to design documents for
such items as location, mounting (welds, concrete anchors and
bolting) and proper configuration.

Battery Charger
Battery Charger
Battery Charger
Static Inverter
Static Inverter
Distribution Panel

Control Panels

3BYS*CHGR-1
3BYS*CHGR-2
3BYS*CHGR-3
3VBA*INV-1
3VBAXINV-2
3BYS*PNL-2

A number of Class 1E electrical control panels were inspected
for compliance to requirements for items such as location,

mounting and type.

Main Control Board
(Reactor Coolant)

Main Control Board
(Engineered Safeguards)

Aux Relay Panel

Aux Relay Pane)

Main Control Board
(Termination Cabinets)

Aux Shutdown Panel
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3CES*MCB-MB4
3CES*MCB-MB2
3RPS*RAKOTXB
3CES*RAKAUXA
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{8) Motor Operated Valves

Three motor operated valves were examined in detail.

3STH*MVB923A
3SIH*MV8821B
3SIL*MVBB04A

The following documents provided the basic acceptance criteria
for the inspections:

» SWEC Quality Assurance Directive QAD-10.1IML, "Electrical
Equipment Installation Inspections," Rev. 0

. SWEC Quality Standard QS-13.12ML, "Material/Equipment
Maintenance," Rev. 0

. SWEC Quality Control Instruction FM3-510-51-010 "Inspections of
Equipment Subjected to NNECO Pre-Turnover Checkout Program."

. SWEC Quality Control Instruction FM-S$13.12-01B, "Preventive
Maintenance Inspection Schedule."

s SWEC Construction Methods Procedure 1.12-3.79, "Material/
Equipment Maintenance."

b.  Inspecticr Findings

(1) Motors

In general, the installation of Class 1E motors was found to
be in accordance with applicable design documents. Motors
examined were of the size, type and configuration specified
and construction maintenance activities had been performed in
accordance with approved procedures. However, deficiencies in
the areas of motor mountings and post-turnover maintenance
activities were identified.

Regarding the mounting of several of the motors examined, NRC
CAT inspectors observed that large diameter mounting bolts
used to attach motor bases to the associated pump skids did
not contain the required material marking. This issue is
discussed in detail in Section VI, Material Traceability and
Control, of this report.

During the inspection of electrical equipment, it was not
evident that adequate maintenance had been performed on some
electrical equipment. No formal documentation existed to
verify that required maintenance activities have been performed
on several pieces of electrical equipment while under NNECO
control. Examples include the Class 1E Residual Heat Removal
pump motors for which documented evidence of shaft rotation
does not exist since the time of construction turnover in March
of 1983. This issue is discussed in detail in Section III,
Mechanical Construction, of this report.
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(2)

(3)

No other deficiencies were identified relative to the
installation of Class 1E motors.

Electrical Penetrations

Penetrations examined were found to have been installed in
accordance with applicable design documents. Installation
requirements including performance of required maintenance
activities had been accomplished in accordance with approved
construction procedures.

During the inspection, NRC CAT inspectors identified three
penetration assemblies whose integral pressure gauges exhibited
zero pressure readings. A review of inspection records indi-
cates that pressure requirements had been maintained during
construction. However, additional discussion disclosed that
the licensee's position was that positive pressure was not
required on these assemblies during plant operation. To
augment this position the licensee presented a copy of a
telecon with Conax Corporation in which the vendor stated that
there were no requirements to maintain penetration pressure
during plant operation, but a positive nitrogen pressure of 15
psig was recommended to verify penetration leak tightness.
Subsequent to the NRC CAT observation of penetration pressure
readings, licensee personnel depressurized all remaining
penetration assemblies.

Circuit Breakers

The examination of the selected circuit breakers indicated that
they had been purchased, installed and maintained in accordance
with the applicable design documents. Important installation
attributes such as proper alignment and main contact penetra-
tion were verified by physical inspection and review of
construction test records. Maintenance records were also
reviewed, and they indicate that lubrication and set point
verification had been performed.

NRC CAT inspectors also evaluated licensee initiated actions
and review of NRC Information Notice 83-18 "Failures of the
Undervoltage Trip Function of Reactor Trip System Breakers"

and NRC Generic Letter 83-28 "Required Actions Based on Generic
Implementations of Salem ATWS Events." NRC CAT inspectors
noted that Millstone Unit 3 design will utilize Westinghouse
type DS-416 breakers in the Reactor Trip System. The review of
supplemental actions to Generic Letter 83-28 indicates that the
licensee plans to comply with Westinghouse proposed corrective
actions and will ensure that all DS-416 reactor switchgear
undervoltage attachments are replaced with a new design and
tested prior to the current fuel load date.
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(4)

(%)

(6)

(7

(8)

Switchgear and Motor Control Centers

In general, the installation of Class 1E 4160V switchgear and
motor control centers was found to be in accordance with
applicable requirements.

Bolting materials used in the assembly of some motor control
centers did not contain identification markings and thus were
of indeterminate material type. This issue is discussed in
detail in Section VI, Material Traceability and Control

of this report.

Station Batteries and Racks

The condition of the battery rooms was found to be in good
order, clean and free of debris. Ventilation systems were
installed and in operation. Access to these areas was
controlled by keyed entry, and the appropriate danger signs
had been posted to indicate no smoking or open flames.

The 125V batteries were examined in detail and found to be in
good condition. Maintenance activities were reviewed and, in
general, had been performed in accordance with requirements.

The inspection of the 125V battery racks disclosed that
indeterminate bolting material had been used in the assembly
process. This issue is discussed in detail in Section VI,
Material Traceability and Control, of this report.

125V DC System

Inspection of components comprising the 125V DC system
disclosed no deficiencies relative to the installed
configuration of the equipment.

Control Panels

The various control panels examined were installed in accord-
ance with applicable design documents. With the exception of
the main control panel wiring separation deficiencies discussed
in Section I1.B.2.b(2) of this report, no significant defi-
ciencies were noted.

Motor Operated Valves

Motor operated valves examined were installed and maintained
in accordance with applicable design documents.

Conclusions

The installation of Class 1E equipment and associated hardware at
Millstone Unit 3 was generally found to be in accordance with the
applicable design documents.
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Indeterminate fastening materials have been used in the assembly or
mounting of several pieces of electrical equipment for which
seismic bolting requirements apply.

It was not evident that adequate maintenance activities had been
performed on some electrical equipment after turnover to NNECO.

Instrumentation Installation

Inspection Scope

The NRC CAT inspectors selected a sample of instrument components
from various instrument systems at several plant locations to
determine whether installations met applicable design requirements
and installation specifications. Additionally, several instrument
loops were selected for detailed inspection of signal path routing.

Fourteen instruments were examined for conformance with requirements
such as location, mounting details, instrument type and comparison
of as-installed ranges with design parameters.

Four instrument racks and nine instrument tubing supports were
inspected for such attributes as installed configuration, mount ing
details, material, location and identification.

Eleven completed runs of instrument tubing, comprising about 800
feet, were examined in detail for such installation requirements as
location/routing, supports, support lecation and physical inde-
pendence of redundant systems.

The signal paths of six instrument loops were traced from their
process connections to their final output devices. In most cases
the components inspected for each loop included sensing lines,
transducers, signal conditioning and isolating devices, indicating
and controlling instruments and the various interconnecting cable,
electrical penetrations, panel wiring and terminale along the
signal path. Most instrument components were examined for such
attributes as type, range, output, identification, qualification,
location, mounting and physical separation of redundant
components. Interconnecting cable, panel wiring and terminations
were inspected also relative to applicable requirements.

Refer to Table II-5 for a listing of the instrumentation sample.

The following documents provided the basic acceptance criteria for
the inspection:

e SWEC Specification 2472.800-943, "Instrumentation Installation,
Piping, and Tubing," Rev. 9

- SWEC Specification 2400.000-350, "Electrical Installation,"
Rev. 7
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Inspection Findings

In general, the installation of instruments, racks, tubing runs and
supports conformed to appropriate requirements; however, a few
isolated discrepancies were identified. Two instances of bent
instrument tubing were noted: the high and low lines for flow
transmitter 3CCP*FT67B (approximately 18 inches from the root
valves) and a line for flow transmitter 3FWAXFT51A (between supports
HO09 and HO10). Three instances of loose or missing tube block
clamps were noted: the top half on support EK-501035-H002 and the
top half on support EK-501132-H010 were missing, and the tube block
on support EK-50134-H010 was loose. As a result of the above
discrepancies, SWEC QA Inspection Reports 15A00543, 15A00544,
15A0?5:5 and 15A00564 were issued to document these identified
conditions.

The signal paths through the various instrument components and
interconnections in the six instrument loops inspected were as
shown on applicable drawings and related installation documents
except for a few minor discrepancies. For example, SWEC Drawing
EE-3HB, Rev. 3, shows cable 3SIL2PX802 from Protection Set 2
(3RPS*RAKSET2) to the Main Control Board (3CES*MCB-MB2) to be
connected to jack 27. The cable was plugged into jack 26. As a
result of this observation, Inspection Report E5A01801 was issued
to document this condition. In addition, a number of cable and
panel wiring separation discrepancies were identified in which the
installation did not meet the separation criteria specified in the
Millstone Unit 3 FSAR. This matter of separation of electrical
circuits is discussed in detail in Section II.B.1 of this report.
In general, the installation of the instrument loop components,
associated hardware and interconnections selected for inspection
was in accordance with applicable design and installation require-
ments.

Conclusions

Instrument components inspected were installed, in general, in
conformance with applicable requirements. The signal paths of the
instrument loops examined were generally as specified on applicable
drawings and installation specifications. The identified
discrepancies are considered to be minor.
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TABLE II-1
DOCUMENTS ISSUED AS A RESULT OF THE NRC CAT INSPECTION

ELECTRICAL AND INSTRUMENTATION INSPECTION

Document Number* Subject

IR E5A01335 Cable

IR E5A01331 Cable

N&D 11,932 MCC's

N&D 11,923 Cable

IR E5A01809 Cable

IR E5A0348 Cable

IR E5A01910 Conduit

N&D 11,905 Bolting

Change Notice 2 Separation
(NEAM 128)

IR E5A01801 Cable

DCR 742 Terminations

TR 19M3112101 Terminations

TR 19M3112742 Terminations

IR 15A00545 Instrumentation
IR I5A00544 Instrumentation
IR I5A00564 Instrumentation
IR I5A00543 Instrumentation
*IR: Inspection Report

Document Number

IR E5A01325
N&D 11,936

N&D 11,922
E&DCR TE-03663
IR E5A01843
N&D 11,904
E&DCR FE-41807
IR ESA01873

IR E5A01210

N&D 11542
E&DCR TE-03885
E&DCR FE-41870
IR E5A01782
E&DCR TE-03766
IR E5A01756

IR ESA01796

IR ES5A01808

N&D: Nonconformance and Disposition Report
E&DCR: Engineering and Design Coordination Report
DCR: Design Change Request

TR: Trouble Report
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Cable
MCC's
Cable
Bolting
Bolting
Bolting
Separation
Anchors
Anchors

Anchors

Terminations
Terminations
Terminations
Terminations
Terminations
Terminations
Terminations



Cable Tray:

31C1270
31C1030
31C4490
31C4210
3TCO07P
37C002P
3TC443p
3TC448P
37C8810
3TK863P
3TH8800

Cable Tray Supports:

Support No.

G203-42
G400-31
A183-65
A201B-25
C101-188
R254-53

TABLE 1I-2
RACEWAY TNSPECTION SAMPLE

31C1280
3TC3000
3TC4160
3TLOO10
3TCO06P
31CO10P
3TC444p
3TC413P
3108820
3TK864P
3TH8810

Orawing No.

34EN-2
34EM-3
34DY-8
34DZ-9
34DN-10
34EF-8
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31C1250
31C3010
37C4170
3TL0020
3TCO05P
3TC440p
3TC445P
3TC415p
3TK860P
3TK865P

37C1020 3TC1310
3T1C3021 3TC3030
3TC4180 3TC4200
3TLO030 3TLO040
3T1C004P 3T1C003P
3TC441P 3TC444P
3TC446P 3TC447P
3TC414P 3TC8800
3TK861P 3TK862P
3TK866P 3TK867¢
Support No. Drawing No.
G217-5 34EN-2
A104-43 340x-8
A169A-40 340Y-10
C297A-1 340L-10
R260A- 36 34EF-8



TABLE II-2 (Continued)

RACEWAY INSPECTION SAMPLE

Conduit Sample:

Cont Bldg

Conduit No. Length (Ft) Conduit No.
3CK003PD5 110 3CC003PB1
3CLO020A 76 3CX999RF2
3CCO02PA 70 3CX900BC1
3CL1060E 20 3CX1060A5
3CL103PB 50 3CC9310K
3CC128PB 12 3CC9310C7
3CC1000C1 80 3CK926GA
3CK9260A 26 3CC441005
3CK404RB 65 3CC407PE
3CC9508B2 61 3CX950BA4
3CC4120A 20 3CC864PB
3CX926PG2 46 3CC1080G
Conduit Support Sample:
CB-1305 MA-939
MA-1060 MA-1245
CS-549 €S-550
€s-1711 MA-518
MA-760 ES-943
Concrete Anchor Sample:
Anchor Size Aux Bldg ESF Bldg
3/8" dia. 0 2 0
1/2" dia. ) 8 12
5/8" dia. 4 0 0
3/4" dia. 7 9 6
TOTAL L bL] 18
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42
22
61
80
27
28
41
58
27
89
20

2

Length (Ft)

otal

Tota)

2
24
4
22

52



TABLE II-3
CABLE TERMINATION INSPECTION SAMPLE

Original Sample

Main Control Board 3CES*MCB-MB4, Dwg. EE-3AJH-4, EE-3AJS-2,
EE-3AJX-4 and EE-3AKN-4: 19 cables

Termination Cabinet 3CES*TB-MB10, Dwg. EE-3DK-6: 70 cables

Logic Cabinet "A" 3RPS*RAKLOGA, Dwg. EE-3GK-3: 29 cables
Logic Cabinet "B" 3RPS*RAKLOGB, Dwg. EE-3GT-3: 29 cables
Aux Shutdown Panel 3RPS*PNLAS, Dwg. EE-3JA-4: 24 cables

Aux Shutdown Panel 3RCS*PNLAS, Dwg. EE-3JB-5 and
EE-3JD-3: 47 cables

Expanded Sample

Termination Cabinet 3CES*TB-MB10, Dwg. EE-3DL-5: 73 cables

Termination Cabinet 3CES*TB-MB1P, Dwg. EE-3DP-5 and
EE-30Q-5: 152 cables




TABLE II-4
CABLE TERMINATION DISCREPANCIES

Engineering Discrepancies

8

Drawing EE-3DP-5 shows the BLK and WHT conductors of cable 3BDGAPC606 as
spares. As installed, the BLK wire is on terminal block (TB) 641, pt. 7
and the WHT wire is on TB-641, pt. 11. This configuration is consistent
with the original design, but on September 12, 1983, schematic diagram
ESK-7BH-8 was revised to "spare" these wires, causing Dwg. EE-3DP to be
revised similarly. However, the SWEC site engineering group (SEG) failed
to issue revised termination tickets to direct construction forces to
perform the revision.

Drawing EE-30P-5 indicates an ORG-BLK wire to be terminated on TB-641,
pt. 8, but does not show which cable this wire comes from. The licensee
stated that this is a drafting error and that this wire is from cable
3SSRAPC602.

Drawing EE-30P-5 shows the BLK and WHT conductors of cable 3BDGCP606 as
spares. As installed, the BLK wire is on TB-642, pt. 27 and the WHT wire

is on TB-642, pt. 6. This configuration is consistent with the original
Jdesign. However, on September 12, 1983, schematic diagram ESK-7BH-8 was
revised to "spare" these wires, causing Dwg. EE-30P to be similarly revised,
but SWEC/SEG failed to issue revised termination tickets to direct construc-
tion forces to perform the revision.

Drawing EE-30Q-5 shows the RED-BLK and WHT-BLK conductors of cable 3BYS1PB60S

as spares. As installed, the RED-BLK wire is on TB-663, pt. 12 and WHT-BLK
wire is on TB-662, pt. 26. This configuration is consistent with the
original design. On September 12, 1983 schematic diagram ESK-7BK-5 was
revised to "spare" these wires, caus’ drawing EE-3DQ to be similarly
revised. However, SWEC/SEG failed o issue revised termination tickets to
direct construction forces to perform the revision.

Drawing EE-3DL-5 shows a BLK conductor on TB-634, pt. 25 but does not
indicate which cable this wire comes from. The licensee stated that this is
a drafting error and no wire is needed at this point. This discrepancy
reflects incomplete engineering review of design changes prior to issuing
revised drawings.

Drawing EE-3JA-4 shows the BLK, ORG, WHT-BLK, and BLU conductors of cable
3RCSBOCOOS on TB-2T10, pts. 1 through 4, respectively. As installed, these
wires are WHT-BLK, BLU, BLK, and ORG on TB-2T10, pts. 1 through 4, respec-
tively. The installed configuration is in accordance with drawing Rev. 1.
However, drawing Rev. 3, dated May 9, 1984 revised this configuration, but
SWEC/SEG failed to issue revised termination tickets to direct construction
forces to perform the revision.
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TABLE II-4 (Continued)
CABLE TERMINATION DISCREPANCIES

Drawing EE-3GK-3 shows the shield of cable 31SCAOX800 on TB-517, pt. 1.

As installed, this shield is on TB-517, pt. 4. A review of the termination
ticket issued by SWEC/SEG to construction and QC shows that TB-517, pt. 4
was erroneously indicated on the ticket.

Drawing EE-3AJX-4 shows the WHT-BLK conductor from cable 3EGPAOX403 on

the TB-DBF, pt. 9 and the RED-BLK wire on TB-DBF, pt. 10. As installed,
pt. 9 has a BLK wire and pt. 10 has a WHT wire from this same cable. This
cable is a two-conductor cable containing only BLK and WHT wires. The
licensee stated that this is a drafting error and that the as-installed
wiring is correct. Drawing errors of this nature reflect inattention to
detail during engineering review.

Post-Turnover Discrepancies

9.

10.

11.

Drawing EE-3DP-5 requires the WHT-BLK conductor of cable 3LMSBPC002 to be
on terminal TB-640, pt. 9. Although the QC inspection record shows this
to be acceptable, the WHT-BLK conductor is not presently terminated. The
licensee stated that phase one testing of this circuit is not yet complete,
and that upon completion of such testing, a design change request would

be issued, if necessary, to document this condition. This response is

not consistent with the requirements of Section 5 of the Northeast Nuclear
Energy Company, "Millstone 3 Startup Manual," Rev. 3 which requires that
wiring changes/deficiencies be documented upon discovery.

Drawing EE-3DP-5 shows the RED conductor of cable 3CCPBPC350 at TB-648,

pt. 18 and the GRN-BLK wire as a spare. As presently installed, the RED
wire is spared and the GRN-BLK is at TB-648, pt. 18. Original QC inspection
records show these wires to be acceptable par drawing requirements and the
RED wire is actually cut shorter than other spares in the vicinity and is
the appropriate length to have once been terminated at the required point,
indicating that these two wires have been "swapped" subsequent to QC inspec-
tion. The licensee stated that, although phase one testing of this circuit
is complete, no documentation has yet been issued to document this revision
as required in Section 5 of the Startup Manual.

Drawing EE-3DP-5 shows the ORG-BLK conductor of cable 3CCPBC615 as a spare,
however it is terminated at TB-654, pt. 20. Original QC inspection records
show this wire to be acceptable per drawing requirements and the wires in
this circuit are tagged to indicate that phase one testing is in progress.
The licensee stated that, as phase one testing is not yet complete, a design
change request will be issued to document this condition upon test comple-
tion, if necessary. This is not in accordance with Section 5 of the Startup
Manual.
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TABLE II-4 (Continued)
CABLE TERMINATION DISCKEPANCIES

Drawing EE-2DQ-5 shows the BLK-WHT conductor of cable 3BYS1PC601 on TB-666,
pt. 15. This wire is presently on 18-666, pt. 14. The original QC inspec-
tion records show this to be acceptabis per drawing requirements. The
licensee stated that phase one testing ¢f this circuit is not yet complete,
and that upon completion of such testing, a design change request would be
issued, if necessary, to document this condition. This response is not
consistent with the requirements of Section 5 of the Startup Manual, which
requires that wiring changes/deficiencies be documented upon discovery.

Drawing EE-3DK-6 shows the GRN-BLK conductor of cable 3SWPAOC350 on TB-609,
pt. 22 and the WHT-BLK wire on TB-609, pt. 24. The as-installed configu-
ration is exactly opposite of that required. The original QC inspection
records indicate that these wires were correctly installed as of March 22,
1984, and the present appearance of the wires indicates that they have been
“swapped" subsequent to QC inspection. No documentation was available to
justify this change. This is not in accordance with Section 5 of the
Startup Manual.

Drawing EE-3GK-3 shows the BLK conductor from cable 3RPSAOX812 on TB-506,

pt. 4 and the WHT on TB-506, pt. 5. The as-installed configuration is BLK
on pt. 5 and WHT on pt. 4. The licensee indicated that, although phase one
testing of this circuit is complete and the circuit operates correctly, no

documentation had been issued to substantiate the wiring change. This is
not in accordance with Section 5 of the Manual.

Drawing EE-3GT-3 shows the BLK conductor of cable 3RPSBPX812 on TB-506,

pt. 4 and the WHT conductor on TB-506, pt. 5. As installed, the BLK wire
is on pt. 5 and the WHT wire is on pt. 4. The licensee indicated that
although phase one testing of this circuit has been completed ard the
circuit operates correctly, no documentation had been initiated to substan-
tiate the wiring change. This is not in accordance with Section 5 of the
Startup Manual.

Discrepancies

The WHT conductor of cable 3CHSNOC152 (Dwg. EE-3JB-5, TB-3T14, pt. 7) was
found with a cut in its jacket.

Orawing EE-3AKN-4 shows the shield from cable 3BYS2PX401 on TB-DBW, pt.

22 and the shield from cable 3BYS2PX451 on TB-DBW, pt. 21. As installed,
these shields are interchanged. Because these two points are jumpered
together on the other side of the terminal strip, there is no functional
difference in the circuit between the as-installed and specified conditions.
However, design change request 742 has been issued to document this find-

ing.




TABLE II-4 (Continued)
CABLE TERMINATION DISCREPANCIES

The BLK and WHT conductors of cables 3WTCBPC621 and 3WTCAOC613 were found
to be determinated in panels 3CES*TB-MB1P and 3CES*TB-MB10. Bypass/jumper
tag log sheets 221 and 223, located in the shift supervisor's office, show
that only the BLK wires are documented as being temporarily determinated.
As a result of this finding, log sheets 221 and 223 have been corrected to
indicate that both BLK and WHT wires are determinated. A review of other log
sheets for similarly determinated cables shows this to be an isolated case.
In addition, it should be noted that these log sheets were initiated in
accordance with Procedure ACP-QA-2.06B, "Station Bypass/Jumper Control",
Rev. 4 which has already been revised (Rev. 5, February 1, 1985) to include
additional procedural controls which should preclude future errors of this
nature.




TABLE II-5
INSTRUMENTATION INSPECTION SAMPLE

Instruments:
3MSS*PT515 3LMS*PT936
3CCP*FT678 3LMS*PT937
3QSS*LT930 3FWA*FT51D
3QSS*LS56A 3FWS*LT519
3QSS*LS54A IFWS*LT529
3LMS*PT93A 3RCS*FT415
3LMS*PT935 3RCS*FT416

Instrument Racks:

Instrument Lines:

Tubing Supports:

3CES-RK12-04
3CES-RK12-05

3CES-RK12-06
3CES-RK12-07

3MSS*PTS15(AW) 30’ 3LMS*PT936(BW)  25'
3CCP*FT67B(BP) 64’ 3LMS*PT935(CB) 7'
3QSS*LT930(XR) ) 3FWA*FT51D(D0) 81'
3QSS*LS56A(X0) )17 3FWS*LTS519(AW) 234!
3QSS*LS54A(X0) ) 3FWS*LT529(BR) 219'
3LMS*PT937(AR) 12' 3RCS*FT416(AB) 70'
3LMS*PT934(DY) 21' 3RCS*FT415(AW)  70'

EX-501035-H003
EK-501035-H001
EK-501034-H005
EK-501139-H021
EK-501139-H024

Instrument Loop Verification:

Steam Pressure

EK-501139-H026
EK-501139-H027
EK-501139-H016
EK-501139-H017

L Function: Senses steam generator 1A outlet pressure, provides

an inpuf (trip) signal to the reactor protection system (RPS); indicates
steam |ine pressure on the main control board (MCB) and on the auxiliary
shutdown panel.

Cg%?gncnts: The sample included the sensing line from the steam generator
outlet steam line to pressure transmitter 3MSS*PT515, parts of the RPS,
pressure indicators 3MSS*PI515A and 3MSS*PI5158, and interconnecting
cable, panel wiring and terminals.
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TABLE II-5 (Continued)
INSTRUMENTATION INSPECTION SAMPLE

Pressurizer Pressure

Loop Function: Senses pressurizer pressure and provides an input (trip)
signal to the RPS, the engineered safety features actuation system and
indicates pressurizer pressure on the MCB.

Components: The sample included pressure transmitter 3RCS*PT456, electri-
cai penetration 3RCP*G1, parts of the signal conditioning and logic
circuitry (Channel II) of the RPS, pressure indicator 3RCS-PI456A and
interconnecting cable, panel wiring and terminals.

Reactor Coolant Loop Flow

Loop Function: Senses reactor coolant loop 1 flow and provides an input
Zfrsps signal to the RPS and indicates loop flow on the MCB.

Components: The sample included the sensing lines from the loop piping
eiEow taps, flow transmitter 3RCS*FT415, electrical penetration 3RCP*G1,
parts of the signal conditioning and logic circuitry (Channel II), flow
indicator 3RCS-FI415 and interconnecting cable, panel wiring and terminals.

Reactor Coolant Loop Flow

Loop Function: Redundant to above loop.

Components: Flow transmitter 3RCS*FT416, electrical penetration 3RCP*C6,
fTow Indicator 3RCS*FI416 and associated components similar to the above

loop.

RHR Miniflow Recirculation

Loop Function: Senses residual heat removal pump 3RHS*P1A flow, provides
a signal to operate valve 3CHS*FCV610 upon high or low flow and indicates
valve position on the MCB.

Components: The sample included flow indicator switch 3RHS*FIS610, valve
posgtion Tidicator 3RHS*FCV610 and interconnecting cable, panel wiring
and terminals.

Safety Injection Accumulator Vent Valve

Loop Function: Provides signal to position valve in vent line from the
accumulator tanks 3SIL*TK1C&D and provides valve position indication on
the MCB and the auxiliary shutdown panel.

Components: The sample inciuded valve operator 3SIL*HCV943B, indicating
ans control instruments 3SIL*HC943B and Z1943B on the MCB, indicating and

control instruments 3SIL*HC 943D and ZI943D on the auxiliary shutdown panel,

electrical penetration 3RCP*E3 and interconnecting cable, panel wiring and
terminals.
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III.

MECHANICAL CONSTRUCTION

A.

Objective

The objective of the appraisal ¢i mechanical construction was to
determine if installed and Quality Control (QC) accepted mechanical
items conformed to engineering design, regulatory requirements and
licensee commitments.

Discussion

The specific areas of mechanical construction evaluated were piping,
pipe supports/restraints, concrete expansion anchors, mechanical
equipment, and heating, ventilating and air conditioning (HVAC)
systems. To accomplish the above objective, a field inspection of a
sample of QC accepted hardware was performed in each area. In
addition, certain programs, procedures and documentation were reviewed
as required to support or clarify hardware inspection findings.

1. Piping

a. Inspection Scope

(1) Piping depicted on the 26 Stone & Webster Engineering Corpora-
tion (SWEC) drawings listed in Tables III-la & b was selected
for the inspection sample. The piping encompassed portions of
the Chemical & Volume Control, Auxiliary Feedwater, Residual
Heat Removal, Quench Spray, Charging Pump Cooling, and Safety
Injection Systems. Piping configuration (i.e., layout geometry,
orientation and dimensions), component identification
and location, valve operator orientation, and pipe support
location and type were compared to the results on inspection
drawings marked-up by SWEC QC during their inspections.
Additional features such as maintenance of inservice inspection
clearance criteria and site construction practice affecting
installed mechanical components were observed where appro-
priate. Piping component material specifications were compared
to controlled material take-off lists on a random basis. The
as-built and stress reconciliation programs were also reviewed.

(2) Hydrostatic test records for 20 piping isometrics were reviewed
for completeness, accuracy and content. These isometrics
encompassed portions of the Chemical and Volume Control, Safety
Injection, Residual Heat Removal, Component Cooling, Quench
Spray, Auxiliary Feedwater, and Containment Recirculation
Cooling Systems. A listing of the associated piping isometrics
are provided in Table III-2a.

(3) Seven piping samples represanting approximately 75 feet of
pipe were selected to determine whether ASME requirements for
pipe wall thickness were met. The measured pipe wall thick-
nesses were compared against the minimum wall thickness
requirement specified by ASME (12.5 percent below nominal
thickness). See Table I1I-2b for the inspection sample and
observations.




The following documents provided the basic acceptance criteria and
background information for the inspections:

¢ SWEC Specification M968, "Field Fabrication and Erection of
Power Piping," Rev. 7, Add. 5.

SWEC Procedure NETM 31, "Procedure for Seismic Category I
Piping Location Isometric and Tubing Isometric Review and
Stress Reconciliation," Rev. 0, through Change Notice No. 3

SWEC Procedure FCP-337, "Preparing Stress Reconciliation
Piping Location Isometrics (PLI's)," Rev. 3

. SWEC Procedure NEAM 122, "As-Built Program," Rev. 0 through
Change Notice No. 2

v SWEC Quality Control Instruction (QCI) FM3-514.2-07C,
"ASME III N-5 Inspections"

" SWEC Procedure NEAM 134, "Processing of ASME III Certifica-
tion," Rev. 0

. SWEC QA Attribute List No. M3-SP-968-15-4232 for PLI Inspection

. SWEC QA Attribute List No. M3-SP-968-18-5052 for ASME II1
Fabrication/Installation Inspection

SWEC Procedure MTP-3, "Generic Pressure Test Guidelines for
Fluid Systems," Rev. 2

SWEC Procedure No. 5.7, "Pressure Testing," Rev. 0 through
Change Notice No. 6

Applicable Piping Isometrics
Inspection Findings

The selected sample of piping ranged in size from three-fourths to
20 inches, and classifications included all ASME pipe classes as
well as class 4 (ANSI B31.1) piping. This sample represented
approximately 400 feet of piping two inches or less in diameter and
approximately 800 feel of piping greater than two inches in
diameter, all of which had been previously inspected and accepted by
SWEC Field Quality Control (FQC). Observations associated with
specific piping isometric drawings are listed in Table III-1. A
summary of the findings are provided below.

(1) During the installation of process piping systems, various
inspections by FQC were performed. The Piping Location
Isometric (PLI) inspection which verified attributes affecting
the as-built effort such as dimensions, was one type of
inspection. A "pre N-5" inspection followed the PLI inspection,
and was conducted in accordance with QCI $14.2 which directed
inspection of certain attributes immediately before the ASME
N-5 Code Data Report sign-off.
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PLI inspections, which were performed in accordance with
Procedure FCP-337, required dimensions to be verified to the
Piping Specification M968 tolerance of 0.5 inch. Sixteen
dimensional errors ranging from 1.0 to 13.0 inches were detec-
ted by the NRC CAT on the 26 drawings inspected. For pre N-5
inspections, QCI S14.2 required reinspection of all "moveable
support” location dimensions immediately prior to N-5 sign-off.
A moveable support is any support which does not have inte-
grally welded attachments to the process pipe. Of the 16
errors previously noted, four errors which ranged in size from
1.0 to 3.0 inches were detected by the NRC CAT on the 14
drawings which had already undergone the later pre N-5 inspec-
tion. The NRC CAT is concerned that the reduced frequency and
magnitudes of errors (4) found in the already pre N-5 inspected
sample is not truly indicative of the effectiveness of the pre
N-5 inspection since most of the errors (16) were not asso-
ciated with moveable supports, and thus would likely not be
detected during the pre N-5 inspection.

During the NRC CAT inspection, SWEC studied the matter of
dimensional discrepancies, evaluated most of the discrepancies,
and found no resultant unacceptable stress conditions. As a
result of the NRC CAT findings, FQC monitored the ongoing pre
N-5 inspections for dimensions which were discrepant with those
found on the PLI drawings. This monitoring showed a substan-
tially lower error rate than that found by the NRC CAT. Based
primarily on the lower incidences of PLI dimensional error
found in that sample, FQC concluded that existing QC

procedures were adequate to assure the accuracy of piping
dimensions. FQC also issued a memorandum to piping inspectors
which directed random remeasurement of PLI verified non-
moveable support and overall (i.e., straight run total length)
dimensions. No additional action was proposed by SWEC
regarding this subject.

The NCR CAT is concerned that the FQC sample of PLI dimensional
verification was limited to that piping which was inspected for
N-5 sign-off during a one week period and was therefore limited
in both time and scope. The resultant error rate was not
consistent with that found during the same period by the NRC
CAT. We are also concerned that the direction to remeasure PLI
verified dimensions on a random basis during pre N-5 inspec-
tions will not provide FQC with a quantifiable data base with
which to conclude the adequacy of dimensional measurement
quality control. Although the magnitude of errors detected by
the NRC CAT is not extreme, the rate of occurrence warrants
additional attention and corrective action.

The PLI for drawing QSS-3 incorrectly identified a support
function. Support PSR-063 was identified as a vertical and
axial pipe restraint when in fact, the support also restrained
the pipe laterally. This errcor appears to be an isolated
instance, and not indicative of the overall QC effort.




(3)

(4)

Three drafting errors associated with isometric CHS-31 were
detected by the NRC CAT. At least two of these errors, one
missing dimension and one support for which neither the mark
number nor function were identified, would have been detected
during completion of the as-built reconciliation effort. The
third error was a misorientation of a small pipe angle. These
drafting errors appear to represent isolated instances.

A total of three violations to specified clearance criteria
were identified in our piping sampie. In general, pipe
clearance violations between other mechanical and structural
components were found to be accurately recorded for disposition
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