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I. INSPECTION SCOPE AND OBJECTIVES

The objective of this inspection was to evaluate the adequacy of construc-
tion at the Washington Nuclear Plant Number 2 (WNP-2). This objective was
accomplished through review of the construction program and selected
portions of the quality assurance program, with emphasis on the installed
hardware in the field.

Within the areas examined, the inspection consisted of a detailed examina-
tion of selected hardware subsequent to licensee quality control inspec-
tions, a selective examination of procedures and representative records,
and observation of in-process work. Interviews were conducted with
designated site managers, quality control inspection personnel, and craft
personnel.

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

Is the hardware installed in accordance with the approved design?

Do individuals with assigned responsibilities in a specific area
undarstand their designated responsibilities?

Are quality verifications performed during the construction process
with applicabla hold points and are quality verifications conducted
to adequate inspection acceptance criteria?

Do personnel involved with Quality Assurance / Quality Control have
the organizational freedom to perform their tasks without harassment
of intimidation?

Are management controls established and implemented to control
activities in the subject area?

The areas in which a selected sampling inspection was conducted include:
' Electrical and Instrumentation Construction

Mechanical Construction
Welding and Nondestructive Examination

I Civil and Structural Construction
Procurement, Storage and Material Traceability
QC Inspector Effectiveness

j Quality Assurance

i
l

i
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II. ELECTRICAL AND INSTRUMENTATION CONSTRUCTION

A. Objective

The primary objective of the appraisal of electrical and instrumenta-
tion construction was to determine whether safety-related components
and systems were installed in accordance with regulatory require-
ments, SAR commitments and approved construction specifications and
drawings. Additional objectives were to determine whether proce-
dures, instructions and drawings used to accomplish construction
activities were adequate and whether quality-related records accu-
rately reflect the completed work.

B. Discussion

Within the broad categories of electrical and instrumentation con-
struction, attention was given to specific areas. These included
electrical cable and cable terminations, electrical raceway (cable
tray and conduit) and raceway supports, electrical equipment and
instrumentation components. Additionally, a review was made of a
selected number of documents associated with design change control
and corrective action systems to determine whether these systems had
been effectively implemented and integrated into electrical and
instrumentation construction activities. .

1. Electrical Raceways

a. Conduit

The NRC CAT inspectors observed 23 conduit runs and asso-
ciated fittings totaling about 1500 ft. in length. These
runs were inspected for conformance to requirements rela-
tive to routing, separation, size, bend radii, support
spacing, identification and attachments. Two deficiencies

. were identified:
|

(1) Conduit 3HPCS-263-3 is missing a bushing in pull
! box B2612 which has caused minor scrapes on cable

jackets to occur when cable was pulled. (Upon notifi-'

cation, the electrical contractor issued NCR 022055 to
document this condition.)

(2) Conduit 3HPCS-422-2 is touching conduit ILDS-116-4 in
violation of electrical separation criteria. (Elec-
trical separation between conduits is to be addressed

! via field walkdown inspections.)

Other than the above, conduit installation is generally in
accord with requirements.

b. Cable Tray

| Fourteen runs of installed cable tray comprising 123 tray
segments with an aggregate length of about 1,700 feet were

| II-1
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.

inspected relative to support location, separation, protec- -
~

tion and physical loading. Samples were selected from the
reactor and radwaste buildings.

,
.

(1) Cable Tray Separation- ,
,

Relative to separation of cable tray, the WNP-2 FSAR
Section 8.3.1.4.3.8.1 and Bechtel Document .SWP/P-E-18,
Electrical Separation Criteria Implementation, Revc
2, dated May 17, 1983, states that 'in general areas, , ,

'

the minimum separation distance between open cable
trays of redundant divisions or between open cable
trays of one division and a conduit routed above
the tray is three feet free air space (h.orizontally)
and five feet free-air space (vertically). ~

Although the NRC CAT inspectors found most of the
installation of Class 1E cable tray to be in accord-
ance with the design drawings e'nd applicable electri-
cal specifications, instances of failure to meet -
separation criteria were ideni.ified. Bechtel p'erson-
nel indicated that they are aware of this-condition..
Plans to document and initiate corrective action'are
in preparation. Part of the above problem stems 'from '

separation criteria ct1.ges.
, ,

Thefollowingtraysegmentsareedmpleswhere
~

required separation was not maintained:

Cable Tray Segment Numbers -
'

Power Division 1 #5950
Control Division 1 #5850
Control Division 3 #5754
Power Division 1 #4494
Power Division 1 #3879
Power Division 2 #3829
Power Division lo#3887
Power Division 2 #3835
Control Division 2 #3660
Power Division 1 #3888
Control Division 2 #3661
Power Division 2 #3836
Control Division 2 #18505'

'

Power Division 1 #5060
Control Division 1 #4967
Power Division 1 45068
Control Division'_1 #3744
Power Division 2 V3826

~

_
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Control Division 2 #3651
Ccntrol Division 1 #3065
Power Division 1 #3169
Control Division 1 #1908
Signal Division 1 #1730
Power Division 1 #9402
Control Division 2 #9291
Power Division 2 #9371

Also, the NRC CAT inspectors reviewed Revision 2 of
the electrical separation practices document which
implements the requirements of FSAR Section 8.3.1.4
for independence of redundant systems. A historical
review of this document indicates a substantial number
of changes in the separation criteria for WNP-2. This
document represents a significant effort on the part
of both NRC Region V and the Supply System to thor-
oughly address independence of redundant electrical
systems at WNP-2. Additionally, the NRC CAT inspec-
tors reviewed Bechtel document SWP/o-E-18, Electrical
Separation Criteria. Implementation, Rev. 2, May 17,
1983. This document presents the electrical separa-
tion requiren,ents to be utilized for installation and
inspection at WNP-2.

In accordance with Section 6.5.1 of SWP/P-E-18, a
physical walkdown inspection of cable tray, for
tray-to-tray separation violations, will not be
performed by the licensee. Tray-to-tray separation
is to be achieved by a design review / analysis by Burns
and Roe, Inc. (BRI) in lieu of a physical walkdown
inspection.>

The NRC CAT inspectors examined an area of Division 1
and 2 trays for which BRI design review had been
completed. During this examination the NRC CAT
inspectors observed instances of trays (specifically,
vertical risers) which did not maintain required
separation and had not been identified in the BRI
design review. Additionally, the NRC CAT inspectors
learned in discussions with BRI and Bechtel personnel
that the installation tolerances for cable tray of i
1" and tray supports of 2" were not considered as
part of the BRI design review.

As a result of these discrepancies, the NRC CAT
inspectors concluded that an adequate level of assur-
ance may not be achieved solely through the use of
design review to determine whether tray-to-tray
separation requirements are met. It is not clear how
verification to requirements can be accomplished
without a physical inspection. This matter will
require further attention by the applicant and Region
V to assure that necessary separation requirements
are achieved.

II-3
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(2) Cable Tray Attachments

During the inspection of the selected cable trays,
the NRC CAT inspectors observed several instances
where cable tray segments were not properly bolted to
associated seismic supports. The cable tray numbers
are:

Control Division 1 #7711
Control Division 1 # 7700
Control Division A #7472
Control Division 1 #4481;

2. Electrical Raceway Supports

The NRC CAT inspectors examined 22 raceway supports. These
supports were inspected to determine whether applicable require-
ments were met for the following items: location / mounting,
conficaration, spacing, material, support member size, weld
joints and concrete anchor installation.

Although most of the cable tray supports inspected were con-
sidered adequate, the following deficiencies were identified
in the raceway supports inspected:

a. The spacing between a 1/2" diameter concrete anchor in
support RB42-1350 and a 3/4" diameter anchor in support
TS-4181 is 3 5/8". F/L procedure CP/QAP 505 Rev. 8,
Attachment III, page 30 of 46 requires minimum spacing of
6".

b. The following hardware deficiencies were found in support
RB-42-47:

Weld detail for stiffener plates in a W21x82 support'

beam requires a 1/4" fillet, full length. As instal-
,

led, welds are only 8" long rather than about 17 3/4"
long as specified.

Two hanger members specified as 4x3x3/8" angle are
installed as 4x3x1/4" angle. (This was subsequently
documented on NCR 218-022062)

c. Two specified groove welds between the vertical members and
bottom horizontal member of support TS-4935 are missing.

d. Support RB-42-29 was found to have been voided in error by
port is

Thissup(TheInstallation Removal Authorization 2494.
still installed and supports multiple conduits.
electrical contractor subsequently issued Inspection Report
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16563 to document this condition.) Review of the action
taken by the electrical contractor indicates that adequate
correction was accomplished.for this item. Further review
of other voided supports confirmed that this was an isolated
case.

Other than the above, it was determined that raceway
support installations essentially conform to applicable
requirements.

3. Electrical Cable Installation

: The NRC CAT inspectors selected a sample of installed electrical
cable runs that had been previously accepted by site quality

: control (QC) inspectors. The sample included high voltage,
': power, control and instrument cables. For each of these cable.

runs, physical inspection was made to ascertain compliance with
applicable design and installation criteria relative to size,

: type, location / routing, bend radii, protection, separation,
identification, physical loading and supports.'

l The following high voltage cables, totaling approximately 900
ft., were selected from different systems, electrical trains,
locations and sizes:'

| Cable No. Type _ From _T_oo
a

ASM7-9090 (3)1/C4/0 4160 SWGR SM-7 Pump C12-C001A
ISM 7-0110 1/C 500 MCM 4160 SWGR SM-7 4160 SWGR #DG1-7
2DG2-010 1/C 500 MCM DG-ENG-1B Ext PNL DG-REP-2'

The following power cables, totaling approximately 800 ft.,
were selected from different systems, electrical trains,
locations and sizes:

| Cable No. Type, From To_

AM7C-9230 (3)1/C12 MCC-MC-7C TB-1310
AP7AE-9060 (2) 1/C 10 4160 SWGR SM-7 SP HTR C12-C001A
2M8BB-0120 (3) 1/C 12 MCC-MC-88-B RHR-V-47B
IM7BA-0080 (3) 1/C 12 MCC-MC-78-A RHR-V-124A

]
- The following control cables, totaling approximately 1700 ft.,

: were selected from different systems, electrical trains,
t locations and sizes:

Cable No. Type, From T_oo

ARCIC-9086 9/C 12 Remote Shutdt. * PNL MCC-MC-S2-1A
ASL73-9038 3/C 12 480V SWGR SL-7., 4160 SWGR

DG1-7
,

1 ADS-004 2/C 14 TB-C522 VLV B22-F0135
2MRSA-0018 2/C 12 MCC-MC-88-A Remote Shutdown

PNL

II-5
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3HPCS-0144 3/C 12 Logic Cont. Sta. Level SW
00-LS-21

3HPCS-0153 3/C 12 MCC-HPCS-MC-4A DG Cont. PNL
2M12D-0072 9/C 12 MCC-MC-SI-2D Term Cab

TM-K2-13
The following instrument / signal cables, totaling approximately
800 ft., were selected from different systems, electrical
trains, locations and sizes:

Cable No, h From To_

ARMC-9501 13/C 20 Control Rod 4647 EPA-X101A,
TB-C506

APMC-9652 13/C 20 Control Rod 14-55 EPA-X101D,
TB-C509

BMISC-9820 4/C 16 Pent. X 102B Junc Box F
2PhM 'd 14 4/C 16 CMS-SR-21 BD-RAD-23

a. Routing

The WNP-2 FSAR Section 8.3.1.3 paragraph 7 states that
cable routing information is provided in Tables 8.3-8,
8.3-20, 8.3-21 and 8.3-22. These Tables illustrate the
computer program used for identification and routing of
cables in trays. Routing information for cables in con-,

duits is provided in raceway layout drawings.

The Fischbach/ Lord (F/L) Construction / Quality Assurance.

Procedure CP/QAP-404, Cable Pulling Instruction and Inspec-
,

tion, specifies that the raceway through which a cable will
pass in consecutive order between "from" and "to" destina-
tions shall be detailed on the computer generated pull
slip. When F/L engineering determines that the provided
Burns and Roe (BRI) routing does not agree with the
acceptable installed raceway configuration, steps shall be
taken to obtain an approved routing change.

During inspection of the selected cable sample, the NRC
CAT inspectors observed the following cables with installed
routings that did not match those indicated on the pullI

slip:

ASM7-9090 is routed through penetration sleeve
P2043-108. The cable pull slip indicates a routing
through penetration sleeve P-2043-9C.

i 2PRM-114 is routed through tray node 2656. This node*

! is not shown on the routing slip. Additionally, the
: routing slip shows tray node 3436; this node is not

part of the installed routing of the cable. (When
apprised of this, Bechtel initiated Notification Of
Potential Deficiency (N0PD) 169 which details a
resolution to this condition.)

II-6
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* ASt.73-9038 is routed through tray node 8369. This
node is not shown of the pull slip. (When apprised of
this, Bechtel initiated NOPD 155 to correct this
discrepancy.) -

i

2M8BA-0018 is routed through tray node 8063 in a*

control division 2 tray. This node is not shown
on the pull slip.

Although several deviations were identified in this area,
only one instance was a result of poor construction
practices. A review of design information associated with
the remaining cables revealed that routing deviations were
a result of errors in the computer generated pull slips.

b. Identification

The WNP-2 FSAR Section 8.3.1.3 paragraph 1 states, each
safety-related electrical equipment or cable is tagged
with an equipment number. In addition, a division identi-

fication marker is provided along with the equipment number
which indicates the assignment to one of seven divisions...
This division marker is inscribed with color coded charac-
ters on a color coded background. All Class 1E cables
external to the Power Generation Control Complex (PGCC)
prefixed by 1, 2, 3, 4, 5, 6, or 7 are tagged every 15 feet
and at their terminations...

During the inspection of the selected cable sample, the
NRC CAT inspectors observed the following cables which had
improper identification tags or divisional markers:

3HPCS-0153 has been mislabeled #BHPCS-0141 where it
passes control Division 3 tray node 5757. (When
apprised of this, Bechtel initiated N0PD 154 to
document this cor.dition.)

ASM7-9090 has been tagged with the wrong divisional
marker where it enters penetration sleeve P-2043-10B.

; This is a division associated circuit and therefore
should have a yellow / silver background tag, not white'

as installed. (When apprised of this, Bechtel ini-
tiated NOPD 170 to document this condition.)

BMISC-9650-C Division 1 is also tagged as BMISC-9651-C
i Division A within a termination cabinet.

In general, other than the above, identification of Class
1E cable was in accordance with requirements.

II-7
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c. Separation

The WNP-2 FSAR, Section 8.3.1.4.2.1 states, cable separa-
tion is achieved by segregating electrical circuits by
voltage level and service it performs (such as power,
control, or signal) by engineered system designations, by
power supply and divisional separation categories, and by
routing.

Section 8.3.1.4.2.1.3.1 of the FSAR states, in part...
Cables outside the Power Generation Control Complex (PGCC)
that perform a safety-related function are assigned divi-
sional designation by cable numbers prefixed by the numbers
1 through 7. The orefix number corresponds to a segregated
safety divisional system of cables and raceways of the same
number.

During the inspection of raceway systems, the NRC CAT
inspectors noted an installed pull box which contained
the following multidivisional high voltage (4160V) cable:

Division B BSM2-9020
Division 3 3HPCS-0304
Division 3 3HPCS-611

These cables had been trained such that they were in
physical contact with each other, thus not meeting separa-
tion criteria. (When apprised of this, Fischbach/ Lord
initiated nonconformance report 022073 to document this
condition.)

4. Electrical Cable Termination

The NRC CAT inspectors selected 189 cable ends (928 terminated
wires) for inspection from the following locations:

i Power Terminations in Motor Control Centers*

' Power and Control Terminations in Motor Operated Valves
; Control and Instrument Terminations in Remote

Shutdown Panel'

Instrument Terminations in Locally Mounted Terminal Boxes
and Process Instrument Racks

These terminations were inspected against applicable
requirements for the following:

Correct size and quantity of conductors;

Cables and wires correctly identified'

Correct type of terminal lug used
Terminal lug exhibits evidence of proper crimp tool

|
i usage

Conductors free from damage to jacket / insulation
Conductors free of excessively tight bend radii
Conductors terminated as shown on approved wiring diagrams

|
!
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Conductors properly terminated oa terminal points
General neatness and workmanship inside enclosures

The following deficiencies were identified during the above
inspection:

Cable 2M8BA-13

The jacket is damaged on the red conductor terminated on
terminal point FF-92 in the Remote Shutdown Panel, Dwg.
E-539, Sh.16, Rev. 10 (Upon notification, N0PD 192 was
issued to document this condition.)

Cable 2M8BA-153

Jackets are damaged on orange conductor terminated on
terminal point AA-58 and blue conductor terminated on
terminal point AA-60 in the Remote Shutdown panel, Dwg.
E-539, SH. 15, Rev. 11 (Upon notification, NOPD 192 was
issuedtodocumentthiscondition.)

Cables 1M7BA-44 and 1M7BA-43

Black and orange conductors are incorrectly positioned on
terminal point HH-47 in the Remote Shutdown Panel, Dwg.
E-359, Sh. 15, Rev. 11. They are not back-to-back as
required. (Upon notification, NOPD 186 was issued to
document this condition.)

Cables 2M8BA-450, 500, 380, and 430

The B and C phases on these four cables were interchanged
by WNP-2 Startup personnel to obtain proper motor rotation.
However, this change was not properly documented. (Subse-

|
quent to a discussion with the NRC CAT inspector,

[
SDR-E-8894 was issued documenting these and numerous other
phase changes that had been made previously.)

Other than the above, it was determined that termination activi-
ties were performed in an adequate manner. However, the docu-

i mentation inadequacy identified above indicates a need for more
; stringent record control in the area of test and startup activi-
| ties.
!

| 5. Electrical Equipment Installation

!

,
A sample of over thirty pieces of installed electrical equipment

! and associated items were inspected. Samples were selected
based on system function and safety classification.

a. Motors

The installation of two motors and associated hardware was;

|
inspected for such items as location, anchoring, grounding,
identification and protection.'

II-9
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The following motors were inspected:

Low Pressure Core Spray Pump Motor LPCS-P-1
High Pressure Core Spray Pump Motor HPCS-P-1

In general, the NRC CAT inspectors found that the installed
configuration of these motors was in accordance with design
drawings and that installation activities were performed in
accordance with procedural requirements.

The NRC CAT inspectcrs did observe discrepancies in pump
bolting. This matter is discussed further in Section
III.B.6 of this report.

b. Penetration Assemblies

The following installed containment penetration assemblies
were inspected in detail: X104A, X104B and X103C.

The location, type, mounting and identification of these
penetration assemblies were compared with the installation
drawings. QC records associated with the manufacturing,
installation and in-place welding of these items were also
reviewed. Activities observed and documentation reviewed
indicated that work performed in this area was in acccord-
ance with requirements.

An additional visual inspection of welds associated with
penetrations X103A, X103B, X103C and X103D was performed
by the NRC CAT inspectors. These welds had already been
ground for ISI and were of acceptable quality,

c. Motor Control Centers

The following installed motor control centers (MCCs) were
inspected:

Identification Description

MC-7A 480 V MCC
MC-8A 480 V MCC
MC-8B 480 V MCC,

| MC-8B-A 480 V MCC
MC-S2-1A-A 250 VDC MCC
MC-S2-1A-B 250 VDC MCC
MC-SI-2D 125 VDC MCC

The installations were inspected to determine whether the
equipment was located and mounted as shown on design
drawings, whether welds conformed to AWS D1.1 and specified
weld details, whether concrete anchors were properly
installed and whether the proper size and type of material
was used in bolted connections.

11-10
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The following hardware deficiencies were noted during the
above inspection:

The seismic restraints for MC S2-1A-A and MC S2-1A-B
did not have washers installed with the concrete
anchors in the base supports as required by Dwg.
FSK-349 Sh.1, Rev. 4 (Sec. L-L)

MC S2-1A-A has three bolts removed from the base
channel to facilitate installation of base restraints.
The applicable drawing allows a maximum of two exist-
ing bolts to be removed. (This condition was subse-
quently documented on N0PD 183.)

MC-7A, MC-8A and MC-SI-2D had a larger number of plug
welded anchors than specified. NCR-218-01810 requires'

a specified quantity of concrete anchors to be plug
welded to their nuts due to inadequate thread engage-
ment. For these three MCCs, twenty plug welds exist
beyond those authorized. No documentation could be
produced which authorizes the additional plug welds or
documents their inspection.

The torque was checked on 10 of 42 concrete anchors
for MC-8A. Two of the ten checked failed to exhibit
the required minimum 45 ft.-lbs. torque. (This
condition was subsequently documented on SDR-E-8896.)

The inspection records for concrete anchors for
MC-S2-1A-A and MC-S2-1A-B were intermixed within the'

turnover package for these MCCs. (This condition was
been subsequently documented on N0PD 190.)

Other than the above, MCC installation essentially confor-4

med to applicable requirements,

d. Switchgear

The following switchgear were inspected:

Identification Description

SH-11 6900 V
SH-12 6900 V
SM-7 4160 V
SM-8 4160 V

The installations were compared with installation require-
ments relative to location and mounting (welds, concrete
anchors, bolting, etc.). No deficiencies were identified.

II-11
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e. Station Batteries

The 125V battery rooms were inspected, including the
installed batteries, battery racks and associated equipment.
The location, mounting and environmental control for
installation of No. 81-1 and No. 81-2 were compared with
applicable requirements and QC inspection records.

The condition of the battery rooms was found to be in good
order, clean and free of debris. Ventilation systems were
in place 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 inspection of the 125V battery racks identified several
apparent discrepancies including:

Indeterminate bolt material on both B1-1 and B1-2
racks

Missing split washer on rack B1-2 anchor base

Grouting void under the base of rack B1-1

Discussions with Supply System and Bechtel personnel
indicated that the racks had been initially installed by
Fischbach/ Lord and later disassembled and reinstalled by
the WNP-2 startup group in accordance with Lineup Test
SLT-S50.2-1. Supply System personnel stated that the
original hardware, including the bolts in question, had
been used to reinstall the racks. (As a result of the NRC
CAT inspection of these items, Bechtel initiated N0PDs 189
and 193 to replace the missing split washer and change the
indeterminate bolts to SAE Grade 2. The grouting void had
not been addressed at the conclusion of the inspection.)

The inspection of the 125V battery cells indicated a
condition later identified as crazing. This condition is
an apparent fracturing of the cell casing material. Of
the 60 cells that comprise Battery Rack B1-1, some form of
crazing was identified on thirty-four cell casings. The
following cells exhibited this condition to a degree
considered to be of a more serious nature by the NRC CAT
inspectors:

Cell Number Rack Number

1, 6, 24, 33, B1-1
45, 46, 47, 48,
49, 60, 51, 52,
53, 54, 55, 56, 57

25, 41, 42 B1-2

II-12
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Discussions with Supply System personnel indicated that
two weeks prior to the CAT inspection, this condition had
been brought to the attention of an Exide Co. representa-
tive.

A further review of installation records was performed by
the NRC CAT inspectors to determine if this condition may
have been the result of improper installation or handling.
However, there were no evidence of deviation from instal-
lation criteria.;

During the NRC CAT inspection, Supply System personnel
initiated Startup Problem Report SPR-E2620 to document and
determine the cause and effect of this condition. It is

anticipated that the battery manufacturer, Exide Co. will
provide a technical determination in response to this
report. Further inspection and corrective action may be
required if this condition is determined to have a signifi-
cant impact upon the reliability and operability of the
125V batteries.

f. 125V DC System
,

Equipment associated with the 125V DC System was inspected
to verify compliance with applicable specifications and
drawings. The NRC CAT inspectors selected the following
items for inspection:

Identification No. Description

Cl-1 Battery Charger
C1-2 Battery Charger
51-1 DC Main Distribution PNL
S1-2 DC Main Distribution PNL
IN-3 Static Inverter
IN-2 Static Inverter
MC-SI-2D Motor Control Center

The NRC CAT inspectors noted that the foil plates were
missing from air flow switches S4 and SS in static
inverter IN-2. The remaining items appeared to be
installed in accordance with applicable requirements,

g. Motor Operated Valves

|
The following four motor operators for valves were

| selected and inspected for items such as location,
mounting, grounding, protection and proper wiring:

No. RHR-V-6A
[
| No. RHR-V-4B

No. RCIC-V-68A
No. RHR-V-248

: -
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During the inspection of the motor operators, the NRC CAT
inspectors observed that approximately 70-90% of the bolts
were missing from gear and terminal box covers on RHR-V-248
and RHR-V-6A. (Bechtel subsequently initiated N0PD 184 and
185 to document these conditions.)

Further discussions with Bechtel and Supply System person-
nel revealed that each of the motor operators sampled were
the responsibility of the WNP-2 startup. Terminal box
bolts had been removed to facilitate equipment testing.

6. Instrument Panel Installation

Six instrument panels associated with the Reactor Protection
System, the Engineered Safety Features Actuation System and the
Remote Shutdown System were inspected. The intent was to
determine compliance with installation requirements, such as:
location, mounting / bolting, identification, protection,
separation of redundant components / panels and arrangement of
installed instrument components and associated items.

The panels ' inspected in detail are listed below:

Diesel Generator Panel DG-RP-1
Remote Shutdown Panel C61-P001
Reactor Vessel Level and Pressure Instrument

Panels H22-P004, P005, P026 and P027

The discrepancies identified include the following:

In panel DG-RP-1 a 11" diameter hole was cut in one of the'

li" x 11" angle frame members in order to install a conduit
in the top of the panel. The hole could compromise the
structural integrity of this panel. (This condition was
subsequently documented on NOPD 187.)

One of the required anchors, to anchor Panel H22-P004 to
the floor, was missing. Vendor Dwg. 127D1826TC, Rev. 6
and Dwg. F/L-00-00-031 indicate that 18 anchors are
required, but only 17 are installed. (This condition was
subsequently documented on N0PD 195.)

Some bolts used in bolted connections for panel mounted
instrument support plates in reactor vessel level and
pressure instrument panels were ASTM-A307 or of
undetermined type rather than the required ASTM-A449
bolts. Additionally, numerous spring nuts on these panels
were found to be improperly seated within the P1000
Unistrut support channels. (Subsequent to this finding,
WNP-2 Startup has committed, by memo dated 6-21-83, to
include a verification of bolted connections within their
System Lineup Test Procedure SLT-I-4.)
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No major deficiencies or items of safety significance were
identified. Panel and associated hardware items are
generally in conformance with installation requirements.

7. Instrument Components

The following instrument components in the Reactor Protection
System and the Engineered Safety Features Actuation System were
selected for inspection:

RPS-PS-2 A through D (Containment Pressure Switches)
MS-PS-23 A through D (RPV High Pressure Switches)
MS-LS-24 A through D (RPV Low Level Switches)
MS-PS-48 A through D (Drywell High Pressure Switches)
MS-LIS-37 A through D (RPV Low Level Indicating Switches)
MS-LIS-31 A through D (RPV Low Level Indicating Switches)
MS-PS-31 A through D (Drywell High Pressure Switches)

The above instrument components were inspected to determine
whether the following installation requirements were met:
proper component (type, range, material, etc.) and associated
hardware installed, components located and mounted as specified,
identification, separation and physical protection as required.

Deviations from applicable specifications noted during the
above inspection were either in accordance with recently docu-
mented changes or were of a minor nature such as a slightly
different mounting location or a minor change in instrument
range.

8. Instrument Tubing

Nine runs of instrument tubing, totaling about 500 ft., were
. inspected to determine compliance to installation specifications
and erection isometric drawings. Tubing supports and tubing
welds for the above runs were also inspected. The above tubing
runs, welds and supports met applicable requirements.

9. Containment Instrument Air System

This system was inspected to determine whether the specified
components were installed in accordance with the latest approved
construction specifications and drawings. This system consists
of two air compressor assemblies, a dual drying and filtering
assembly, one air receiver, and associated piping, valves and
instrumentation.

No significant deficiencies were identified. Minor
deficiencies include:

Two valves did not have identification tags attached -
CIA-PCV-1 and CIA-V-20, as identified from BRI Dwg. M556.
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Two watertight flexible conduits were broken where entering
a motor-operated valve - CIA-V-20, as identified on BRI
Dwg. M556.

The lens was broken on temperature indicator CIA-TI-2A,

The armor on the probe for temperature indicating switch
CIA-TIS-2A was damaged.

The case on temperature indicating switch CIA-TIS-28 was
broken.

The air receiver pressure gage (CIA-PI-4) was missing.

The above items were added to the Master Work List by licensee
personnel and are scheduled for correction.

10. Design Change Controls

Burns and Roe, Inc. (BRI) is responsible for all design functions
for WNP-2 except for design provided by the NSSS supplier and
some vendor-supplied equipment. Presently, BRI Site
Engineering reviews and approves all design changes for WNP-2.
Project Instruction No. WNP-2-017, Project Engineering
Directive (PED), establishes a formal system to provide
technical and engineering direction to construction contractors
and to the Supply System. (Technical direction can be provided
also by drawing revision per WNP-2-ED-001.) Instructions have
been established for administration, execution, distribution

and control of changes to previously approved construction
specifications and drawings. Although PEDS may be initiated by
others (the BRI Woodbury office and WPPSS, for example), only
BRI Site Engineering issues PEDS.

A PED may be initiated based on a Nonconformance Report
(NCR), a Request for Information (RFI), a letter of direction
from WPPSS, a construction problem, an internal design change
initiated by BRI or a Startup Problem Report (SPR).

To determine the adequacy of design change control
implementation in the electrical area, fifteen design changes
were reviewed. Four were related to TMI Tasks, three from
NCRs, five from RFIs and three from SPRs. Records were tracked
from the initiating documents through the design change system.

Design changes involving the following PEDS were reviewed:
TMI Tasks: 218-E-4702, B110, A265 and A845
NCRs: 218-E-B585, B416 and B163
RFIs: 218-E-B344, 8364, B040, A755 and B168
SPRs: 218-E-B577, B322 and A945
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No significant deviations from the design change control
procedures were noted. Additionally, BRI personnel contacted
during the above review were knowledgable of their assigned
tasks. The status of the various PEDS were known, and requested
documents were readily retrievable. It was concluded that
design changes in this area are being controlled in an adequate
manner.

11. Corrective Action Systems

Nonconformance reports (NCRs) are used at WNP-2 to identify,
report, document and disposition deficiencies which render the
quality of an item (component, procedure or record, for
example) unacceptable or indeterminate. Project Instruction
No. PMI 4-5, Project Control of Nonconformances, Rev. 7,
12/31/82, establishes a uniform system for handling
nonconformances in the construction and test phases. Project
Instruction No. PMI 4-4, Contractor Control of Nonconformances,
Rev. 9, 6/28/82, establishes a similar system for use by site
contractors.

A sample of 27 closed NCRs and 16 closed Inspection Reports
(irs) generated by the electrical contractor were reviewed to
determine whether:

Conditions identified on irs adequately closed out the irs
and/or transferred the items to NCRs, as appropriate,

NCRs were properly closed in accordance with approved
disposition, and

Accept as-is dispositions were adequately justified.

Two of the selected irs were closed by the electrical
contractor when corrective action responsibility was assumed by
the WNP-2 Test and Start-up Department. One (IR 14278) was
documented by WNP-2 SU on SDR-E-1064 and SDR-E-1210. The other
(IR 15844) had not been documented by WNP-2 SU. There was no
documentary evidence that appropriate corrective action was
taken. As a result, 54 additional irs were selected and
reviewed in which responsibility had been assumed by WNP-2 SU.
Of these 54, adequate documentary evidence of corrective action
could be provided for only 13. The irs from this group of 54
without adequate documentary evidence of corrective action
taken are:

IR-14364 IR-15064 IR-15771
IR-14365 IR-15238 IR-15773
IR-14398 IR-15260 IR-15788
IR-14399 IR-15263 IR-15796
IR-14513 IR-15266 IR-15799
IR-14843 IR-15274 IR-15807
IR-14881 IR-15298 IR-15823
IR-14933 IR-15573 IR-15874
IR-14934 IR-15577 IR-16067
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IR-14949 IR-15608 IR-16087
IR-14962 IR-15617 IR-16145
IR-14964 IR-15677 IR-16160
IR-14984 IR-15709 IR-16262
IR-15044 IR-15768

Due to this large percentage of inadequate documentary evidence
of corrective action taken by WNP-2 SU, additional controls
appear to be needed by this organization. Additionally, no
adverse findings ware identified in this area by electrical
construction. GlvgC and site engineering organizations.
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III. MECHANICAL CONSTRUCTION

A. Objective

The objective of the appraisal of mechanical construction was to
determine if installed and QC accepted safety-related mechanical
items conformed to engineering design, regulatory requirements and
licensee commitments.

B. Discussion

The specific areas of mechanical construction that were evaluated
were piping, pipe supports / restraints, the as-built program, concrete
expansion anchors for supports, mechanical equipment bolting, reactor
vessel holddown studs, and heating, ventilating and air conditioning
(HVAC) systems. To accomplish the objectives stated above, a
detailed 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

Eighteen piping isometric drawings were selected and the
installed piping reviewed for conformance to the specifica-
tions and drawings. The installed piping was reviewed for
weld acceptability (based on visual examination), support
location and identification, piping configuration, valve
operator orientation, valve identification, and inter-
ferences. These piping runs had been previously inspected
and accepted by site QC personnel and had been walked down
in the as-built program. The piping runs selected and
system parameters are given in Table III-1.

The inspected piping runs include ASME Class 1, 2, and 3
systems and piping from 3/4 to 30 inches in diameter. From
the selected piping runs, approximately 225 piping welds
(vendor and field fabricated welds) and 89 dimensions were
inspected. The piping welds were visually examined for
surface contour, adequacy of weld reinforcement, piping
misalignment, undercut, overlap, lack of fusion, surface
porosity, and related surface anomalies in accordance with
ASME Section III -1971 through Winter 1973 addenda. The
details of the piping weld inspections are presented in
Section IV. Dimensions for support location and piping
configuration, support and valve identification, and valve
operator orientation were reviewed against the design
drawings and marked-up "as-built" drawings.
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b. Inspection Findings

In general, support location and identification, piping
configuration, valve operator orientation, valve
identification, and interferences were found to be in
accordance with the specifications, design, and as-built
drawings. Generally, the piping runs had gone through
several review processes from the initial QC inspection,
one or more " status as-built" walkdowns, and the most
recent as-built verification program. However, five
discrepancies were identified; these are presented in
Table III-2. These discrepancies were determined to be
errors in the as-built walkdown program.

Based on the NRC CAT findings in the area of piping
isometrics and pipe supports, an additional sample of
isometrics and supports was rechecked by Bechtel personnel
by comparing installed hardware to current as-built
drawings. The preliminary results in the area of piping
isometrics confirm the NRC CAT findings. Although in most
cases the as-built deficiencies are individually of minor

significance from a piping integrity standpoint, the number
and extent of the deficiencies indicates that actions must
be taken to correct the deficiencies in the licensee's
field walkdowns.

As specified by Bechtel Specific Work Plan / Procedure,
SWP/P-P-6, Bechtel field engineering is responsible for
the determination of whether the as-constructed conditions
conform (within construction tolerances) to the current
design drawings. The personnel doing the actual field
measurements and walkdowns either note by check marks those
items which conform to the design drawings or by notation
those items which are discrepant. The Bechtel field
engineers then determine whether the discrepant conditions

,

are within construction tolerances. If they are within'

construction tolerances the actual field measurements are
in some cases lined out with a reference to the appropriate
specification (215-15B) or drawing (H-501) criteria pro-
vided by the A/E, Burns and Roe (BRI), which makes the
discrepant condition acceptable. Those measurements which
are outside of construction tolerances are transmitted to
BRI by using a Request For Information (RFI)..

I

The resolution of discrepant conditions was reviewed by the
NRC CAT and discussions were held with supervisory person-

: nel, three field engineers performing the discrepancy
I reviews, and BRI design personnel. It was determined
| during these discussions that Bechtel field engineering did

not in some cases apply proper methods or tolerance cri-i

teria for certain of the discrepancies questioned. For
example, as-built drawing discrepancies for " pipe elbow to
support" and " restricting orifice to support" distances
were accepted based on drawing H-501 Detail 22 (revised by
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PED 215-H-E471). However, neither drawing H-501 nor PED
215-H-E471 provide this tolerance and in fact state that-
similar deviations from the design drawing must be reviewed
by BRI (See Table III-3). In addition, when the NRC CAT
inspector inquired how discrepancies in " support to sup-
port" dimensions were evaluated, several different criteria
were given by the field engineering personnel without any
being definitive. It is clear that different field engi-
neers are applying different criteria for the same situa-
tion.

The concerns in the area of as-built discrepancy evalua-
tions are mitigated somewhat for large bore piping as the
actual as-built dimensions are used by B&R in their evalua-
tions/ analyses. The Bechtel field engineering evaluations
for large bore piping discrepancies are ignored by BRI.
The BRI incorporation of as-built dimensions (even those
crossed-out as being within construction tolerances) was
confirmed by the NRC CAT in a random sample of appro-
ximately 15 as-built /rc-drafted isemetric drawings.
Although BRI Project Instruction, WhP.2-065, Revision 0,
" Final As-Built Verification for Quality Class I Piping and
Pipe Supports," does not provide specific guidance, discus-
sions with BRI personnel and the random sample of drawings
indicate that the as-built dimensions for large bore piping
have been and are presently being incorporated into the
re-drafted isometric drawings.

For small bore piping, based on the concerns of the NRC
CAT, the applicant has initiated Quality Action Request
(QAR) # 83-26 which addresses the adequacy of field engi-
neering evaluations for small bore piping. Discussions
with the applicant and Bechtel personnel indicate tnat all
small bore piping discrepancy evaluations will be reviewed
by a small group of trained personnel who will provide the
proper interpretation of the specifications and drawing
H-501.

_

c. Conclusions

(1) From a piping integrity standpoint, no major problems
were found in the piping systems.

(2) The deficiencies identified by the NRC CAT and subse-
quent Bechtel inspections indicate that some piping
isometric deficiencies have not been identified by
previous as-built programs.
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2. Pipe Supports / Restraints

a. Inspection Scope

The NRC CAT selected a sample of 28 Quality Class I
(safety-related) supports / restraints for which the Bechtel
(BPC) as-built process was complete (See Table III-4). ,

Supports / restraints were selected to provide a variety of
types, sizes, systems and locations. The supports /
restraints were inspected against the BPC field engineer
red lined as-built drawing for configuration, identifica-
tion, location, fastener / expansion anchor installation,
clearances, weld size, member size and damage / protection.
Also, the following supports / restraints were examined in
detail for weld size, type and quality: RHR-465, MS-998N
and RWCU-162. In addition, 6 other supports (DE-21, 29,
46, 47, 49 and 55) were examined for obvious deficiencies.

In addition to the Quality Class I support / restraint
inspection described above, the NRC CAT examined 12 Quality
Class II, Seismic Category I supports / restraints for confor-
mance to the latest design requirements. (See Table
III-7.) These supports / restraints, although not installed
on safety-related (Quality Class I) piping, have a safety
function due to their proximity to safety-related items.
They are designed to seismic Category I requirements and
must not fail during seismic / accident conditions. These
seismic supports / restraints are not included in the current
BPC as-built program.

b. Inspection Findings

ASME pipe supports / restraints were fabricated, installed
and QC inspected to detailed drawings and applicable change
documents (Engineering Change Notice, Project Engineering
Directive, Design Information Request, etc.). Most sup-
ports / restraints were fabricated, installed and inspected
by the mechanical contractor WBG (a joint venture) or its
predecessor Bovee & Crail/GERI. Some new and modification
work has been and is being performed by BPC.

BPC is presently performing an as-built program to verify.

that the as-constructed condition of large and small bore
piping and pipe supports / restraints conform to current -

i approved design documents. As-built drawings had been
previously developed by WBG, but were found to be inaccu-
rate. The as-built program is primarily a Bechtel field
engineering activity. After red lining the current drawing
- to show field conditions, the field engineers decide, with

j input from the AE (Burns and Roe for large bore and Gilbert
Commonwealth for small bore) whether any out-of-tolerance'

discrepancies are to be reworked or sent to the AE for
acceptance or design change. QC input is limited to
tracking of discrepancies and review of quality documenta-
tion to determine if it supports the as-built conditions.
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Acceptance criteria for the field inspections are
' contained in the following documents:

(1) Detailed support / restraint drawings and applicable
change documents (PED, ECN, etc.)

(2) Drawing H501, " Construction Tolerances, Q.C. I Piping
and Pipe Supports"

Discrepancies identified on the supports / restraints inspec-
ted by the NRC CAT are given in Table III-5. Also, after
discussions with the licensee, two outstanding questions
remain from the cursory inspection of 6 additional DE

j

system supports,.namely: (1) Is the direction of snubber
safety wiring important?; and (2) Is the orientation of
Lubrite plates important? The licensee agreed to review
this matter.

tions provided by BPC field engineers (FE)gs and disposi-
In addition, the red-lined as-built drawin

for the discre-
pancies noted on the red lines were reviewed by the NRC
CAT. The results of this review are given in Table III-6.

The BPC as-built program started in November 1982 and'

undement a major revision in . February of 1983. BPC
Quality Assurance personnel had identified discrepancies
in the field work and the field engineering review process,
similar to those detailed in Table III-5 and III-6, in

;

January 1983. Subsequent QA surveillances through May 1983
! identified continuing problems but gradually fewer in
.

number and severity. The as-built program was revised
j and strengthened, and training was improved as a result of

these QA findings. However, based on the number and type
of discrepancies noted by the NRC CAT inspectors, it does

; not appear that adequate corrective action has been taken.
r

|
During the time of the NRC CAT inspection and as a result
of the above NRC CAT findings, BPC conducted a repeat
inspection of previous as-built large bore supports /,

restraints, 35 done before 2/24/83 and 37 done after.
,

Review of the preliminary results of this effort indicated1

! that the types and numbers of discrepancies identified were
! similar to the NRC CAT observations. It did appear that
i the discrepancies noted on the items as-built after 2/24/83

were less significant, indicating recent improvements in
the program. However, these findings indicate that further

i actions need to be taken to correct deficiencies in the
| field inspection and red line review processes and to
| thoroughly evaluate previously accepted as-built efforts.
i

Discrepancies between installed Quality Class II, Seismic'

Category I supports / restraints and the latest design
i requirements are given in Table III-8. Based on the number

and type of discrepancies noted in Quailty Class II,

i
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Seismic Category I supports / restraints -(more significant
than those noted for the Quality Class I sample), the NRC
CAT considers their exclusion from the "as-built" program

; questionable. (For example, ceiling mounted support COND
608, in which about 35% of the anchor bolts were inade-,

quate, was located directly over Class IE cables and
provided for support of deadweight restraint COND 607 at an

i elbow on a riser, in addition to providing lateral support,
for a significant portion of the line.)

In the NRC CAT review of pipe supports, concerns regarding.

the proper application of ASME and AISC Codes during design
and construction of component supports were identified and
are listed below:

(1) The jurisdictional boundaries for component supports'

between the portions governed by the ASME and the AISC
Codes are not consistent with those required by ASMEj

Section III, Subsection NF.

.
(2) Analysis of safety-related component supports is in

I accordance with ASME Subsection NF, yet construction
of some complete supports and portions of other
supports is defined as within the jurisdiction of the
AISC Code and is performed in accordance with AISC
rather than ASME Subsection NF. (Those portions
defined within the jurisdiction of ASME Subsection NF
are constructed per ASME requirements.)'

(3) The applicant is requesting relief from the welding
requirements of the AISC Code (AWS D1.1) for their#

quality reverification program, including supports.;

j The NRC CAT inspection of a sample of pipe support
i weld quality indicates that such proposed overall

relaxations are not required since the welds are'

generally higher quality than alluded to to by the
proposed relaxations. In addition, the applicant
indicated that BRI could not justify the 1/16 inch
weld undersize (relaxation from AWS) on a generic
basis, therefore, this particular exception is not
being applied in their current as-built verifications
for piping supports.

c. Conclusions

The observations and findings of the NRC CAT indicate
that:

(1) No extensive, major technical problems were
' identified on installed Quality Class I pipe
supports / restraints.

1
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(2) The various QC inspection and as-built programs
applied to these supports / restraints have not been
totally effective in identifying installed hardware
that does not meet design requirements.

(3) The accurancy of previous inspection and as-built
information/ documentation for Quality Class II,
Seismic Category I supports / restraints does not appear
to provide sufficient confidence in the acceptability
of this hardware.

(4) The issues regarding ASME/AISC Code jurisdictional
boundaries for the design and construction of compo-
nent supports are subjects of a Notice of Deviation in
a recent NRC Region V Inspection Report.

(5) Questions were unresolved regarding snubber safety
wiring and Lubrite plate orientation.

3. "As-Built" Program

The applicant's "as-built" program is intended to verify
conformance of the as-constructed condition of large and
small bore pipe and pipe support systems to current design
documents. The program instructions are described in the
Bechtel Specific Work Plan / Procedure, SWP/P-P-6, Revision 4,
"As-Builting Program". The NRC CAT reviewed the implementation
of the as-built program by field walkdown of piping iso-
metrics (support location and piping configuration) and detailed
inspection of pipe supports. The results of the walkdowns and
detailed support inspections are given in Subsections 1 and 2
above. In summary, for piping isometric walkdowns, five discre-
pancies were identified of a total of approximately 89 dimen-
sions checked. For pipe supports,12 of 30 Quality Class I
supports had as-built deficiencies. Deficiencies were identi-
fied by the NRC CAT in the field engineering dispositions of
as-built deviations. Also, more significant deficiencies were
identified in 6 of the 12 inspected supports classified as
Quality Class II, Seismic Category I.

Conclusions below related to the as-built program are drawn from
the findings in the piping and pipe, support areas.

a. Quality Class II, Seismic Class I supports / restraints
significantly deviate from the design drawings and are not
included in any as-built programs.

b. Although the deficiencies identified in the as-built
inspection of Quality Class 1 piping and supports would
probably not endanger system function, the number and type
of deficiencies indicate that the as-built programs have
not been totally effective in identifying hardware defi-
ciencies.
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c. Deficiencies in the field engineering evaluations of
as-built deviations indicates a need for a re-review of
these evaluations for both large and small bore supports.
Based on discussions with WPPSS and Bechtel personnel, a
program to address only small bore piping evaluations
will be established. This scope does not appear suf-
ficient.

4. Pipe Whip Restraints

a. Inspection Scope

A sample of four pipe whip restraints was selected and
reviewed by the NRC CAT inspectors for conformance to the
specifications and design drawings for: member size;
configuration and dimensions; bolt size, number, and
location; and weld size, type, length, and appearance. The
pipe whip restraints selected are identified in Table
III-9.

b. Inspection Findings

Three of the four pipe whip restraints were in conformance
with the design drawings. Pipe whip restraint PWS 2-1, had
one fillet weld which was undersize (7/8" vs. required 1")
on one side. This weld was on the outer portion of the top
splice plate at approximately 90 to the reference pipe
azimuth. The companion pipe whip restraint, PWS 1-1, the
only one of similar design, was reviewed and was found to
be in accordance with design drawings.

During inspection of a radial beam inside containment
(shown on BRI drawing S-1028, Rev. 12, Section 2899-2899)
the NRC CAT inspectors noted that stiffener plates for the
upper restraint block (on the near side) of a pipe whip
restraint were undersized (1" vs. 11" specified on the
drawing). Stiffener plates on the far side were the proper
thickness (ll"). Other stiffener plates along the radial
beam were found to be of proper size.

During the NRC CAT walkdown of piping runs, it was noticed
that pipe whip restraints are not in all cases located
dimensionally on the piping isometric drawings. The NRC
CAT concern is that the pipe whip restraints may not be in
the location assumed in the pipe whip analysis. Discus-
sions with the applicant indicated that the location of
pipe whip restraints with reference to the piping was not
being addressed. The location of pipe whip restraints is
specified on the structural design drawings; however, these
locations are in reference to building structures without a
link to the location in reference to the piping run. If

the piping is not located as specified in the design
drawings with reference to the building structure, there
is the possibility of pipe whip restraints not being
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located on the piping where they were assumed in the piping
analyses.

Subsequent to the NRC CAT inspection period on-site, the
NRC CAT has been informed that the applicant will measure
the actual location of pipe whip restraints on the piping
run and perform evaluations to determine the acceptablity
of the as-constructed location. The measurements and
evaluations will be included as part of the pipe break /
missile protection activities already planned. These
actions should resolve the concern on pipe whip restraint
location.

c. Conclusions

a. Pipe whip restraints generally conform to the design
drawings. One weld being undersize and one instance
of stiffener plates being undersize are considered to
be isolated cases.

b. The actual location of pipe whip restraints on the
piping run must be included in the pipe break analysis
to ensure acceptability of the as-constructed
restraint.

5. Concrete Expansion Anchors for Pipe Supports

a. Inspection Scope

A sample was selected of ten (10) Quality Class I pipe
supports on lines for the Low Pressure Core Spray (LPCS)
system and the Residual Heat Removal (RHR) system. Another
two supports installed by the instrumentation contractor
(Johnson Controls) for instrument tubing were also
examined. The support identifications for this sample are:
RHR-68, 67, 71, 70, 76, 60; LPCS-28, 24, 21, 12; and,

121-1-021, 031.

For the anchor bolts in the pipe supports listed above,
the examination included a check by torque wrench of
accessible bolts on each plate and the removal of one or!

more bolts on one plate of each pipe support to verify that
the anchor shell had not been pulled against the plate.
These shell anchors were the "Hilti Drop In" (HDI) type.

|

! For larger anchors, the "Hilti Kwik Bolt" or "Hilti Super
Kwik Bolt" (HKB or HSKB) were used. Where Kwik Bolts were
installed on hanger plates, the check for shell movement
against the plate was not applicable. In addition to this
sample, the anchor bolts on an additional 12 (approxi-
mately) pipe supports were examined visually.
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The documentation examination included a review of the
following procedures:

(1) SWP/P-C-1, " Installation of Expansion Type Concrete
Anchors" (Bechtel)

(2) SP-2004-H2, " Drilled-In Concrete-Insert Installation
andInspection"(JohnsonControls)

The documentation examinations also included some inspection
reports (randomly selected) plus the governing section of
Specification 2808-215 which controls anchor bolt installation.

b. Inspection Findings

Within the scope of the sample described above, it was found
that the Class I anchor bolt installation was generally satis-
factory although some anomalies were noted as follows:

(1) About 20 percent of the smaller drop-in type anchors would
turn a small amount before the torque wrench reached the
preset value of torque to be used for the inspection. This
may be due to some relaxation of the bolts and anchors
since their original installation, but is more likely due
to the fact that, unlike structural steel bolting, anchor
bolts are inspected at the same torque as that used for
installation. Thus minor changes in wrench settings or
calibration could be expected to result in some movement.
The fact that the bolts all immediately reached the
required torque values with very little rotation was
indicative of satisfactory installation.

(2) Alignment of the drilled concrete hole, the hole in the
plate, and in some cases the hole of the welded plate
washer was such that interference may have provided some
resistance to the applied torque values. This interference
was evident by some relatively minor galling of threads
on the bolt inserted into the anchors on a portion of the
threads which did not engage the anchor shell for
two of the approximately twelve removed bolts.

(3) Section 15E of Specification 2808-215 continues to permit
use of " red head" and " snap-off" anchors. These have not
been used on site for some years because of unsatisfactory
installations, yet the specification has not been revised
to specifically prohibit their use.

The one Quality Class II, Seismic Category I support for which
anchor bolts were examined in depth contained deficiencies in 5
of the 14 HDI expansion anchors. This support is discussed in
Section III.B.2 of this report.
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c. Conclusions

Within the scope of this examination, it was found that anchor
bolts for Quality Class I pipe supports / restraints appear to be
adequately installed. These supports had been included in the
applicant's previous anchor bolt reverification programs. The
Quality Class II, Seismic Category I support integrity is a
concern identified in Section III.B.2.

6. Mechanical Equipment

a. Inspection Scope

The inspection of mechanical equipment bolting consisted of:

(1) Visual examination of the foundation anchorage bolting for
a sample of non-rotating mechanical equipment (the Reactor
Closed Cooling (RCC) 2A and 2B, and Reactor Water Clean-up
(RWCU) 2A heat exchangers);

(2) Torque examination of a sample of flange and valve operator
attachment bolting for 34 non-rotating mechanical equipment
joints (sample defined in Table III-10);

(3) Torque examination of a sample of flange and foundation
anchcrage bolting for 5 pumps (sample defined in Table
III-11);

(4) Examination of fasteners for rotating and non-rotating
mechanical equipment for traceability and conformance to
the required specification (sample defined in Table VI-5
of this report).

(5) Examination of maintenance records for a sample of deep
well pumps for construction or vendor related problems
(sample defined in Table III-12).

In the sample of joints which were examined using a torque
wrench, not all bolts in a joint were necessarily checked. For
the non-rotating mechanical equipment joints, torque was in
general checked to determine the amount of torque required for
rotation, discounting initial breakaway, unless considered
impractical. For the pumps, the torque was checked to the
specified required minimums, except for the foundation bolting
which was checked to the actual installation torques.

The visual examination of the heat exchaager foundation bolts
consisted of inspecting for obvious deficiencies, namely,
obviously loose nuts, missing washers, unlocked nuts at
minimally tightened connections and nuts bottomed on stud
threads.
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The traceability inspection for fasteners involved a comparison
of the specified and in-situ grade of several nuts, bolts,'or
studs installed on each flange, bonnet, or coupling sampled. If

substitutions were found, associated documentation concern-
ing the substitution was reviewed. Additionally, maintenance
records for 15 deep well pumps were reviewed for deficiencies'
associated with material traceability, construction, or vendor
related problems. -

b. Inspection Findings

The RCC and RWCU foundation anchorage bolts are included f ri a
program which provides for retorquing 100% of the foundation
bolts for non-rotating mechanical equipment. Although these
heat exchangers themselves are considered Quality Class II, they
were included in the installation and inspection program which
includes Quality Class.I equipment. QC documentation, indicated
that they were properly installed. '

Visual. inspection of these anchorage bolts Indicated that:
~

(1) Washers were not present, nor explicitly required by the
specifications, under any of-the nuts, coatrary to good
practice, especially for slotted connections; '

(2) Thread staking or jam nutting was not performed, nor
explicitly required by the specifications, contrary to good
practice to prevent the loosening of the minimally torqued
nuts for both the fixed and the sliding sides of the RWCU
heat exchangers (60 ft-lbs torque for 11" bolts) and
sliding side of the RCC heat exchanger (" hand-tight" for 1"
bolts);

(3) One of 2 nuts at the fixed side of the RWCU-2A heat
exchanger was visibly raised above the base approximately
1/16", apparently bottomed on the stud threads; and

(4) Six of 8 nuts at the sliding side of the RCC-1A heat
exchanger were loose (finger-tight) rather than hand-tight.

The existence of conditions (1) and (2) could lead to over-
tightening and/or loosening of the bolting in service. The
existence of over-tightened nuts at slotted connections can lead
to excessive thermal and attachment point relative displacement
induced stresses. The existence of gaps resulting from improper
installation and loosening of nuts in service can lead to

,

excessive impact forces resulting from dynamic disturbances.
|

The results of the torquing of the bolting for the non-rotating
mechanical equipment joints are summarized in Table III-10.
This table contains the results obtained from torquing a sample
of bolts in 34 joints. It should be noted that the torques

reported here are likely indicative of somewhat less tension in
the bolts than would be present under installation conditions.

III-12
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Such factors as lubricant aging, dirt and corrosion would lead
to varying degrees of increased frictional losses.

Torque values were not specified for 22 of the joints in the
sample, namely 5 Limitorque to yoke connections, 3 yoke to valve
connections and 14 pipe flanges. For these joints:

(1) The measured torques for the 5 Limitorque/ yoke connections
and the 2 yoke / valve connections containing (5/8") bolting
ranged from about 25 to 200 ft-lbs. The 1 other yoke / valve
connection was a collar type for which the measured torque
was only about 20 to 30 ft-lbs. Within a given joint, the
maximum measured torque ranged from about 100% to 400% of
the minimum measured torque; and

(2) Within a given pipe flange, the maximum measured torque
ranged from about 120% to 250% of the minimum measured
torque.

For the 9 of 12 connections (6 valve bonnets and 3 MSRV flanges)
with specified torque values where ranges were determined:

(1) Measured torques overall ranged from about 40% to 270% of
the specified values;

(2) Within a given connection, the maximum measured variation
from specified torque ranged from 40% to greater than 110%
of that specified; and

(3) Within a given connection, maximum measured torques ranged
from about 100% to greater than 260% of the minimum
measured torque.

The construction procedure which covers the installation and
inspection requirements for flanged connections is contained in
Section 5.8 of procedure SWP/P-P-2. This specification merely
reiterates the vague ASME Code requirements that the bolting at
a flange be installed at relatively uniform stress levels and
that gaskets be installed per manufacturer's instructions. The
hydrostatic test is relied upon to demonstrate leak tightness.
The above results indicate that the specification is not ade-
quate for a flange without specified torque to (1) assure
relatively uniform bolt stress; (2) assure that over-tensioning
of a connection does not occur; and (3) provide for sufficient

! QC verification. In addition, the results indicate that bolt /

stud tensioning for flanges with and without torque specifica-
tions may not be adequately controlled. The licensee's posi-
tion was that control of bolt / stud tensioning was adequate for
both connections with and without specified torques.

!

1

If torquing is sufficient to provide for a relatively uniformly'

stressed and tight connection, the above torquing results (and
I those discussed below for pumps) also indicate that relaxations,

are occurring. The rate such losses are occurring and the
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-causes have not been defined. The applicant could not state at
what point the connections will have insufficient tension to
perform as intended to withstand design basis events, although
operating loads may still be sustained. In addition, the large
increases, as much as 270% above specified, and the large
variations in measured torques have not been explained.

The results of the torquing of the sample of foundation, dis-
charge head and coupling bolting for each of the 3-RHR, LPCS and
HPCS pumps are summarized in Table III-11. Table III-13 indi-
cates the specified values. Torquing was performed to determine
only if the required installation torque could be sustained and
not to determine maximum torques. Also, the torques reported
here are likely indicative of somewhat less tension in the bolts
than would be present under installation conditions. Such
factors as lubricant aging, dirt and corrosion would lead to
varying degrees of increased frictional losses.

Based upon the significant number of loose bolts and the varying
degrees of relaxation indicated by the NRC CAT torquing results,
the applicant checked the torque for all bolts in all joints
contained in the NRC CAT sample and all of the head discharge
plate to motor bolts for the same pumps. The results for the
expanded sample confirmed the NRC CAT findings. It was the
applicants position that the observed loose bolting was due to
relaxation rather than inadequate installation and further
investigations were required to determine the causes.

In addition to the torque examination, the nuts for the coup 1-
ings were sampled by the NRC CAT to determine that they were
the appropriate grade. Based upon observed discrepancies,
discussed further in Section VI, of this report, the applicant
also checked the grade of the bolts and nuts included in their
torque verification sample.

The results of the applicant's torque and material verifications
are contained on Startup Deficiency Reports (SDRs) M-8611,
M-8612, M-8613, M-8614 and M-8615. The following concerns
resulted from the NRC CAT review of these SDRs:

1. The applicant's material identification for about 10% of
the pump coupling nuts included in the NRC CAT sample was
not consistent with the NRC CAT inspector identification.
(RHR-P-2A driver nut 7, RHR-P-2B driver nut 9, RHR-P-2C
driver nut 5 and LPCS driver nut 8);

,

2. The applicant's reported "as-found" torques were outside
the bounds of a liberal tolerance band of about 15% as
compared to the NRC CAT results for 25% of the LPCS pump
coupling bolts (driver 1 and 2), 50% of the LPCS pump
discharge head bolts (10 and 16), and 25% of the HPCS pump
coupling bolts (driver 4 and 9).

III-14
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3. The applicant's torque verification values for foundation
and head discharge plate to motor bolts of the 3-RHR, LPCS
and HPCS pumps, were not the same for all bolting with
identical manufacturer specified ranges and not noted for
the LPCS foundation bolts; and

4. The applicant's corrective action for loose bolts was to
tighten them to the specified values. However, appropriate
adjustments were not prescribed to account for lubricant
age and corrosion affects since installation.

Material traceability was verified for several bolts, studs, and nuts
on a total of 21 flange connections, valve bonnets, and pump coupl-
ings. The results of this inspection are provided in detail, in
Section VI of this report. In general, improper or uncontrolled
material substitution was noted on 11 of the 21 connections. An
additional 5 connections used fasteners that were not identified as
required and, therefore, may have been improperly substituted as
well. A review of the quality documents, including the "as-built"
packages, vendor documents, certified material test reports, and
material issue receipts, indicated that the specified material was
installed. Authorization for or evaluation of the substitutions
noted in the field were not found. How or when these substitutions
occurred could not be ascertained.

In addition to the NRC CAT inspection of torquing and material
traceability, maintenance records were reviewed and the results are
presented in Table III-12. The sample consisted of 15 pumps, 8
manufactured by Ingersol-Rand and 7 by Byron-Jackson. Of the 8
Ingersol-Rand pumps, 5 were completely disassembled and rebuilt,
while only 1 of the Byron-Jackson pumps was similarly rebuilt. The
other 9 pumps were visually inspected through the suction and dis-'

charge flanges.

Each of the five Ingersol-Rand pumps which were completely disas-
.

sembled was found to have two or more material related problems,
l including:

(1) improper grade bolts,
| (2) wrong type of lubricant,

(3) wrong length bolts,!

| (4) wrong size "0" ring, and
| (5) missing heat numbers.

No significant deficiencies were noted by the applicant on any'

of the additional 10 (3 Ingerson-Rand and 7 Byron-Jackson)
pumps. However, only 1 of the 10 was completely disassembled.
These findings indicate that the problems discussed in this section
of the report extend beyond bolting.

!
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c. Conclusions

Based upon the above discussions:

(1) The Bechtel program to retorque 100% of the foundation
bolts for non-rotating mechanical equipment has not pro-
vided for requisite structural integrity. The existence of
such obvious defects as gaps between bolts / nuts and base
plate, lack of washers and lack of positive locking mecha-
nisms for minimally tightened nuts / bolts, which could lead
to impairment of structural integrity, have not been
considered.

(2) SWP/P-P-2 requirements for bolting of flanges for which
torque is not specified is insufficient to provide for
adequate installation control.

(3) Torque results for both rotating and non-rotating mechani-
cal equipment indicate that torquing has not been ade-
quately controlled and/or torque values are changing with
time at unknown rates from undefined causes. Either
over-tightened or loosened bolting can lead to impairment
of the capability of the mechanical equipment to remain
within its design basis, with potentially severe conse-
quences resulting from common mode failures. These issues
could not be adequately addressed by the applicant during
this inspection.

(4) The control of materials and parts, including bolting, for
mechanical equipment during assembly (on or off-site),
installation and maintenance is questionable.

(5) The accuracy of the information and adequacy of the reme-
dial actions associated with the applicant's SDR for the
3-RHR, LPCS and HPCS pump bolting are questionable.

7. Reactor Vessel Holddown Studs

a. Inspection Scope

During site tours the NRC CAT noted that the anchor studs
for the Reactor Pressure Vessel (RPV) did not bear identi-
fication marks on the exposed (threaded) ends. The requir-
ement of ASTM-193 is that such studs should be marked on at
least one end. A follow-up examination was made of these
studs to verify that they were of the proper material and
grade as specified by BRI drawing S-660.

b. Inspection Findings

A request for an examination of the Certified Material Test
Report could not be met by the Licensee during the period
of this inspection nor was documentation of acceptance or
receiving inspection made available.
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c. Conclusions

The absence of visible marking on the exposed (threaded)
ends of the RPV studs and the absence of documentation to
show that the studs meet requirements of ASTM 193 leaves
this issue unresolved.

8. Heating, Ventilation and Air Conditioning (HVAC)

a. Inspection Scope

HVAC systems at WNP-2 are essentially complete and have
been turned over to the Supply System. The contractor for
HVAC was The Waldinger Corporation (TWC) and duct, duct
supports, and equipment were fabricated, installed and
inspected by TWC in accordance with detailed drawings and
procedures developed by TWC. Current systems completion
and/or modification work is being performed by BPC.

Samples of eight duct supports and nine equipment supports
(see Table III-14) were selected and inspected by the NRC'

CAT for conformance to design requirements. Features
verified were configuration, member size, identification,
weld size, fastener / expansion anchor installation, etc. In
addition, seven of these supports were examined in detail
for proper weld quality (denoted by an asterisk in Table
III-14).
The NRC CAT inspected in detail approximately 200 feet of
duct, including supply and exhaust lines for fans 51, 51A,
52 and 53A on drawing SM826. This duct work was inspected
for conformance to design requirements contained on detail
drawings and TWC drawing entitled " Sheet Metal Standards
for Contract No. 216." Features included in the inspection
included gasketing, bolting, spacing and size of stif-
feners, companion angle size, duct size and configuration,
accessory installation (access doors, dampers, grills,
etc.) and support locations. In addition, joint makeup was
examined on numerous other duct segments during other NRC
CAT inspection activities.

Also, the NRC CAT examined the following for conformance
with design requirements: the Containment Purge Air Supply
System isolation valves on drawing CSP-807-3; fire dampers
1, 4, 6, and 7 on drawing SM826; and sacrificial shield
wall penetration (support) 5673.

b. Inspection Findings

The following documents provide the acceptance criteria
for the support inspections:

(1) Detailed support drawings and applicable change
documents.
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(2) Appendix 11.1 to SWP/P-G-27, " Typical Weld
Connections"

(3) QCI-C-1.50, " Installation of Expansion Anchors"

The discrepancies identified from the CAT inspection of
duct and equipment supports are given in Table III-14.
Discrepancies were noted on two of the seven supports
inspected for weld quality. Both were considered rela-
tively minor.

Discrepancies noted during the duct inspections were a few
scattered loose bolts and two supports that were reversed
in position on the hanger location drawing.

c. Conclusions

Although the NRC CAT identified various minor discrepancies
on installed HVAC hardware, it appears that, overall, HVAC'

systems were installed in conformance with design require-
ments and licensee commitments,

i
i

|
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TABLE III-1
'

PIPING IS0 METRICS SELECTED

Isometric ASME Pipe Diameter Number of Number of
Dwg. No. Revision Class (Inches) Welds Dimensions

BC/G-213 7 1 26 9 8
BC/G-214 6 1 26 7 4

BC/G-218 7 1 12, 16, 24 20 5

'

MS-529-4.7 5 2 30 13 8
MS-553-5.6 9 3 10 11 3
MS-4448-4 8 1 11, 2 24 15

RRC-1563-2 12 1 3/4 10 6

HPCS-630-20.23 5 2 16 6 8
HPCS-630-29.30 9 1 12 3 4
HPCS-633-1,2 9 2 10 7 3

LPCS-756-8.10 8 2 12, 16 19 3
'

LPCS-759-1 9 2 12 17 1

SLC-045-1.12 7 2/B31.1 3 16 5
.SLC-045-13.15 7 2 3 8 3

SLC-045-16.25 7 2 3, 4 24 3

RFW-419-5.7 8 1 18 12 -

RFW-419-8.9 7 1 12 7 3

RHR-899-5.7 7 2 18 12 7,

i TOTAL: 225 89

|

|
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TABLE III-2

ISOMETRIC DISCREPANCIES

Isometric Dwg. No. Discrepancy

1. BC/G 213, Rev. 7 Distance between support MS-HC-2
and connection for the safety-
relief valve -

Actual: 7"
Design Dwg.: 2' - 8 3/16"'

As-Built Inspection: Did not
check this dimension.

[RFI-1961 was initiated on this
issue]

2. HPCS-633-1.2, Rev. 9 Distance between supports HPCS-18
and HPCS-44 -

Actual: 30"
Design Dwg.: 43 3/8"
As-Built Inspection: 23 3/4"

3. SLC-045-16.25, Rev. 7 Valve SLC-V-1B (Item No. 12) has
no valve operator orientation
marked on the isometric drawing.
The operator is installed in the
vertical direction. This defi-
ciency was not identified in
the "as-built" program. (PED
215-M-G375 was initiated on this
issue)

4. BC/G-218, Rev. 7 Distance between support SB-9 and
restraint RCR-9 -

Actual: 5 ' - 8"
Design Dwg.: 5' - 8"
As-Built Inspection: 7' - 51"

5. MS-4448-4, Rev. 8 Distance between pipe elbow and
support MS-4448-42 (u-bolt) -

Actual: 31" (exceeds allowable
tolerances)

Design Dwg.: 6"
As-Built Inspection: 4"

,
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TABLE III-3

AS-BUILT DISCREPANCY EVALUATIONS

Isometric Bechtel
Item Drawing Field Engineering NRC CAT>

i No. No. Acceptance Criteria Comments

1. LPCS-756-8.10, PED-215-H-E471 The dimension of
Rev. 8 restricting orifice to

support was accepted,
however the PED does
not address this
dimension. If it is

r - viewed to be similar to
the dimension of a
valve to support, Burns
and Roe must perform a
review.

2. HPCS-630-20.23 PED-215-H-E471 Dimensions from horizon-
Rev. 4 tal pipe elbow to sup-

port were accepted
although the PED
requires a review by
Burns and Roe for these
deviations.

3. RHR-899-5.7, H-501, Detail 22 Same as 1 above.
Rev. 7 (Note: PED-215-H-E471

revises drawing H-501).

4. LPCS-759-1, H-501, Detail 22 Dimension from horizon-
Rev. 9 tal run of pipe to

support on vertical
riser section accepted
although H-501 cannot
be used as H-501
compares a different;

measurement.'

5. HPCS-633-1.2, PED-H-E471 Same as 4 above.
Rev. 8

6. BC/G-213, H-501, Detail 22 Same as 4 above.
Rev. 6
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TABLE III-4

QUALITY CLASS I SUPPORT / RESTRAINT SAMPLE

'

DCW-1 RCIC-14

DE-56 HPCS-904N4

D0-2533-2 LPCS-17

HPCS-5 LPCS-28

HPCS-16 RCIC-4

HPCS-33 RCIC-21

HPCS-900N RCIC-906N

HPCS-24 RCIC-952N

LPCS-901N RFW-173

LPCS-903N RHR-415

RHR-469 RHR-563;

RRC-SA-65 SLC-4475-11

RRC-SA-5 RRC-IC-8PS

RRC-IC-14 RCIC-IC-12

1

L

i
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TABLE III-5
.

c QUALITY CLASS I SUPPORT / RESTRAINT AS-BUILT DEVIATIONS

l SUPPORT-RESTRAINT N0. NRC CAT INSPECTOR OBSERVATION

: HPCS-16 Richmond insert stud threads not staked

RCIC-21 Clip angle 4x4x3/8", drawing specifies
4x4x1/2",

RCIC-952N 1. Tube steel 4x4x1/4", drawing specifies
4x4x.375"

| 2. Wrong heat number etched on tube steel.
.

.RHR-415 1. Vendor welds ground undersize during i

attachment weld grinding.

2. Critical dimension shown on red line as
5' 1/4", actual and original design is.

5' 7 3/4".

j RHR-563 1. Cold set dimensions on snubbers were
1" 1 5/8" and 1' 1 3/4". : Drawing
specifies l' 1" 1/8".

2. Two of twelve expansion anchor mounting *

studs had less than required thread,

|
. engagement into anchor shell.

t

| SLC-4475-11 Clearance from pipe to support are 1/8" and
1/32", red line indicates 1/16" and 0".

RHR-465 Lug to pipe weld 3/16", drawing specifies'

1/4".
.

! LPCS-903N Weld details were not specified on the
l' drawing.

LPCS-28 1. Undersize welds on washer plates..
.

I 2. Cold set dimension on snubber as 2'
[ '7 7/8" per design drawing, shown on red

line as 2' 10 1/2".'
.

RWCU-162 Weld details were not specified on the
drawing.

! D0-2533-2 Hanger location with respect to the pipe
riser varied from design location by 2-7/8".
The tolerance allowed by drawing H501 for
this critical dimension is 2".

MS-998N Lug to pipe welds 1/4", drawing specifies4

5/16".
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TABLE III-6
.

RESULTS OF NRC CAT REVIEW 0F BPC
FIELD ENGINEERING DISPOSITIONS

OF AS-BUILT DEVIATIONS FOR
QUALITY CLASS I SUPPORTS / RESTRAINTS

SUPPORT-RESTRAINT NO. NRC CAT INSPECTOR OBSERVATION

HPCS-5 Uninitialed crossouts

HPCS-33 No indication that special clearance
inspection required by PED & RFI was
performed satisfactorily.

RCIC-21 Unsigned white outs.

RHR-415 FE reviewer accepted critical dimension 5"
outside the tolerances of H501.

RFW-173 FE reviewer referenced 1981 PED as
resolution to clearance violation that did
not/would not correct the problem.

LPCS-17 1. FE accepted discrepancies "as-built"
but support was reworked.

' 2. As-built inspection performed prior to
construction completion.

LPCS-28 1. No QC verification of rework.

2. As-built inspection performed prior to
construction completion.

DCW-1 Undersize reinforcing plates (1/2" vs. 1"
thick) noted by as-builter were not
addressed by FE reviewer.

,

I

r

!
l

|

'
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; TABLE III-7

4 QUALITY CLASS II SUPPORT / RESTRAINT SAMPLE

MWR-430 COND-614

! MWR-421 COND-617

MWR-418 COND-623

MWR-429 FDR-375
'l

MWR-469 FDR-381

COND-608 FDR-397

:

,

f

,

!

i

4

1

3

i

f

.

!

i
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TABLE III-8

QUALITY CLASS II SUPPORT / RESTRAINT
AS-BUILT DEVIATIONS

,

SUPPORT-RESTRAINT N0. NRC CAT INSPECTOR OBSERVATION

MWR-429 2 of 8 beam brace welds not made.

COND-608 1. Improper pipe to support clearance.

2. Loose and improperly installed concrete
ex ansion anchor mounting bolts (5 of
14 .

3. Plate washer welds undersized (1/16"
actual vs. 3/16" specified).

COND-623 Restraint not reworked to accomplish major
design change on latest drawing revision.
This was not an outstanding item on the
Master Work List for this turned over
system.

FDR-375 Spacer plate welded between wall brace
and vertical beam not shown on drawing.

COND-617 1. Top horizontal beam not welded on the'

bottom (both ends) as required by
drawing (6" of 36" unwelded)

2. Skewed weld not properly detailed. One
skewed weld ground excessively
(possibly undersize).

COND-614 Spacer rotated 90 degrees which changed
weld type used from fillet to an edge.

,

t
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TABLE III-9

PIPE WHIP RESTRAINTS

Pipe Whip
Pipe Whip Restraint Applicable Pipe Size Restraint

Number System Drawings (Inches) Type

i

PWS 1-1 LPCS S-1001, Rev. 10 12 1

S-1024, Rev. 2

PWS 2-1 HPCS S-1001, Rev. 10 12 1

S-1024, Rev. 2

PWS 3-2 RHR S-1001, Rev. 10 14 1

S-1021, Rev. 3
S-1020, Rev. 4;

PWS 315-1 MS S-1003, Rev. 15 26 3
S-1050, Rev. 11

i

i

o

i

!

o

4

.

!

|
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TABLE 111-10

'

NON-ROIAllNG MECilANICAL EQUIPMENT BOLT 10RQUlflG RESULTS

SPECIFIED NUMBER OF TOTAL NUMBER TORQUE VALUES;

ITEM TORQUE (FT-LBS) BOLIS CllECKED OF BOLIS FOUND (FT-LBS) COMMENTS.

:

RCC-V-5 320 4 8 250, 250, 325, 325 Valve bonnet bolts.
(Velan) ,

RCC-V-5 None 4 4 25, 30, 35, 95 Yoke top to limitorque.<

Limitorque states to " bolt4

; securely".

FPC-V-116A 130 4 12 250, 275, 290, 350 Valve bonnet bolts.
(Velan) -

RCIC-V-8 200 4 12 245, 250, 260, 325 Valve bonnet bolts. y-

(Velan) -

-

| RCIC-V-8 None 4 4 140, 150, 175, 200 Yoke top to limitorque.
Limitorque states to " bolt
securely". -

,

| RCC-V-10B 320 5 12 135, 210, 275, 350+* Valve bonnet bolts.
(Velan) 350t*

RHR-V-47A None 8 8 60, 60, 70, 75, 90, Yoke top to limitorque.
i 95, 100, 110, Limitorque states to " bolt

securely".

; RHR-V-87A None 4 8 35, 55, 60, 70 Yoke bottom to valve.

i RilR-V-87A None 4 4 95, 110, 115, 125 Yoke top to limitorque.
I Limitorque states to " bolt

securely".

RHR-V-52A None 3 8 70 each Yoke bottom to valve.,

RHR-V-52A None 4 4 100, 140, 160, 170 Yoke top to limitorque.
i limitorque states to " bolt
i securely".

CMaximum not determined,

,
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TABLE III-10

NON-ROTATING MECHANICAL EQUIPMENT BOLT TORQUING RESULTS
'

SPECIFIED NUMBER OF TOTAL NUMBER TORQUE VALUES
ITEM TORQUE (FT-LBS) BOLTS CHECKED OF BOLTS FOUND (FT-LBS) COMMENTS

RHR-V-68A 700 4 24 500, 500, 500, 600 Valve. bonnet bolts.
(Velan)

RWCU-V-31 None 2 2 20i, 301 Studs securing collar at
top of valve collar.

Pipe Flange None 4 4 40, 50, 65, 65 -

to MSLC-FN-1
,

i

Pipe Flange 'None 4 4 30, 45, 50, 55; ,

to MSLC-FN-1 ?

Pipe Flange None 4 16 175, 225, 275, 325 BPC V100 QCIR v'erified .C
to SGT-V-38-1 tightness.,

Pipe Flange None 4 16 150, 175, 200, 200 BPC V100 QCIR verified -

; to SGT-V-3B-1 tightness.

Pipe Flange None 4 16 200, 200, 225, 250 BPC V100 QCIR verified
to SGT-V-3B-2 tightness.-

! Pipe Flange None 4 16 175, 190, 225, 250 BPC V100 QCIR verified
to SGT-V-3B-2 tightness.

!

Pipe Flange None 4 16 125, 125, 140, 150
to SGT-624-1.3

Pipe Flange None 4 8 50, 70, 80, 125 Between FPC-V-116A and
to FPC-HX FPC-HX-1A<

Pipe Flange None 4 8 65, 65, 80, 100 Between FPC-V-118A and
to FPC-HX FPC-HX-1A,

Pipe Flange None 4 12 150, 200, 250, 300 Spectical flange.
SW-250-55.75

'

CMaximum not determined
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TABLE III-10
;

NON-ROTAIING MECllANICAL EQUIPMENT BOLT TORQUING RESULTS

SPECIFIE0 NUMBER OF TOTAL NUMBER TORQUE VALUES
ITEM TORQUE (FT-LBS) BOLTS CllECKE0 0F BOLTS FOUNO (FT-LBS) COMMENTS,

Pipe Flange None 4 24 575, 600, 700, 750
,

i SW-251-34.35 ,

Flange From None 5 100, 120, 130, 140, 160 1st Flange off of
i SWP-1A to SW-P-1A, discharge.

Pipe

Flange from None 5 32 450, 500, 600, 600, 650 2nd flange of SW-P-1A,
SW-V-1A to discharge.
Pipe g

i

Flange from None 4 32 350, 500, 550, 700 3rd flange off of .

;:
~

SW-V-1A to SW-P-1A, discharge,
.

Pipe

MSRV-1B 275 5 16 150, 200, 200, 150, 150 Outlet torque - BPC -

,

MS-538-1 V100 QCIR verified4

torque.

MSRV-1B 850 4 16 850*, 850*, 850*, 850 Inlet torque -'BPC
'

MS-583-1 V100 QCIR verified
torque,

'

MSRV-3A 275 4 16 175, 225, 240, 200 Outlet torque - BPC
MS-549-1 V100 QCIR verified

torque.
,

; MSRV-3A 850 6 16 600 600-700, 850*, 1000, Inlet torque - BPC
A

i MS-549-1 900 , 900* V100 QCIR verified
torque.

j MSRV-1B 375- 4 12 350 each Top bannet (safety
Top Bonnet wired) - BPC V100 QCIR

. verified torque,

i
*

CMaximum not determined
:

___ _____
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TABLE III-10
"

'

NON-ROTATING MECHANICAL EQUIPMENT BOLT TORQUING RESULTS
.

SPECIFIED NUMBER OF - TOTAL NUMBER TORQUE VALUES
ITEM TORQUE (FT-LBS) BOLTS CHECKED OF BOLTS FOUND (FT-LBS) COMMENTS

RWCU-HX-2A 800 9 24 800 each* Closure head plate
Head

RWCU-HX-28 800 5 24 800 each* Closure head plate
,

.

~

O Maximum not determined
.

"m

-

e

8

!

!

:

.

O

.
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TABLE III-11

PUMP BOLT TORQUING RESULTS

i Shell Flange / Discharge Flange / Pump Motor / Pump
Pump Foundation Bolts *,** Shell Flange Bolts * Coupling Bolts ****

'
LPCS 1 of 10 failed to 4 of 4 failed to meet 3 of 8 failed to

meet torque *** minimum torque meet minimum torque'

All met minimum
specified.

HPCS 4 of 4 met torque *** 2 of 12 failed to meet 1 of 8 failed to
minimum torque meet minimum torque

RHR "2A" 6 of 6 met torque *** 3 of 9 failed to meet 8 of 8 met minimum
minimum torque torque

RHR "2B" 3 of 3 failed to meet 4 of 8 failed to meet 4 of 8 failed to
torque minimum torque meet minimum torque

RHR "2C" 3 of 3 met torque *** 4 of 4 failed to meet 3 of 4 failed to
minumum torque meet minumum torque

* Those bolts failing to meet torque were relaxed to anywhere between about
20 to 90 percent of the required torque.

** The torque for these bolts was checked for the installation torque of 500
ft.-lbs. All others were checked for specified minimum torque.

*** These were WBG original installations. All others had been reassembled by
WNP-2 personnel.

**** Torque was measured with a "go-no-go" wrench.
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TABLE III-12

ROTATING EQUIPMENT HARDWARE DEFICIENCIES

Level of
Component Maintenance Vendor Problems Noted by Licensee

HPCS-P1 Complete Disassembly Ingersol-Rand 1. Improper grade bolts were
installed on the gland seal
supply piping

2. Wrong type of lubricant
used on the mechanical seal

3. Wood, pipe cap, and tape
found in impeller

LPCS-P1 Complete Disassembly Ingersol-Rand 1. "0" ring on last stage case
to discharge head joint was
too small (3/16" vice
5/16").

2. Wrong type oil (too heavy)
in lower motor bearing.

3. Pump to motor hold down
bolts too short.

4. Inadequate staking of parts
in rotating assembly.

RHR-P2A Complete Disassembly Ingersol-Rand 1. "0" ring on 3rd stage case
to discharge column was too
small (3/16" vice 5/16").

2. Several sections of seal
cooler piping were not
traceable (no heat numbers).

3. Pump to motor hold down
bolts too short.

,

RHR-P2B Complete Disassembly Ingersol-Rand 1. "0" ring on 3rd stage case
i to discharge column was too

small (3/16" vice 5/16").,

2. Several sections of seal
cooler piping were not
traceable (no heat numbers).

3. Wood (3'x2"x2") with three
nails found in discharge
column.

,
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TABLEIII-12(Cont.)

ROTATING EQUIPMENT HARDWARE DEFICIENCIES

Level-of
Component Maintenance Vendor Problems Noted by Licensee

RHR-P2C Complete Disassembly Ingersol-Rand 1. "0" ring on 3rd stage to
discharge column was too
small (3/16" vice 5/16").

2. Several sections of seal
cooler piping were not
traceable (no heat numbers).

3. All 48 discharge to case
hold down bolts were loose
(should have been torqued
to 450-475 ft.-lbs.).

CW-PIA Open and Inspect Ingersol-Rand 1. No significant deficiencies
found

CW-P1B Open and Inspect Ingersol-Rand 1. No significant deficiencies
found

CW-PIC Open and Inspect Ingersol-Rand 1. No significant deficiencies
found

TMU-P1A Open and Inspect Byron-Jackson 1. No significant deficiencies
found

TMU-PIB Open and Inspect Byron-Jackson 1. No significant deficiencies
,

found'

f

i TMU-Plc Complete Disassembly Byron-Jackson 1. No significant deficiencies
| found
|
| SWP-1A Open and Inspect Byron-Jackson 1. No significant deficiencies
i found
!

| SWP-1B Open and Inspect Byron-Jackson 1. No significant deficiencies
j found

TSW-P1A Open and Inspect Byron-Jackson 1. No significant deficiencies
.

found
i

l TSW-PIB Open and Inspect Byron-Jackson 1. No significant deficiencies
found

|
.

I
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TABLE III-13

SPECIFIED PUMP BOLT TORQUE VALUES

Specified Torque (ft.-lbs.)

Shell Flange / Discharge Flange / Pump Motor / Pump
! Pump Foundation Bolts ** Shell Flange Bolts Coupling Bolts

LPCS and 500(installation) 450-475 450-475
HPCS (400-500 specified range)

RHR "2A", 500(Installation) 450-475 285-310
"2B" and
"2C"

<

t

.

,

i
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TABLE III-14

RESULTS OF INSPECTION OF HVAC SUPPORTS

DUCT SUPPORT DISCREPANCY

*1152 Clearance to adjacent pipe was 2 3/8",
,

drawing specified minimum of 3".
,

*3599 None

*3605 None

*3984 Drawing had no weld symbol for plate to
embeded steel weld.

*4052 Angle to embed fillet weld undersize (1/8"
vs. 1/4" specified).

2751 Base place dimension 4"x7" vs. 4"x6"
specified on drawing. Anchor bolt spacing
is thus not as specified.

,

1146 None

3648 Duct to support sheet metal screws
completely backed out on bottom side.

EQUIPMENT SUPPORT DISCREPANCY

*RRA-FC-10 None'

RRA-FC-12 None

RRA-FC-13 None

*RRA-FC-14 None

.
WEA-FN-51A None

|
'

WEA-FN-52 Anchor bracket configuration not per detail
drawing

WEA-FN-53A Anchor bracket configuration not per detail
drawing

2397 None

i

2398 None

!

I
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IV. WELDING AND N0NDESTRUCTIVE EXAMINATION (NDE)

A. Objective

The objective of the appraisal of welding and NDE was to determine if
work in progress and QC accepted work related to welding and NDE
activities are controlled and performed in accordance with design and
NRC requirements, SAR commitments, and applicable codes and specifi-
cations.

An additional objective was to determine if personnel performing
welding and NDE activities are adequately trained and qualified in
accordance with established performance standards and applicable
code requirements.

B. Discussion

To accomplish the above objectives, welds and welding activities for
piping, pipe supports / restraints, structural steel, pipe whip
restraints, heating,ventilationandairconditioning(HVAC),and
instrumentation and control tubing were inspected. Nondestructive
examination activities were appraised through review of radiographs
of piping welds and observation of NDE field activities, review of
NDE personnel qualifications, and interviews with NDE personnel.

1. Piping System Welds

a. Inspection Scope

Eighteen piping isometrics were reviewed and the associated
piping welds inspected. The piping systems reviewed are
listed in Table III-1 (same piping isometrics as in
walkdown inspections). In addition to the selected piping
sample, additional piping welds were randomly selected for
inspection.

Walkdown activities focused on visual inspections of
pipe-to-pipe welds, pipe-to-valve and pump welds, pressure
boundary attachments such as lugs, branch connections, and
related surface defects such as arc strikes. The subject
welds were visually inspected by the NRC CAT inspectors for
surface appearance, pipe mismatch, weld size, weld rein-
forcement, arc strikes and other surface defects.

Approximately 225 welds were visually inspected for confor-
mance to ASME Section III - 1971 through 1973 Winter
Addenda and Burns and Roe Specification 2808-215 SRP 104,
Section 17A. These welds include those made by the major
piping contractors (Bovee & Crail/GERI, WBG, and Bechtel).

IV-1



b. Inspection Findings

The inspection findings can be placed into three basic
categories as described below:

Pipe mismatch
Improper weld contour
Insufficient weld reinforcement

The findings are detailed in Table IV-1 and discussed below.

(1) Pipe mismatch

Four piping welds (Items 1, 2, 3, and 4 of Table IV-1)
exhibited mismatch as evidenced by measurement along
the outside diameter (0.D.) of adjoining pipes. In
accordance with ASME Section III, the allowable
mismatch is based on the inside diameter (I.D.) of
adjoining members. Misalignment or mismatch of I.D.
members was indeterminate due to possible variances in
the wall thicknesses of the adjoining members. To
establish if unacceptable I.D. mismatch existed, one
joint in question was reradiographed using techniques
selected by the NRC CAT inspectors and proven on
a mockup with intentional mismatch. The reradiograph
indicated that I.D. mismatch was within code require-
ments for the pipe diameter and wall thickness
involved. A similar question was raised prior to the
NRC CAT inspection on thin wall pipe on the SLC system
piping. Extensive investigations by the applicant
revealed no evidence of I.D. mismatch.

(2) Improper weld contour

In the NRC CAT review of welding specifications and
procedures, it was identified that Bechtel Quality
Control Procedure 14631/W-1.00, " Quality Control
Instruction for Welding, Brazing, Soldering, Heat
Treatment and Nondestructive Examination", and Burns
and Roe Specification 2808-215, Section 17A fail to
provide well defined acceptance criteria in the area
of weld contour or surface appearance. The governing
code paragraph NB 4424 of ASME Section III - 1971"

through Winter 1973 Addenda, states in part "... the
surface of welds shall be sufficiently free from
coarse ripples and valleys to meet the following; (a)
The surface condition of the finished weld shall be
suitable for the proper interpretation of radiographic
and other required non-destructive examinations of
welds."
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' The NRC CAT concerns for weld contour are based on:
two welds (Items 5 and 6) exhibited improper fillet
weld contour, Item 5 was subsequently made acceptable
by repair / rework; numerous other welds examined by
the NRC CAT inspectors exhibited marginally acceptable
contour and surface appearance; two' welds failed PT

: examination possibly due to surface conditions; and
I for one weld, it was necessary to grind the weld

surface to obtain an acceptable radiograph. Based one

these results, the NRC CAT questions the adequacy of'

training for weld engineering and inspection person-
nel.

(3) Insufficient weld reinforcement on weld-o-lets

: Ten branch connections (weld-o-lets), Items 7-16,
appeared to exhibit less than 100 percent of the weld*

reinforcement recommended by the weld-o-let manufac-
turer(s). Three stainless steel weld-o-lets (Items 8,
10,11) and one carbon steel weld-o-let (Item 16)

4

exhibited less than full weld reinforcement. Bechtel'

!- concurred that these weld-o-lets were unacceptable.
The weld-o-lets were welded by on-site contractors

L (WBG, Bovee & Crail/GERI and Bechtel).

A review of the applicable engineering specification-

,

and inspection documents by the NRC CAT inspectors
! indicated the following deficiencies relative to
! weld-o-let welding:
i
' -

- For weld reinforcement less than 100%,
applicable engineering specifications fail to
provide criteria for the minimum required weld

| reinforcement.
I

! - For weld reinforcement less than 100%, applicable
! quality control inspection documents fail to

provide criteria for inspection and minimum
acceptance requirements.

j Discussion with Bechtel and Burns and Roe personnel

i
revealed that a program had been instituted to assess

i the adequacy of weld-o-let weld reinforcement on thin
'

wall stainless steel piping systems. However, the
[ program was limited in scope (to stainless steel'and

to one system) and, although problems were identified,
the corrective action was to address insufficient weld,

reinforcement on a case-by-case basis as identified.'

However, supporting engineering documentation for
case-by-case analysis may be inadequate.;

' The applicant has agreed to review the area of thin
wall stainless steel piping. However, the weld-o-let

|
weld reinforcement problem appears to be generic for,

both stainless and carbon steel piping systems.
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a

(4) One minor discrepancy was identified by the NRC CAT
(Item 17) in which weld numbering was incorrectly
marked on the piping.

c. Conclusions,

The conclusions in the area of piping welds are summarized
below:

(1) Based on the radiographs of a joint in question and
the previous investigation by the applicant on thin
wall piping, the NRC CAT consider that the hardware
inspected are in compliance with Code requirements
regarding I.D mismatch.

(2) The NRC CAT inspectors acknowledge that ASME Section
III wording related to weld contour and surface
appearance is not quantitative nor well defined.
However, based on the number and variety of question-
able contour and surface conditions observed in the
field, the NRC CAT Inspectors consider that a review
of the procedures-and training (retraining) program of
BPC field engineers and QC Inspectors is warranted.

| (3) Reinspections for both stainless steel and carbon
steel may be required to fully determine the extent
of insufficient weld reinforcements on weld-o-lets.
Final disposition may be by engineering analysis

i or rework.
!

2. In-process Welding

a.- Inspection Scope
;

;

i The NRC CAT inspectors witnessed welds,being made, inter-
viewed welders, reviewed documentation at the work station'

and observed conduct of overall welding activities. Eight
,

welding stations were observed including welding performed
| at.the on-site welding shop. The~weldirg sthtions are
|

|
identified in Table IV-2. ' In-p.rocess welding was reviewed
to determine the quality of welds being made, level of

f knowledge of welders, conformance of welds / welders to
| applicable design documents, and overall control of welding'

activities.

b. Inspection Findings

The welders described above were using the proper amperage
for the specific welds-being performed and the welds.being
made were of' acceptable quality. However, thr_ee of the
welders were questioned regarding the welding procedures'

they were using, All three welders indicated that they did'

!
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not know the welding procedure number or the amperage'

setting specified by the procedure.

The welders performing fillet welds on socket welds did
1 not know the required fillet weld size. In addition,

documentation at the work station did not indicate the
required weld size. However, the socket welds were being
made to the maximum size attainable and therefore met
minirrum size requirements.

c. Conclusions,

Although acceptable quality welds were being made, the lack
of knowledge of welding parameters by some welders concerns
the NRC CAT.

3. Welder Qualifications
i a. Inspection Scope

!.

. Twenty-six welder qualification records involving 19
individual welding personnel, were examined. Qualification

i records were examined for compliance to Bechtel specifica-
tions WQ-1 and WQ-2, the latest issue of ASME Section IX,<

and AWS D1.1-1972, with 1973 revisions. The welders and
procedures are identified in Table IV-3.'

: b. Inspection Findings
!
' Welder qualifications were found to be in accordance with

procedural and code requirements,

c. Conclusions-

Welders on-site are properly qualified.

4. Radiographic (RT) Film Review

a. Inspection Scope

Approximately 1500 radiographic film representing 126
piping welds were reviewed by the NRC CAT inspectors.
Radiographic film for 85 field-fabricated welds made by
Bovee & Crail/GERI, WBG, and Bechtel were reviewed. In

;

j addition, radiographic film for 41 vendor-fabricated
(off-site) welds were reviewed. The radiographic film were;

reviewed for film and weld quality to determine conformance
to the requirements of ASME III~and V-1971 through Winter
1973 Addenda.

In the cases in which the NRC CAT had questioned the
acceptability of welds, the applicant reradiographed or

; reexamined the welds to demonstrate their acceptability.
However, in certain instances, even with reexaminations,
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the NRC CAT and applicant could not reach an agreement as
to the acceptability of welds.

b. Inspection Findings

The quality of welds made by previous site contractors has
been reviewed previously by Bechtel in a review of the
radiographic film for both film and weld quality. Bechtel
had performed this review as part of the site quality
verification program. The review was done in two parts,
Phase I and II, which involved 1373 and 1317 welds respec-
tively. In Phase II, the decision was made not to review
for film quality (density and geometric unsharpness).

(1) On-Site Fabricated Welds

Radiographic film for 17 Phase I welds, were reviewed
and are identified in Table IV-4. Results of the NRC
CAT Phase I radiographic film review are:

Film quality - No concerns identified.-

Weld quality - Two welds (RHR 882-1.4, FW-6R1 and-

RHR 854-12.16, FW-14R1) exhibited linear indica-
tions not meeting code requirements.

One weld LPCS-756-1.4, FW-6 exhibited linear-

indications due to a rough as-welded surface.
After surface grinding, re-radiographs were
acceptable.

Radiographic film for 35 Phase II welds were reviewed
and are identified in Table IV-4. Results of the NRC
CAT review of Phase II radiographic film are:

Film quality - Three welds were found to be-

rejectable for failure to meet minimum code
requirements for film quality (RRC-1819-2, FW4;
RRC-1819-2, FW-7; and RRC-3083, FW-1).

Weld quality - One weld (RFW-438-3, FW-1R1)-

exhibited unacceptable linear indications.

Radiographic film for 33 welds identified as Bechtel
field-fabricated were reviewed and are identified in
Table IV-4. Results of review of Bechtel radiographic
film are:

- Film quality - Two welds were found rejectable
due to film artifacts (CAC-088-1, FW-6 and CIA-
4131-1,FW-10). Based on discussions with the
applicant and Bechtel personnel, these welds will
be re-radiographed .
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Weld quality - Two welds exhibited unacceptable-

linear indications (RHR-851-18.19, FW-12AR1 and
LCPS 756-5.7, FW-17R2).

Weld RHR-851-18.19, FW-12AR1, was a repaired weld-

and when the repaired area was compared with the
original film, it was found by the NRC CAT that
the repair location did not match the area4

initially rejected. It was determined that the
wrong area had been repaired and an improper
radiographic technique was used in that the
station markers for the radiographs were incor-
rectly positioned (opposite direction) on the
repair. Additionally, several film were missing
from the final radiograph package. As a result,
the wrong area was repaired and then accepted
(without actually repairing the original defect).
During the NRC CAT inspection, Bechtel performed
a 100% re-radiograph of the weld. The reshot
revealed a rejectable area for lack of fusion in
the original area and at the edge of the repaired
area.

For repairs, the original RT film is
apparently not being utilized to assure that the

; repair was performed at the proper location. The
applicant has committed to a program to review
100% of the Bechtel radiographic film for weld
repair deficiencies. This program should assure
that the proper repair was made and is demon-
strated by acceptable radiography. Weld repairs
made by previous site contractors were reviewed
by the NRC CAT and no problems in repair loca-
tions were identified.

(2) Vendor Welds

Radiographic film for 41 vendor welds were reviewed and
are identified in Table IV-5. A breakdown by vendor is as
follows:

Vendor No. of Welds

Associated Piping and 13
Engineering (APE)

^

General Electric (GE) 4

.

Texas Pipe 14

' '

HUIC0 5

Pittsburgh - Des Moines Steel (PDM) 5

,
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No" concerns were identified in the NRC CAT review of
radiographic film of vendor welds.

The applicant has agreed to remove, section and
examine three welds questioned by the NRC CAT for
linear type radiographic film indications. A fourth
weld will be examined by inspection of the pipe I.D.

During the NRC CAT inspection, Bechtel initiated a
re-review of Phase II welds for film quality.

c. Conclusion

(1) Problems with weld quality appear.to be related
primarily to identification of lack-of-fusion at the
root of the weld and especially for welds that have
been repaired. The four welds in question are being
further examined by the applicant. The results of the
ongoing examination of these welds identified by the
NRC CAT to be rejectable, will determine whether any
additional actions are necessary.

(2) Deficiencies in the weld repair program were identi-
fied and a program is being established by the appli-
cant to review this matter.

(3) From the review of Phase II film for film quality
rejectable deficiencies were identified. A program
has been initiated by the applicant to review Phase II
film for conformance to the ASME Code for film
quality.

(4) The radiographic film for vendor welds appear accept-
able.

5. NDE Personnel Interviews and Methods Evaluation

a. Inspection Scope

The NRC CAT inspectors witnessed magnetic particle, liquid
penetrant, and radiographic inspection techniques to
determine if proper NDE methods were being utilized.

Eighteen NDE inspections were witnessed, eleven interviews
were conducted with NDE personnel, and qualification,

| records reviewed to ascertain the level of knowledge and
|

experience of NDE personnel.

b. Inspection Findings

(1) All NDE personnel interviewed were knowledgeable in'

the NDE methods that they were qualified to perform.
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(2) As detailed in Section IV.B.1.b.(2), weld surfaces
were identified with improper or marginally acceptable
surface appearance. Surfaces requiring NDE are
visually accepted by Bechtel Quality Control Person-
nel prior to NDE (PT, MT, VT and RT) inspection by
BESTC0. The NRC CAT concern is whether the weld
surfaces are acceptable for subsequent NDE inspection
by BESTC0. BESTC0 specifications for RT, VT, MT, and
PT and ASME Section III requires that the surface
of welds be suitably prepared for subsequent NDE
inspection (s). However, BESTC0 field NDE personnel
are not required by procedure to verify or document
that weld surfaces are acceptable prior to performing
the NDE, nor do they apparently do this in practice.

At the request of the NRC CAT, a sample of 7 welds
were reexamined using PT or MT techniques (welds
for which PT or MT had been previously successfully
performed). These were welds chosen for their ques-
tionable surface condition. Of these 7 welds, 5 were
successful and 2 were rejectable. One weld was
initially found to be rejectable using one MT techni-
que, however, subsequent attempts using the same and
different MT techniques could not duplicate the
rejectable indications. This one case is seen to be
anomalous and is acceptable. The two welds found to
be rejectable are of concern in that of the small
sample of welds reexamined, some rejectable indica-
tions were found.

(3) It appears that there is a lack of instruction or
guidance to assure uniformity in radiographic inspec-
tion techniques. Each BESTC0 radiographer is allowed
to set up his own technique. Differences in techni-

i ques may cause differences in film quality. These
! differences can be a significant problem especially

for reshots on weld repairs. For repairs, it is'

apparent that the orientation (clockwise vs. counter
clockwise) and techniques being used are not consis-
tent with that used for the original film.

| Furthermore, BESTC0 Procedure RT 194A, Rev. 4

i (reference paragraphs 6.7, 8.1, 9.1 and 9.4), lacks
specificity or detail regarding orientation and film
technique.

(4) Radiographic film has been identified which are
I rejectable for artifacts. These are items which
I should have been identified by BESTC0 and Bechtel.

The subject film was developed by BESTC0 within the'

last year.

(5) Some of the recent film developed by BESTC0 for
resolution of NRC concerns appear to be marginally
acceptable in that the film did not display film

|
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sharpness comparable to the original film. This lack
of film sharpness was indicated to be caused by the
use of more than 2 film per casette. BESTC0 RT
procedure 194A, Rev. 4, paragraph 6.4 requires that
only 2 film per cassette be used,

c. Conclusion

There are areas in which additional effort appears war-
ranted to ensure the quality of NDE work is maintained.
These include:

Verification of an acceptable weld surface prior-

to performing NDE.

The cases of welds found to have rejectable indica--

tions, which had been previously accepted, indicate a
need for review of the NDE program (training and
procedures) in this area.

Use of proper radiographic techniques particularly for-

weld repairs.

- Radiographic film not being properly reviewed for
film quality (e.g., artifacts).

- Loading of more than 2 film per cassette.

6. Reverification of AWS Welding

The quality reverification of structural steel welding at WNP-2
used the visual examination acceptance criteria of WPPSS Reveri-
fication Instruction, QVI-09, "Special Structural Steel Reveri-
fication Criteria". The criteria of QVI-09, in essence, take
exception to certain provisions of AWS D1.1-1972. The excep-
tions taken by QVI-09, depending on the required service condi-
tion, include: 1/16" fillet weld undersize for full length of
the weld, slag, porosity, excessive convexity, overlap, unfilled
craters, undercut, and arc strikes. The use of QVI-09 has been
requested by the applicant in a proposed amendment to the FSAR.

In the NRC CAT review of installed hardware in the area of pipe
supports and structural steel, the applicant's use of QVI-09
was also reviewed. Coments concerning QVI-09 for pipe
supports and structural steel are in Sections III.B.2 and
V.B.S. The proposed exceptions to AWS D1.1 do not appear
justified in the NRC CAT opinion based on the referenced
comments and the following:

a. The justification of the proposed deviations did not
consider the deviations existing simultaneously. The
justification considered only a single deviation at a time.

IV-10
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b. Deviations from AWS welding requirements do not appear to
appropriately address certain structural elements which may
be subject to significant cyclic loadings (e.g., wetwell
steel and piping supports subject to thermal and BWR
hydrodynamically induced loadings and flow transients),

c. The WPPPS letter, QVP-RVK-83-035, indicates that weld
exceptions for certain service conditions (Category D and
E) have not been applied at WNP-2.

7. Other Welding Topics

Other welding related topics are discussed separately in various
sections of this report as follows:

,

Instrumentation and Penetration Welding - Section II
Pipe Support / Pipe Whip Restraint and HVAC Welding - Section III
Structural Steel - Section V

,

!

.
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TABLE IV-1

PIPE WELD DISCREPANCIES

Item Discrepancy Resolution

1. MS-553-5.6, W3 1/4" 0.D. mismatch 1

2. MS-553-5.6, FW-5 1/4" 0.D. mismatch 2

3. SLC-045-16.25, 13-1 3/32" 0.D. mismatch 3

4. SLC-045-16.25, FW 18 1/8" 0.D. mismatch 3
,

5. MS-552-3.4, Pipe stanchion for support Improper fillet weld 4
MSRV-4C-8 contour

6. LPCS-759-1, FW-4 & FW-5 Improper fillet weld 5
contour

7. LPCS-759-1, 12" x 16" weld-o-let Insufficient weld 6

8. HPCS-630-11.12/COND-356-9.12, Insufficient weld 5
4" weld-o-let

9. HPCS-630-29.30, 4" weld-o-let Insufficient weld 6

10. SLC-045-16.25, Weld 14, weld-o-let Insufficient weld 5

11. SLC-045-16.25, Weld 15, weld-o-let Insufficient weld 5

12. RRC-1337-2, WBG 2" weld-o-let Insufficient weld 6

13. SW-1036-1, FW-18, 2" x 11" weld-o-let Insufficient weld 6

14. SW-1036-1, W13, WGB weld-o-let (6000 #) Insufficient weld 6

15. Valve CAS-V-97-39, branch connection Insufficient weld 6
;

|

| 16. SW-251-34.35, 21" weld-o-let to 24" pipe Insufficient weld 5

17. MS-529-47, FW-15 & FW-16 Welds numbering incorrect 7

on piping
;

|

| * Resolution Key: 1 - Re-Radiographed and accepted
i 2 - Acceptable based on items 1, 3, 4
| 3 - Previous investigation
i 4 - Reworked

5 - Requires evaluation / rework
6 - NRC CAT and applicant disagreement
7 - Numbering corrected

|

IV-12
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TABLE IV-2

IN-PROCESS WELDING

Station Procedure Iso / Weld # Welder Remarks

1 P1-AT-LH, RFW-413-1.5, BP298 Experienced problems
Rev. 6 Weld No. 18 with I.D. fit-up

; 20" C.S. pipe approximately 1/8" mis-
i match existed on I.D.

2 P1-AT-LH, MS-534-5.9, BP277
Rev. 6 FW-85

3 P2-AT-LH MS-1021N BP315
Rev. 6 Pipe Hanger

4 PI-T, Rev. 4 SW4649-2 BP293 Socket weld, 3/4" Sch.
FW-1 thru 32 80 C.S. pipe, GTAW weld

5 P1-T, Rev. 4 FSK-M160, BP410 Socket weld, GTAW weld
FW-2

6 P1-A-LH S-784, BP14 Shim /stop for doors on4

Rev. 4 FW-10.1, 10.2 sacrificial shield wall
10.3

7 P1-A-LH, CIA-4657-1 BP49
Rev. 4 Pipe Hanger

8 - S-1026 BP358 Pipe whip restraint
PWS-27-16 (on-site shop welding)

i

!
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TABLE IV-3

WELDER QUALIFICATION

Welder Identification Procedure Qualified

BP-14 -P8-P1-T-AG
BP-49 P1-T
BP-358 P1-AT-LH
BP-233 P1-AC-LH
PF-1534 P1-AC-LH
BP-42 P8-P1-T-AG
BP-92 P8-P1-T-AG
BP-118 P8-P1-A
BP-118 P8-P1-T-AG
BP-118 P43-T-AG
BP-143 P1-AT-LH
BP-228 P8-P1-A
BP-228 P8-P1-T-AG
BP-228 P8-P1-A
PF-1192 P1-AT-LH
BP-297 P1-T
BP-297 P1-A-LH
BP-343 P1-AT-LH
BP-343 P8-P1-A
BP-417 P8-P1-T-AG
PF-1553 P1-T
BI-1 P1-A-LH (Str.)
BB-23 P8-P1-A
BE-4 P1-T (Sheet)
BS-1 P107-H101-S1

(soldering)
PF-194 P107-H101-SI)

(soldering)

,
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TABLE IV-4 '

RADIOGRAPHIC FILM REVIEW (FIELD FABRICATED)

ITEM NO. DRAWING N0. WELD N0. REPORT N0. NRC CAT COMMENTS

Phase I

1 HPCS-630-1.4 8A 325 (1), (4),

8AR1 344 (1), (4),

8ARB 279

2 LPCS-756-1.4 6 291 (3)
6R 645 Ground 0.D,(4)

3 RHR-882-1.4 6 9478 (3),(6)
6R 754 (3),(6)

4 MS-530-12 16-1 2301
16-1R 511 (5)

5 RHR-875-1.5 8 5387
8R1 6601 (5)

6 MS-531-7.10 3 5348
3R 436 (5)

7 HPCS 630-1.4 W5 289 (5)
W5R 285 (5)

8 RHR-2019-3 9 1858.

9 633 (5)

9 RHR-2286-8 9 5978
9R 6117 (5)
9R 752 (5)

10 BC/G-215 A5 349
ASR 735 (5)

11 BC/G-217 B6 359
B5R 816 (5)

12 RHR-855-1.3 7 651
7R1 691 (5)

- 13 RHR-2019-6 7-1 2479
7-1R 4983 (5)
7-1R 591 (5)

14 RHR-2019-7 11R1 5302
'

11R1 609 (5)
,

15 HPCS-630-1.4 6 325
6R 625 (5)
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TABLE IV-4 (Cont.)

RADIOGRAPHIC FILM REVIEW (FIELD FABRICATED)

ITEM N0. DRAWING NO. WELD N0. REPORT NO. NRC CAT COMMENTS

Phase I (Cont.)

16 HPCS-630-1.4 9 325
9R 624 (5)

17 RHR-854-12.16 14R1 - (3),(6)

Phase II

1 BC/G-215 A28 3297 (5)
A28 4885 (5
A28 3387 (5

2 CAC-628-5.3 24 2253
24R1 3538 (5)

3 CAC-627-2 26 1681 (5)

4 RCIC-662-1 3 4587 (5)

5 RCIC-662-2.4 6 381 (5)

6 RCIC-662-2.4 1-1 4443 (5)
4

7 RCIC-662-2.4 3AR1 7222 (5)

8 RCIC-662-5 7-1 9927 (5)
9877 (5)

.9 RFW-438-1.2 8 1461 (5)
8 1525 (5)

,

10 RFW 438-1.2 7A 1473 (5)

11 RFW-438-1.2 6B 7584 (5)
6B 8588 (5),

12 RRC-1946-1 2A-1 8445 (5)
,

13 RFW-438-3 1 1458
1R1 1523 (3),(6)

14 RFW-438-3 2 1460 (5)
2R1 1524 (5)

,

15 RRC-569-1.2 2-2 3745 (5)
2679 (5)

16 RRC-569-1.2 1 2679 (5)
1-B 3288 (5)

IV-16

. - -- -- . . . . - - - - - _ - - . . - - . - _ - - - . - - , . . . - . . _ - ._. - - . .



q

TABLE IV-4

RADIOGRAPHIC FILM REVIEW (FIELD FABRICATED)

ITEM N0. DRAWING NO. WELD N0. REPORT NO. NRC CAT COMMENTS

Phase II (Cont.)

1,7 RRC-569-1.2 3 1920 (5)

18 RRC-566-1 2 1906 (5)

19 RRC-1946-1 3-1 8446 Wrong weld - 2 sets of film
3-1 8538 obvious - not same weld - ok

by paperwork

20 RRC-1946-1 4 5622 (5)

21 RRC-1946-1 5 5621 (5)

22 RRC-3083-1 1 8962 (1),(2),(4)

23 RRC-4470 1-1 6192 (5)

24 RRC-1946-1 6 5620 (5)

25 RRC-1819-2 4 8792 Marginal - 15% 2.01 to 2.31 pene.
2.52 to 2.83, (5)

26 RRC-1819-2 7 8790 (1),(2),(4)

27 RRC-663-1.2 3A 7871 (5)

28 RRC-564-1.3 8 - Marginal - 15%, (5)

29 RCIC-663-3.5 19 5068 (5)

30 RFW-438-3 2 - OK after review (5)

31 RFW-438-3 1 - (3),(6)

32 RFW-438-1.2 8 - (5)

33 RRC-568-1 1 4582 (5)

34 RFW-418-5.6 1 2472 (5)

35 BC/G-211 6 2681 (5)
6R1 3005 (5)
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TABLE IV-44

RADIOGRAPHIC FILM REVIEW (FIELD FABRICATED)

ITEM N0. DRAWING NO. WELD NO. REPORT N0. NRC CAT COMMENTS

Bechtel

1 MS-530 4.6 3 1629 (5)

2 MSLC-084-4.6 1R1 1662 (5)
1R1

3 RHR-851-18.19 12AR1 (3),(6)---

4 RHR-899-48 10A (5)---

10AR1 (5)

: 5 RFW-418-56 FW1 --- (5)
FW1R1

6 MSLC-084-4.6 1FW1R1 1662 (5)

7 MS-580 4.6 3R1FW3 1629 (5)

8 HPCS-1458-2 29 2552 (5)
29C1 2609 (5)

9 RHR-4605-1 10 2990 (5)

10 MS-2615-1 5 2047 (5).

11 RHR-1968-2 27 2118 (5)
27 2146

12 RHR-1968-4 26 3238 (5)

13 HV-635-11.15 42 2945 (5)

14 RFW-414-6.8 10 2791 (5)

15 LPCS-757-1.3 WA 1983 (5)
1AR1 2424

16 CSP-807-3.4 FW11 5259R (5)

17 LPCS-756-5.7 17 3571
17R1 3591
17R2 3579 (3),(6)

18 SGT-623 4.7 8 3546 (5)

19 CAC-628-5.8 31 3487 (5)

20 FDR-838-1.2 4 3125 (5)
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TABLE IV-4

RADIOGRAPHIC FILM REVIEW (FIELD FABRICATED)

ITEM N0. DRAWING N0. WELD N0. REPORT N0. NRC CAT COMMENTS

Bechtel (Cont.)

21 RCC-949-10.12 9 2977 (5)
9A 2976 (5)
981 3274 (5)

22 CIA-4131-1 10 --- Artifacts on film (1)

23 CIA-4125-1 12 3707 (5)

24 CAC-088-1 6 3822 Artifacts on film (1)

25 RCC-1946-1 5- (5)

26 MS-550-4-6 3 (5)

27 RRC-4470 1-1 (5)'

28 RRC-564-1.3 8 (5)
,

29 RRC-1946-1 4 (5)

30 RRC-564-1.3 6B (5)

; 31 RRC-1946-1 6 (5)

32 RRC-1946-1 2A (5)

33 RRC-1946-1 2A-1 (5)

NOTES: (1) Film density not meeting ASME V
(2) Reshot, film density acceptable
(3) Weld quality not acceptable
(4) Weld quality acceptable
(5) Film and weld quality acceptable
(6) Unresolved issue

;
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TABLE IV-5

RAD 10 GRAPHIC FILM REVIEW (VEND 0R FABRICATED)

DRAWING NO. WELD NO. NRC CAT COMMENTS

Vendors:

PDM

EDR EW-1 EW1 (5)

B9-28- DC-28C DC-28-C (5)

WNP-2 F.D.R FW 1 (5)

(5)WNP-2 MSRV-1A ---

MSRV 1B SRV1 (5)

HUIC0
.

t

SKC-562 32 282 XB6 20" (5)

SKC-562 32 282 XB9 20" (5)

SKC-562 32 282 X23R3 18" (5)

SKC-562 32 282 XB43R3 4" (5)
.

SKC-562 32 282 XB43 4" (5)

GLE

SKC-562 32 282 XB48R1 (5)

SKC-562 32 282 XB48 (5)

SKC-562 32 282 XB43R1 (5)

SKC-562 32 282 XB57 (5)

.
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TABLE IV-5

RADIOGRAPHIC FILM REVIEW (VENDOR FABRICATED)

DRAWING N0. WELD NO. NRC CAT COMMENTS

Vendors (Cont.)

TEXAS PIPE (All welds ANSI B31.1, Quality Class II)

TPEW-6 N (5)

TPEW-6 P (5)

TPEW-6 Q (5)

TPEW-6 QR1 (5)

TPEW-6 QR2 (5)

TPEW-6 SK 1568 P, (5)

TPEW-6 SK 1560 1 (5)

TPEW-6 SK 1560 ~2 (5)

TPEW-6 SK 1561 1 (5)

TPEW-6 SKC 1560 R1 (5)

TPEW-6 SKC 1561 R1 (5)

TPEW-6 SKC 1561 R2 (5) i

TPEW-6 SKC 1561 R3 (5)

TPEW-6 SKC 1561 W2 (5)

TPEW-6 SKC 1562 W1 (5)

TPEW-6 SKC 1562 W2 (5)

.

.
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TABLE IV-5.

RADIOGRAPHIC FILM REVIEW (VENDOR FABRICATED)

DRAWING N0. WELD N0. NRC CAT COMMENTS

Vendors (cont.)

APE

(Spool No.)

BCBR 991 351-61 (5)

BCBR 991 351-17 (5)

BCBR 991 351-16 (5)

BCBR 251 803 4143 351-19 (5)

BCBR 215 3512 351-20 (5)

BCBR 360-3 (5)

BCBR 1969-1 (5)

BCBR 1895-1 (5)

BCBR 1887-1 (5)

BCBR 1883-1 (5)

COND 315-14 (5)

NOTES: (1) Film density not meeting ASME V
(2) Reshot, film density acceptable
(3) Weld quality not acceptable
(4) Weld quality acceptable
(5) Film and weld quality acceptable
(6) Unresolved issue
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V. CIVIL AND STRUCTURAL CONSTRUCTION

A. Objective

Determine by independent evaluation of completed work and review of
documentation, whether structures have been constructed in
accordance with project specifications and procedures.

The specific areas evaluated included in-situ concrete quality,
reinforcing steel placement, and structural steel welding, bolting
and member configuration.

B. Discussion

1. In-Situ Concrete Quality

a. Inspection Scope

Fourteen test areas were selected for examination using
the " Windsor Probe Test" (WPT). These are defined in Table
V-1. The WPT measures the resistance of concrete to
penetration by an explosively driven pin. Correlation to
actual concrete strength is either by reference to the
manufacturer's charts which relate penetration to strength
for different values of aggregate hardness, or by calibra-
tion to actual test cylinders made from typical site
concrete. In this case, both methods were used although
the calibration curves for the site concrete did not extend
to sufficiently high strength values to accomodate the data
obtained. Therefore, the Table V-1 site calibration
curve derived values are only minimums.

The locations of the fourteen areas used for this test
ranged from the foundation slab to Elevation 553' of the
Reactor Building. This sample provides a " time of place-
ment" cross section for the concrete placed at the WNP-2
facility. Within this time cross section, test areas were
selected to provide a sample of different placement types
by selecting floors, walls, columns, shielding and one
recent pourback. Also, where feasible, tests were varied
toward both the top and bottom of cold joints so that any
variation in concrete strength by depth of placement would
be evident.

b. Inspection Findings

All concrete tested was of the same mix design strength
(4000 psi) with maximum aggregate sizes varying from 3/4"
to 3" depending on the particular mix. All penetration
readings were between 2.08" exposed pin length and 2.19"
exposed pin length (minimum penetration). This indicated
concrete strength between 6500 and 7500 psi. Detailed
results are given in Table V-1. There were no obvious
differences between the different sample areas.

V-1
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c. Conclusions

Given (1) the relatively narrow spread in strengths indi-
cated by the Windsor Probe data, (2) the correlation of
these strengths with the 90-day cylinder strengths, and (3)
the substantial margin between the design compressive
strengths and the 90-day cylinder strengths, the data shown
in Table V-1 indicates that the concrete tested was of
adequate quality.

2. Reinforcing Steel Placement

a. Inspection Scope

The NRC CAT inspection of limited rebar exposed as a result
of previous NRC concerns over the integrity of a grout
patch in beam 2811 at Elevation 471' of the Reactor Bldg.
resulted in concerns regarding the adequacy of the rebar
placement. Significant deviations from the ACI 318-71 Code
and design specification requirements for the placement of
the reinforcing steel were obvious at this location. These
deficiencies indicate that the intended design strength of
the beam at this location is significantly impaired. To
address the concern regarding the potential for the exist-
ence of similar and other types of reinforcing steel
placement deficiencies throughout the facility, 11 other
areas were also examined. The locations of the areas
examined are identified in Table V-2. In addition to the
examinations summarized in Table V-2, a sample of the
following documentation, as provided by the applicant, was
audited:

(1) Initial WNP-2 QC inspection records for concrete and
rebar placement for Reactor Bldg. Elevations 422' and
471';

(2) The resolution of Nonconformance Report (NCR) 1851
related to surface honeycombing at the bottom of
beams 2B3, 2B11 and 2B25 located at Elevation 471' in
the Reactor Bldg.;

(3) Concrete pour records for Reactor Bldg. Elevations
! 422', 471' 501', 522' and 572'; and

(4) Miscellaneous Requests for Information (RFIs), inspec-
tion records and NCRs associated with concrete and;

I rebar placement for Reactor Bldg. Elevations 422'
! through 522'.

b. Inspection Findings

The results of the inspection of the 12 limited areas,

! examined destructively are summarized in Table V-2.
Ten of the 12 locations deviated from the design /construc-

|
! V-2
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tion specifications in some fashion. These apparent
deficiencies consist of:

(1) minor to significant rebar spacing deviations;

(2) nonconformance of rebar configuration to the design
requirements;

(3) missing and/or mislocated reinforcement; and

(4) substitution of larger aggregate concrete mixes for
those specified without the required engineering
approval (RFI).

The deviations ranged from those which would lead to
significant impairment of structural strength (e.g., rebar
configuration and spacing deficiencies identified for beams
2B3, 2B11 and 2B25, and missing approximately 30% of the
required reinforcement in the bottom layer of beam 2B5) to
those which should not result in significant impairment of
structural integrity (e.g., spacing deviations of the
magnitude identified for the basemat, and beams 3B10 and
6B9).

While the significance of mislocated or missing rebar
leading to impairment of structural integrity is well
defined, the significance of inadequate rebar spacing is
less well defined. Requirements for reinforcement spacing
are contained ACI 318-71 Code Sections 3.3.2 and 7.4, and
are intended to assure proper concrete confinement of the
reinforcing steel. The Section 3.3.2 requirements assure
adequate flow of the concrete mix at placement to minimize
weaknesses within the concrete matrix such as mix segrega-
tion, rock pockets and honeycomb. The Section 7.4 raquire-
ments assure adequate confinement for the rebar so that

i planes of weakness are not introduced into the concrete
structures. Such planes of weakness result from the
stresses induced in the concrete from adjacent rebar
interacting to decrease the bond capability of the rebar
below that assumed in the Code. Besides lessening the
effective rebar strength, such planes of weakness can
change failure modes associated with the structure from
ductile to brittle, thereby further decreasing the strength
margins associated with a design. Examples of both condi-
tions of weakness discussed above (resulting from violation
of both Section 3.3.2 and 7.4) were evident for beam 2B11 .

and 2B25. To a lesser extent the latter weaknesses were
evident for beam 3B18.

The extent of the rebar exposures at each of the areas was
generally very limited and insufficient to characterize

3

completely the adequacy of rebar placement at a given'

location. For example, only the first layer of rebar was
exposed where several are indicated on design drawings, and

V-3
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|

| most exposures were insufficient for meaningful deter- 1

mination of size and grade of rebar. For the slab and |
2B11 locations, not all bars .could be positively identi-
fied, however, no deviations in size or grade were apparent

, for the limited number of bars where identification was '

| possible. |

Review of the documentation provided by the applicant
j indicated the following:

| (1) The NCR 1851 disposition associated with initial
I honeycombing in Beams 2B3, 2B11 and 2B25 was deficient
| in that:

Rebar placement and spacing deviations were not-

identified,

l The extent of honeycombing was not sufficiently-

examined,

I
- The grout repairs were inadequate, and

|

.
The Richmond inserts in the area of these grout-

patches were not permanently tagged and derated'

as required by the NCR disposition.'

; Without destructive examination of beams 2B11 and
2825, the first three above deficiencies would not be

' apparent;

| (2) Initial QC inspection records associated with Beams
2B3, 2B5, 2B11 and 2B25 did not indicate rebar place-
ment nonconformances with the design specifications;
and

(3) Numerous RFIs exist which address difficulties associ-
ated with rebar placement during the construction time

, frame associated with the sample. Concerns related to'

certain of these RFIs are:

RFI 133 identifies problems with placement of-

beam rebar dowels in the Bioshield Wall. The
A/E's answer emphatically states that such

t

| difficulties would not exist if the Bioshield
Wall rebar were placed in a proper, preestab-
lished sequence. Remedial actions were recom-
mended in certain instances, including cadwelding
of Bioshield Wall dowels to beam rebar. This

,

remedial action, if taken for beams 2B3, 2811,'

2B25, 3B18 and 6B9, would have alleviated the
identified rebar placement deficiencies.

|

|
!
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- The answer to RFI 429 reiterates that when
relocating rebar, the clear spacing requirements
of ACI must be maintained. However, it further
states only the one diameter requirement of ACI
318-71 Section 7.4, but not the Section 3.3.2
requirement related to aggregate size.

NCR 105 and inspection records regarding the RHR-

pump pit discuss honeycombing in areas of the
mat during initial concrete placement. Consi-
dering the observed rebar placement deviations,
these could be indicative of areas of additional
significant rebar placement deviations.

A Burns and Roe (BRI) calculation dated April 4, 1974,
specifies the stirrup requirements for beam 2B11. The
initial requirement for 2-#5, Grade 40 stirrups at 7"
c-c spacing at the ends was increased to 1-#6, Grade
60 stirrup at 6" c-c spacing as a result of a load
increase. The beam was verified to contain 2-#5 Grade
40 stirrups at 8" c-c spacing as required by BRI
drawing S-709. The in-situ rebar configuration is
about 30% weaker than called for in the final calcula-
tion and about 10% less conservative than that ini-
tially specified. BRI personnel could not explain
the nonconservative differences between the drawing
and the calculation, but indicated that the drawing
specification was still adequate for design loads.
While only one calculation was reviewed, the identi-
fied nonconservative deviation raises questions
regarding the adequacy of the design drawings to!

properly reflect design calcluation requirements.

To address the NRC CAT concerns regarding the rebar
placement, during the NRC CAT inspection the applicant
proposed an investigation consisting of visual exami-

| nation and review of associated documentation for
|

areas of congested rebar requirements in certain beams
| and areas of the spent fuel pool. The documentation

review consisted of identification of previously
| documented areas of surface honeycomb and rock poc-

| kets, and areas of questionable concrete quality
' evident in concrete expansion anchor NCRs. The visual

examinations were to consist of inspection of the ends
of the stated structures for surface irregularities,,

I obvious " hollow" sounds based upon " tapping" the
concrete surface, and mapping of patches and " hollow"
sounds.

The NRC CAT indicated that such actions were insuffi-
I cient to provide for resolution of the rebar placement
| concerns without further destructive examinations.
| Also, the scope of structural elements addressed by
|

V-5
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this approach was inadequate. Deficiencies in pre-
,

vious documentation are identified above. Neither
good nor poor surface appearance provide positive,

indications of internal concrete quality or rebar
. placement adequacy. .The . volumetrically small honey-
! combing observed between closely spaced rebar in beams

2B11 and 2B25, even with " sound" appearing concrete
below, are located in a " bond" failure plane and are ,

therefore critical " flaws". Such volumetrically small
yet critical voids could likely not be evident by
" hollow" sounds when tapping the concrete surface. In

,

addition, the nondestructive Windsor Probe (used for
beam 2B11 only) and a radar rebar detector (used for-

baams 2B3, 2B5, 2B11 and 2B25) were shown to be ;

inadequate to determine rebar placement, especially in
conjested areas and given the use of convenience

,

; steel. The exposed physical configurations did not
compare well'with the indications of either method.i

c. Conclusions
'

The previous discussions indicate that:
,

(1) Rebar placement deficiencies with respect to ACI 318-71
Code and design specification requirements have been ;

4

L identified in 10 of 12 examined locations. These will have
varying degrees of adverse impact on the strength of:

4 concrete structural elements, ranging from significant to
insignificant. (The-issue of grout patch integrity had
been identified previously and is being pursued by Region V

j personnel (see Inspection Report # 50-397/83-14).

(2) The ability of the initial WNP-2 QC inspection records,
RFIs and NCR dispositions to establish overall conformance

,

,

with the design specifications is questionable.
|

(3) The accuracy with which the design drawings reflect confor-
mance with the design calculation requirements is question-
able.

!

(4) The visual inspections and documentation reviews proposed4

by the applicant are of insufficient depth and scope to;.

address the issue of rebar placement adequacy. In addi-
tion, the destructive examinations discussed above are

! insufficient to completely characterize the extent of the
rebar placement deviations at these locations and to'

provide a sufficient data base to infer the extent of
deviations throughout the facility.

Therefore, there is not reasonable assurance that the reinforced
; - concrete members and structures at WNP-2 were constructed to
'

provide sufficient strength to adequately conform to the FSAR
design requirements.

i V-6
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3. Strucutural Steel Bolted Connections

a. Inspection Scope

Structural steel bolts of 3/4" and 7/8" diameter were
examined in 39 joints. Several of these joints were in
areas of the turbine building and radwaste buildings which
are not safety-related but are important to safety. The
examination included verification that:

(1) Washers were under the turned member.

(2) High strength bolts were used.

(3) Bolts nad been torqued beyond snug tight (at least 350
ft.lbs).

<

(4) Nuts were " heavy-hex" in size.

(5) Sloped surfaces did not exist or were accomodated.

(6) Faying surfaces matched.

(7) Inspection was evident by " torque paint".

(8) Exposed threads precluded nuts being jammed on thread
run-out.

In addition, nuts were examined to determine that they had
A-325 markings. The random orientation of such nuts
precluded a full inspection for A-325 markings. However,
the markings observed were sufficient to reach a conclusion
regarding the general use of A-325 nuts.

Also examined were applicable procedures which included:
| Bechtel Work Plan / Procedure, SWP/P-P-8 " Installation of
( High Strength Bolts for Structural Steel and Pipe Whip
! Restraints"; SWP/P-C-4 "100% Retorque Program"; SWP/P-C-2,
| " Structural Steel Walkdown and Bolting Survey"; an internal
| report, QVI-05, " Evaluation of the WNP-2 Structural Steel
| Bolting Outside Containment for Inclusion in the Quality

Verification Program"; and nine samples of Bechtel inspec-
tion reports for the bolting retorque program.

b. Inspection Findings

All structural steel bolts in the 39 joints of the selected
sample were found to be properly installed. However, it
was observed that some bolts had exposed threads without
paint indicating that proper installation had not always
been the case prior to the "100% Retorque Program". The
need for the "100% Retorque Program" was examined by review

,

of the records for the initial sampling done in 1982. The
|
!
;
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1,

,

; NRC_ CAT questioned the adequacy of structural steel bolting
embedded in concrete and was informed by the Burns and Roe

t Civil Engineering Supervision on-site that a review had
been conducted of all structural _ steel joints and it was

,

) found that no structural steel joints were embedded. From
observations during site tours, the NRC CAT inspectors
.found no reason to question this conclusion.

An examination of the records for the "100% Retorque
Program" and discussions with responsible personnel
revealed that the program was not literally 100% of'all
bolts. However, reasonable confidence that all bolts
were properly torqued was evident.

,

.

The_Bechtel reverification program on bolting was based on
, an examination using torque values provided by Burns and

Roe rather than job inspection torques as. determined by
i AISC recommended methods. The use of such torque values

was justified because all joints on-site are " bearing"
connections and it would be impossible to duplicate torque

,

values in older joints with a direct tension indicator as
recommended by.the AISC.

I

c. Conclusions

Based on NRC torque checking, visual inspection of joints,
the examination of procedures and records, and discussions
with cognizant personnel, it.is concluded that structural
steel joints at WNP-2 are now satisfactorily assembled.

4. Structural Steel Installation
;

a. Inspection Scope

Most safety-related structural steel at WNP-2 is located at
.

the 445' level of the reactor building or in the contain-
ment building. The steel in the reactor building was used '

!

for a sample. Approximately one third of the steel shown
on Pybus Steel drawings PS-RB-23, Rev.1 and PS-RB-24,

|
in addition to 3 beams shown on drawing PS-RB-20, Rev. 4
were examined to ascertain that the proper size members

| were installed and that the joints were of the specified
{ type with the correct fastening.

b. Inspection Findings

The sampled steel specified by the Pybus drawings was'

installed as specified and was of the proper size. Joints
94B1/36B1, 93B1/36B1, and 93B2/36B1 were found to be welded>

j as well as bolted in accordance with the drawings. Ques-
! tions regarding the quality of these welds were addressed

and resolved.'

.

I
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c. Conclusion

Since structural steel in the containment was the subject
of a more recent upgraded quality control program, it was
not selected for this sample. Based on the results of the
examination of the selected sample, the NRC CAT concludes
that structural steel has been installed in accordance with
design.

5. Structural Steel Welded Connections

a. Inspection Scope

A sample of welded connections for structural steel was
reviewed by the NRC CAT to determine conformance with the
specifications and design drawings. The welded connections
included beam to embed plates and beam to beam connections
(40 reviewed), one radial beam inside the drywell, and 3
reinforced penetrations through the containment shell.
Welded connections (40) of structural steel beams and
welding of a radial beam inside containment were reviewed
in the locations identified in Table V-3.

The welds were visually inspected for conformance to the
requirements of AWS D1.1-1972 or ASME SectiQn III, Subsec-
tion NE as appropriate. These structural installations
sampled were done by Pybus Steel Co. or Pittsburgh-Des
Moines Steel Co. (PDM). It was ncted that the applicant
has submitted an FSAR amendment which takes exception to
certain visual acceptance criteria for welding performed
under AWS D1.1 in the reverification program. The excep-
tions include acceptance of 1/16" undersize for full length
of weld, porosity, slag, unfilled craters, greater than
1/32" undercut, and excessive ccnvexity, overslap, and butt
weld reinforcement.

In addition, six Nonconformance Reports (NCRs) were
examined to determine the adequacy of the identification
and resolution of the issues. These NCRs were associated
with the applicant's welding reverification program for
structural steel in the reactor building at Elevation 444'.

b. Inspection Findings

(1) Structural Steel Beams - Of the 40 welded connections
reviewed, six were found to have weld deficiencies
not meeting the requirements of AWS D1.1 and design
drawings. The deficiencies included undersize,
improper surface condition and missing welds. The
findings are detailed in Table V-4.

The findings in the reverification program using
QVI-09 was confirmed in two instances. It is the
opinion of the NRC CAT that the blanket " acceptable"
deviations from AWS D1.1 contained in QVI-09 are

V-9
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excessive. While certain deviations may be allowed
on a case basis with appropriate engineering
evaluations, field observations of structural steel
at Reactor Bldg. Elevation 444' indicate that welds
evaluated per the applicant's application of QVI-09
are still of questionable quality. _

~

(2) Containment Radial Beam - The welding on this heavy _
section structural beam was acceptable. ,_ -

(3) Penetration Stiffener Welds - The welding of panetra-
tion stiffeners to the containment shell was reviewed
for conformance to the design drawings for 3 penetra-
tions(X-3,11A,and50). At least one fillet weld on
each of the three penetrations was found to be under-
size from 1/16" to 1/8" from the required size of
3/8". Approximately 30 welds were reviewed. These
are ASME III Subsection NE welds and had been pre-
viously QC accepted. The stiffener plate size was
found to be acceptable.

(4) NCR Review - As part of the applicant's reverification
program for structural steel, beams in the reactor'
building Elevation 444' were selected for exemination.
The reverification program used WPPSS Reverification
Instruction, QVI-09, "Special Structural Steel Re-
inspection Criteria" for the appropriate acceptance
criteria. Conditions outside the acceptance criteria

of QVI-09 were transmitted via NCR to Burns and Roe
for engineering resolution. A sample of 6 NCRs
(#21528,21529,21543,21544,21545,21546)were
reviewed to determine the adequacy of the resolution.
Approximately 16 calculations and 5 dispositions
without calculations were reviewed. These calcula-
tions had been checked, signed, and the NCR resolution
issued by Burns and Roe. The calculations selected
for review were biased towards those which were found
to be close to the initial Burns and Roe acceptance
criteria (based on maximum capacity of the beam).
Three NCR's (#21529, 21543, 21544) were acceptable.
The NRC CAT review identified the.following concerns:

- Through discussions with Bechtel and Burns and
Roe personnel, the NRC CAT determined thct Burns
and Roe is not accounting for weld deviations
allowed in the reverification examinations
performed in accordance with the acceptance
criteria of QVI-09. Not only are non-quanti-
fiable factors (porosity, convexity, slag) not
being acccunted for in the calculations but also
measurable parameters, such as weld size, are not
being taken into account. Since QVI-09 allows a
1/16" undersize for the full length of the weld,
Bechtel personnel do not.specifcally note condi-
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tions which are in accordance with the criteria
of QVI-09. So when the NCR calls out a weld size
of 5/16", the weld size may actually be 1/4".

When just the in-situ 1/16" weld undersize is specifi-
cally taken into account, the NRC CAT calculations for
NCR #21546, Beam 97B1 (west and east ends)show that
the initial Burns and Roe acceptance criteria are not
met. These initial acceptance criteria are conserva-
tive; however, the concern remains that not all
allowed weld deviations are considered when Burns and
Roe determines the acceptability of welded connec-
tions.

- Three design errors in the 6 NCR's reviewed were
identified by the NRC CAT. These are:

NCR #21528 - Beam #82B3 - calculator keypunch
error

NCR #21545 - Beam # 97B2 - incorrect beam size
used in the calculations

NCR #21546 - Beam #97B1 (westend) incorrect
shear capacity of A325 - 3/4" diameter bolts
used in the calculation.

The NRC CAT inspectors are concerned that based on the-

small sample of beams examined in the reverification
program and the case specific evaluations performed by
Burns and Roe that favorable resolution would be
extrapolated to all structural steel welded connec-
tions. The extrapolation approach does not consider
the effects of potential weld deviations in critical;

! locations, i.e., heavily loaded connections. With
| the small sample size used in the reverification
| program, there is not reasonable assurance that

critical locations will be examined and that any'

|
potential weld deviations allowed by QVI-09 can be
tolerated.

|
| c. Conclusions

(1) The welds on some structural steel beams do not meet
the visual acceptance criteria of AWS 01.1.

(2) Findings of the structural steel reverification
program using QVI-09 were confirmed in two cases,
however, concerns exist regarding the general use of
QVI-09.i

(3) Welding of containment radial beams is acceptable.
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(4) The undersized fillet welds on containment
penetration stiffeners appear to be a generic
problem for similar type penetrations (drywell and
wetwell).

(5) The design deficiencies in the Burns and Roe
resolution of NCRs.(not accounting for all allowed
weld deviations and design calculation errors)
indicate a need for additional review in the NCR
resolution area.

(6) The use of QVI-09 may not be adequately justified
in that conclusions reached by the applicant con-
cerning the structural steel reverification program
should reflect:

the consideration of all allowed weld-

deviations, and

- a detailed review of the more critical connec-
tions.

,

i
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TABLE V-1

STRENGTH OF CONCREIE BY WINDSOR PROBE TEST

Ave. Sin
Probe Strength 28/gle*

90 Day
Extens.un from Site Strength Concrete Mix Age of,

lest Reading Calibration from Hf
No. (In.) Curves psi Chart (gr's

Cylinder Design Placement Placement
4

1) Strength (psi) Designation Years Number Notes

I 2.17 >5400 7250 5864/6640 4 LA 10 Pour 1 Foundation Concrete at 422'
.

Block 1 Mix was large 3" aggregate,

; 2 2.13 >5400 6900 5200/6400 4 MAP 8 BW8A Wall at 425' near same location as lest 1
; 3 2.12 >5400 6900 5070/7070 4 MAP 9 981 Bioshield wall at 427' Test was near

tip of lift.

4 2.13 >6700 6900 4680/5740 4 SAP 9 WilA Reactor Bldg. wall at 448' lest was
near bottom of lift.

; 5 2.12 >5400 6900 4900/6970 4 MAP-4 7 810 110 Bioshield wall at 448'
mi 6 2.12 >5400 6900 4705/5870 4 MAP 8 BW7 Wall at 477' of Reactor Bldg. 7
>

7 2.11 >5400 6700 5200/(2) 4 MAP 1/4 53 Pourback Recent pourback of construction opening
between RHR rooms at 449'

! 8 2.08- >5400 6525 4352/6080 4 MAP-4 7 BW15 Floor slab at 471'
1 9 2.19 >5400 7450 5167/7360 4 MAP-4 6 BIO at 508' Bioshield at 506' Three probes rebounded
} due to aggregate impacts.

10 2.18 >5400 7250 4965/6070 4 MAP-4 6 3W10 Wall at 506' level.
11 2.12 >6700 6900 4375/600 4 SAP 6 KH-4.3 Column on lines 4.3 and K at 526' level.
12 2.17 >5400 7250 5478/6700 4 MAP-4 6 452 Floor at 521' level.
13. 2.11 >6700 6700 5033/6850 4 SAP 6 SW8-549 Column on lines 5.2 and J at 553' level.}
14 2.15 >5400 7075 5030/6850 4 MAP 6 SW2 553' Reactor Bldg. wall.,

(1) Assumes Mohs liardness No. of 5; (2) 90-day cylinder strengths not available.1

I
.

i

<

,
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TABLE V-2
'

INSPECTION SUMMARY FOR LOCATIONS OF REBAR EXPOSURE

Specified Reference Design / Construction,

Location Reinforcement Pattern Specifications * Noted Design Specification Deviations

Elevation 422'
(Basement)

9'-6" North of 2 p#18 0 18" c-c witherpendicular layersB&R Drwgs. S-701, S-702, S-749;
1) Spacing /#18 bars.deviation between 2 #18

"N"Linej10'-6" of Gilmore Steel Drwg. 87-02 #7 and #11 2-3/4" and 1 ",
East of ' 9.4" Line added #18 and #11 respectively vs. 4" min. req'd. by

bars around sump pit. ACI Code
Top rebar exposed. 2)#11sumpreinforcementbarnot

located above main mat. reinforce- ,
ment per dwgs. 7

>
i| 14'-0" North of

2 p#18 @ 18" c-c witherpendicular layersAs above 1)Spacingdeviationbetween#18 bars.
"L" Linej 9'-6" of 25" vs. 4" min. reg'd. by ACI Code.,

East of 9.4" Line added #18 bars around
RHR pump pit. Top rebar
exposed.

6'-4" South of erpendicular la As above Rebar placement was appropriate2 p#18 @ 18" c-c. yers6'-6""N" Line;7" Line of Top
East of rebar exposed.1

Elevation 471'
)

Floor Slab 4'-6"
2 p#6 @ 12" c-c.erpendicular layersB&R Drwgs. S-709, S-749 Rebar placement was appropriate

South of "H.3" of Top

of"$"4'-0" West
rebar exposed.Line-

Line'

2 ACI 318-71 is the governing design / construction Code in all cases.
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TABLE V-2

INSPECTION SUMMARY FOR LOCATIONS OF REBAR EXPOSURE

Specified Reference Design / Construction
Location Reinforcement Pattern Specifications * Noted Design Specification Deviations

.

Beam 2B11 3 layers of 8 ea. #11 B&R Drwgs. S-709, 5-710; 1) Spacing deviations between adjacent
main bottom reinforce- Bethlehem Steel Drwgs. BS-RB-22, bars and lap splices with as little
ment lap spliced with BS-RB-29; NCR-1851 1/8" vs. 2" min. req'd by ACI Code.

,

dowels @ Bioshield Spacing between 1st and 2nd layers
Wall. Exposure of 1 was 1 3/8" vs. 2" min. req'd. and-

layer at dowels and bars in 2nd 'iayer were not located
near center of beam directly above those in 1st layer

i with limited 2nd layer as reguired by ACI Code. (Not noted
exposure at dowels only, in initial QC inspection records) g

Ei 2) Reinforcement lapped horizontally-
contrary to required vertical

lapp (ing or alternative cadweld-ing not noted in initial inspec-
tion records)

l 3) Honeycomb (voids) visible and con-
centrated predominantly between
bars even where concrete below
bar appeared sound.

,

4) Apparently missing 1 of 8 dowels
in 1st layer

5) Initial honeycomb identified on
,

i NRC-1851 was inadequately investi-
gated and deviations in rebar
placement were not identified,
although not' evident in a review.

of only records associated with
NCR-1851. This would only have been
identified through destructive
examination. Also, the initial

R ACI 318-71 is the governing design / construction Code in all cases.
;
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TABLE V-2
i

INSPECTION SUMMARY FOR LOCATIONS OF REBAR EXPOSURE

Specified Reference Design / Construction
1.ocation Reinforcement Pattern Specifications * Noted Design Specification Deviations

grout patch of the area was
inadequate and the Richmond insert
in the patch area and within 12" of it
were not permanently tagged

i derating them to 10% of normal
capacity as specified in NCR-1851.

Beam 2B25 3 layers of 8 ea. #11 As above 1) Same as item 1 for 2811 above
main bottom reinforce- except that spacing of 2nd layer .ment lap spliced with was not determined 7
dowels @ Bioshield 2 Same as item 2 for 2B11 above >

Wall. Exposure of 1 3 Same as item 3 for 2811 above
layer at dowels and 4 Same as item 5 for 2B11 above-

near center of beam,

Beam 285 2 layers of 7 ea. # 11 Asabove(exceptforNCR-1851) 1)Spacingdeviationsbetween1 stand,

'

main botton rein- 2nd lay'ers with approx.1 " ratheri

forcement laa spliced than 2 min. req'd. and the 2nd
with dowels @ Bioshield layer bars were not located
Wall. 1st layer directly above those in 1st layer

'

and limited 2nd layer as required by ACI Code.
exposure near beam 2)2of7barsmissingfronbottom
center only. rebar layer.

,

! Beam 283 2 layers of 7 ea. #11 As above 1)Spacingdeviationsbetweenrebar
bars lap spliced with with as little as approx. 3/8"4

dowel @ Bioshield rather than 2" min. req'd. by ACI
Wall. 1st layer only Code. (Hone comb at the re ion of

( exposure near beam dowel lap sp ices was initi lly
center. identified via NCR-1851. This

'

area was re repaired due to <

deficiencies related to the initial

C ACI 318-71 is the governing design / construction Code in all cases.
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! TABLE V-2

INSPECTION SUMMARY FOR LOCATIONS OF REBAR EXPOSURE

l Specified Reference Design / Construction
,

location Reinforcement Pattern Specifications * Noted Design Specification Deviations
|
,

Elevation 501',

!

1 Beam 3B18 3 layers of 8 ea. #11 B&R Drwgs. S-712, 5-749; 1)Spacingdeviationsbetweenadjacent
j main bottom rein- Bethlehem Steel Drwgs. BS-RB-63, lapsgliceswithaslittleas1/8"'

forcement with only 1st BS-RB-73 vs. 2 min. req'd. by ACI Code.
dowels @p spliced with 2) Reinforcement lapped horizontallylayer la

Bloshield contrary to reg'd. vertical lapping
Wall. 1st layer or alternative caldwelding

i exposure @ 2 locations 3) Apparently missing 1 of 8 dowels. s.
within the dowel area. T.,::

Beam 3810 1 layer of 7 #10 main As above 1) 1 bar pair spaced approx. 1 " vs
bottom reinforcement 2" min. req'd by ACI Code.
with no lap splices.
Bottom layer exposed.

Elevation 522'

Beam 4B30 1 layer of 7 #11 main B&R Drwgs. S-715, S-749; 1) Rebar s) acing was adequate, how-
bottom reinforcement Bethlehem Steel Drwg . BS-RB-84 ever, tie concrete pour records
with no lap splices. indicate that 1 " aggregate con-
Bottom layer exposed. crete was substituted for the 3/4"

aggregate concrete reg'd. by the
design specs. without an RFI.

R ACI 318-71 is the governing design / construction Code in all cases.
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TABLE V-2

INSPECTION SUMMARY FOR LOCATIONS OF REBAR EXPOSURE

Specified Reference Design / Construction
Location Reinforcement Pattern Specifications * Noted Design Specification Deviations

Elevation 572'

Beam 6B9 1 layer of 4 #10 main B&R Drwgs. S-721, S-749; 1) Spacing between 2 app'arent lap"
bottom reinforcement Bethlehem Steel Drwgs. BS-RB-125, splicepairsapprox.q"and11
@ p spliced with dowels
la BS-RB-132 vs. 2" min. req d. by ACI Code.

Bioshield Wall. 2)Concretepourrecordsindicate
that l'" aggregate concrete wasBottom layer exposed 1

in lap region. substitutea for the 3/4" aggregate
concrete reg'd. by the design specs.
without an RFI. m

7
>

0 ACI 318-71 is the governing design / construction Code in all cases.
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TABLE V-3

STRUCTURAL STEEL WELDED CONNECTIONS - LOCATIONS

No. of Welded
Item Connections
No. Location Drawing No. Inspected Purpose

1. Reactor Building Waldinger 4 Steel for HVAC
El. 542' FSK-58, Rev. 2 equipment

(RRA-FC-10)

2. Reactor Building Waldinger 3 Steel for HVAC
El. 584' FSK-27, Rev. 4 equipment

Sht. 3 of 3 (RRA-FC-14)

3. Reactor Building Pybus 4 Steel for RHR Heat
El. 586' - 10 7/8" PS-RB-479, Rev. 0 Exchanger IB

PS-RB-480, Rev, 1

4. Reactor Building Pybus Floor framing
EL. 444' Typical Detail in

PS-RB-18, Rev. 1
PS-RB-19, Rev. 2 6
PS-RB-20, Rev. 4 7
PS-RB-22, Rev. 2 4*

PS-RB-23, Rev. 1 7
'

PS-RB-24, Rev. 1 5

5. Containment Burns and Roe N/A~ Containment radial
El. 541'-2 1/4" S-1028, Rev. 12 beam with pipe whip
Az. 300 restraint hangers

4
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TABLE V-4

STRUCTURAL STEEL WELDED CONNECTIONS - FINDINGS

.(Corresponds to Table V-3)

Item
No. Inspection Results

1 The bottom weld on all 8 clip angles to beam web
connections are undersized (1/16" --1/8" vs. 1/4"
required by drawing). Applicant has initiated NCR.

#21693 on this issue.

2 Acceptable

3 Acceptable

i 4 PS-RB-19: Embed plate - beam connection (Beam
#26B1) - painted

a. Undersized top and bottom clip angle
welds to embed plate (1/8" vs. 5/16"
required by drawing);

b.- Surface depressions:

c. Excessive convexity

d. Vertical weld of clip angle to embed
plate acceptable for size

[ Note - surface depressions and exces-
sive convexity are acceptable per,

QVI-09; this specific connection was
not in the applicant's reverification
progiam.]

PS-RB-20: Acceptable

PS-RB-22: Acceptable

PS-RB-23: Embed plate beam connection (Beam
#36B1) - painted

,

a. Same as PS-RB-19 above, b and c

b. Undersi:e or missing welds on top and
bottom of clip angle to embed plate
connection.

[ Note "a" is acceptable per QVI-09; this
'
,

connection was included in the applicant's
i reverification program and results of

reverification were confirmed (NCR #21529)]

V-20
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TABLE V-4 (Cont.)

STRUCTURAL STEEL WELDED CONNECTIONS - FINDINGS

(Corresponds to Table V-3)

Item
No. Inspection Results

PS-RB-24: Embed plate - beam connection (Beam #9781)

a. Same as PS-RB-23 above, b

[ Note - this connection was included in the
applicant's reverification program and.
results of reverification were confirmed
NCR#21546]

5 Acceptable

,

f

I

I

'
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VI. MATERIAL TRACEABILITY, STORAGE, AND MAINTENANCE

A. Objective:

The objective of this portion of the appraisal was to determine the
adequacy of the procurement, receiving, storage, traceability, and
maintenance programs for safety related material and equipment.

B. Discussion:

A sample of mechanical and electrical material and components was
selected to provide a review of the adequacy of the procurement,
receving, storage, maintenance and traceability processes. Speci-
fically, structural steel, field weld filler material, pipes, valves,
pumps, pipe supports, electrical cables, cable tray supplementary
steel, and fasteners were traced from the procurement specification
to the required Certified Material Test Report (CMTR) or Certificate
of Compliance (C of C). The specific components and materials
selected for verification are provided as Tables VI-1 through VI-5:

Table VI-1 - Steel Traceability

Table VI-2 - Component Traceability

Table VI-3 - Field Weld Traceability

Table VI-4 - Weld Rod Traceability

Table VI-5 - Fastener Traceability

The following sections describe the results of the inspection in the
areas of (1) material traceability, (2) procurement, receiving and
storage, and (3) maintenance.

1. Material Traceability

a. Inspection Scope:

The sample for material traceability consisted of 30 steel
sections, weld filler material for 8 completed field welds,
14 separate heats of weld filler material selected at
random from weld rod issue stations, 38 mechanical compo-
nents, 3 electrical cables, and fasteners for 21 bolted
connections.

b. Inspection Findings:

In general, steel, weld filler mat _ rial, nd mechanical and
electrical components were tracehole back to the required
CMTR or C of C, and the specifications noted in these
certifications were consistent with the required quality as
determined from the procurement documents. However,
significant problems were noted in the area of fastener
traceability. Specifically, improper or uncontrolled

VI-1
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;'

[ material substitution was noted with respect to fasteners
in pipe flanges, valve bonnets, mechanical connections, and;

pump couplings.
1

The improper _ material substitution problem can be catego-
rized in three parts. The first involves the-substitution,. -

: of material which does not meet required specification.
.This situation was noted on the motor and pump coupling
nuts for the RHR-P2A, RHR-P2B, RHR-P2C, HPCS-P1'and LPCS-P1

; pumps, where ASTM A 194 grade 2H nuts were installed in
lieu of the required ASTM A 194 grade 7 nuts on some.of the
bolts for each coupling. One ASTM A 194 grade 2 nut was-
installed on the 1A' Standby Liquid Control System pump

,

discharge flange _in lieu of the required ASTM A 194-grade+

2H nut. Additionally 3 of the 5 nuts on IB Standby Liquid
Control System pump discharge relief valve (SLC-RV-298).-

i flange and all 8 nuts on the RRC-P-1B seal staging line
(penetration 41e) flange were not the specified ASTM A 194*

; grade 2H nuts. The actual grade of these nuts could not be
; determined as they were not marked as required by ASTM A

194, but they were definitely not 2H nuts based on their
i physical appearance. In each of these cases, the quality
; control documents indicated that the nuts required by the

specifications had been installed, and how or when these'

substitutions had occurred is unknown. Of 21 bolted*

connections inspected, 6 contained fasteners which were
inferior to those specified and 5 used fasteners which were
not marked as required and, therefore, their quality is
unknown.

~

The second problem noted in this area was uncontrolled-
; substitution of fasteners which may not be inferior, but

are different than specified. Of the remaining 15 bolted
,

connections inspected, 5 contained fasteners that werei

different than the grade specified and 5 had unmarked
fasteners that may be different than the grade specified.'

For example, two seismically qualified'125 volt battery
racks (B1-1 and B1-2) are required to use SAE grade 5 andn
SAE grade 2 bolts for mechanical connections. On each

. rack, a sample of bolts on the rack periphery was inspected
for conformance to these requirements. While all grade 5'

bolts were installed as required, 6 out of 22 of the grade
; 2 bolts -(27%) on battery rack B1-1 and 8 out of 14 of the
i grade 2 bolts (57%) on battery rack B1-2 did not meet the
i requirements of SAE grade 2 (i.e., they were not marked by
; the manufacturer as required).
.

; All available quality' documents for the ten bolted connec-
tions in question, including the "as-built" packages, noted.

F only the specified fasteners, not the substituted fasteners
' actually in place, potentially indicating a loss of control
! over the type of fasteners used. How and when these

substitutions occurred could not be determined during the
inspection.

,
,

i VI-2
i'
E-- .. . _ - . _ , _ _ . _ _ _ _ . _ _ _ _ . _ _ _ _ _ . _ . . _ _



,

-The third problem in this area involves the inadequate
engineering disposition of a nonconformance report (NCR)
dealing with material substitution. Specifically, NCR
218-08304 reported that 3/8", 1/2", and 3/4" hex head bolts
which had not been marked as required by ASTM A 307 were
. installed in ladder type cable tray to support arms, tray
and conduit support bolts into HDIs, tray extension box
anchors, and terminal box anchors. The technical justifi-
cation for the " accept-as-is" disposition is based on a
review of documentation which showed that all permanent
bolts for which documentation was available were certified
to ASTM A 307 standards. However, the bolts in question do
not meet ASTM A 307 standards (due to lack of marking).
Thiis, the documentation reviewed may not have been com-
plete. Additionally, disposition was based on a telephone
conversation with the main supplier of bolts (but not-the
sole supplier) who stated that bolts that do not exhibit
the manufacturer's mark would have come from an overseas
source. He further stated that although the bolts should
not be certified to ASTM A 307, as they do not meet the
marking requirements, they are equivalent to ASTM A 307.
None of the bolts in question were tested to verify that
their chemical and physical properties were consistent with
the requirements of ASTM A 307 as part of the NCR disposi-
tion.

This engineering disposition is considered inadequate
because the review of available documentation _which was
performed was not sufficiently comprehensive to assure that
all bolts supplied were, in fact, certified to meet the
requirements of ASTM A 307 and because, in light of the
inadequate ' document review, no physical or chemical tests
were performed on the bolts in question.

After bringing this situation to the attention of the
licensee, a sample of four 3/8 inch bolts and one 1/2 inch
bolt were subjected to tensile and hardness tests to
support the N_CR resolution. Although all five test
results were within the requirements of ASTM A 307, this
NCR resolution is still considered inadequate since
neither the " Test Methods" requirements nor the " Number of'

Tests and Retests" requirements of ASTM A 307 were
satisfied.' <

c. Conclusions:

Traceability was considered adequate for structural steel,
,

| pipes, valves, and major components. However, traceability
for fasteners was considered inadequate and a potential-

enforcement finding (Appendix B) has been developed based'

on the'following inspection findings:'

:

,

'
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(1) Six out of 21 bolted connections used fasteners
which were . inferior to the specification.

(2) Five out of the 15 bolted connections which did not
use inferior fasteners had uncontrolled substitutions
of fasteners'which were different than those speci-
fied.

(3) Five out of the. remaining-10 bolted connections had
fasteners of unknown quality or grade.

(4) How or when any of these substitutions occurred, or
if they were evaluated or approved, could not be
ascertained from the quality documentation.

2. Procurement, Receiving, and Storage

a. Inspection Scope:

Procurement and receiving records were reviewed. Items
were included in the traceability sample to ensure that,
when appropriate, the purchase order specified the required
engineering specification and quality, the vendor was on
the evaluated vendor list and had been audited as required.
In addition, review for satisfactory receiving inspection
had been conducted, all necessary technical data and
certifications was conducted. Review to determine if
maintenance required to be performed in si. cage was identi-
fled and that this maintenance was subsequently performed
was included. Additionally, storage and receiving areas
were inspected for the appropriate level of storage,
controlled access, cleanliness and housekeeping practices,
fire protection, and rodent control. The following storage
areas were inspected:

- WPPSS Warehouse 1
- WPPSS Warehouse 2
- WPPSS Warehouse 3

[ - BPC Warehouse 6
i - BPC Warehouse 7
| - BPC Warehouse 9
'

- BPC Warehouse 10
- BPC Warehouse 13
- JCI Warehouse
- JCI Outside ASME Laydown Adjacent to Warehouse
- JCI ASME Laydown 471 Level, Reactor Building
- JCI ASME Laydown 501 Level, Reactor Building,

i - JCI ASME Laydown 522 Level, Turbine Building
- JCI ASME Laydown 522 Level, Reactor Building'

- BPC Small Bore Pipe Laydown Area
- BPC Large Bore Pipe Laydown Area

|
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b. Inspection Fi_n_4ings:

Due to the advanced state of completeness of the facility,
there were few itams in storage in any of the storage
facilities inspected. Also, there were_no level A storage
facilities under the control of the construction organiza-
tion on site. The storage practices followed in the.
warehouse and laydown areas resulted in clean, orderly,
well managed facilities. However, the following specific
storage problems were noted:

(1) Four of the five Johnson Controls Inc. (JCI) ASME
Laydown Areas inspected had non-ASME material, scrap,
and trash mixed in with the ASME material. In one
instance, the JCI ASME Laydown area (522 level,
Reactor Building) was adjacent to a Bechtel excess
(scrap) storage area. Some of this excess material
had been placed in the controlled ASME laydown area.
Only three of the five JCI ASME laydown areas were
labelled as such and only one (the permanent area
adjacent to the JCI warehouse) appeared to be ade-
quately controlled.

(2) In Bechtel warehouses #7 and #9, instances were noted
where ASTM A 194 Gr 2H nuts were in a bin marked as
ASTM A 194 Gr 7. Unmarked nuts (probably ASTM A 563)
were mixed with ASTM A 194 Gr 2H nuts in a bin marked
ASTM A 194 Gr 2H, and ASTM A 194 Gr 2H and Gr 4 nuts
were mixed together in a bin that should have con-
tained only ASTM A 194 Gr 2H nuts.

c. Conclusions:

The procurement, receiving, and storage records, controls,
procedures, and facilities are consistent with regulatory
requirements with isolated, albiet significant,
exceptions. Specifically:

(1) Four out of five JCI ASME Laydown Areas were
inadequately controlled.

(2) Control of fastener storage in two BPC warehouses
was inadequate.

3. Maintenance

a. Inspection Scope:

The advanced state of completion of the plant has resulted
in most required maintenance functions being turned over to
the startup organization. This necessitated the NRC CAT
reviewing the preventive maintenance program in two steps.
The first step was an historical review of the maintenance
program as performed by the construction organization, to
determine if the required maintenance had been performed on
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systems and equipment both prior to and after installation.
This was accomplished by selecting a sample of 18 compo-
nents and reviewing the machinery history records to
determine if the proper maintenance was performed within
the required periodicity.

The second step was to review the current maintenance
program under the control of the startup organization to
determine that storage and preoperational maintenance
actions, when appropriate, are continuing to be accom-
plished, and that operational maintenance actions are being
properly phased in. This second step was accomplished by
reviewing the maintenance program for the same 18 compo-
nents reviewed for the first step, plus an additional 18
components.

The components selected as the sample to evaluate the
effectiveness of the maintenance program are as follows:

(1) Items included under the historical review:

Valves Valves Pumps Instruments

RFW-V65B MS-V16 RHR-P2A LPCS-FIS-4
RRC-V238 MS-V19 RHR-P2B HPCS-PIS-13
HPCS-V23 MS-V22C RHR-P2C
RCIC-V63 LPCS-V6 LPCS-P1
RHR-V3A RHR-V27B HPCS-P1
RHR-V9

(2) Additional items included in the review of the current
preventive maintenance system:

Mechanical Components Electrical Components

SW-P1A RHR-M0-16A
CAC-HR-1A RWCU-M0-1
CAC-HR-1B SW-M-1A
SLC-TK-1 RRC-M-1A
RCIC-TK-1 SGT-M-4A2
RCIC-HX-1 HPCS-M-1
MT-CRA-9A DG-GEN-1C
DG-ENG-1C 250-VDC-BATT
MT-CRA-1 125-VDC-BATT

b. Inspection Findings:

The results of the first step (historical review) show
that, in general, storage and post installation maintenance
had been performed within the required periodicity,
although exceptions were noted. Specifically, maintenance
records for a period of one year or more could not be
located for RHR-V9, RHR-V-3A, and HPCS-V23.
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In 1979, the preventive maintenance program was shifted to
a computerized system under the cc.. trol of the startup
organization. The system is intended to assist in schedul-
ing and recording completion of preventive maintenance
actions. The system is easily auditable and readily
provided the status of any scheduled maintenance after
1979. No deficiencies were noted with the preventive
maintenance requirements or actions accomplished for the
sample of 36 components reviewed. The system appears to be
effective and should provide a powerful tool for assuring
that preventive maintenance is accomplished and documented
in a timely fashion. However, it has not yet been fully
implemented as surveillance procedures have not been
included and verification that all components which require
preventive maintenance 'are properly entered in the system
has not been completed.

c. Conclusions:

The preventive maintenance records for actions completed
prior to 1979 are sketchy, but tend to show that the
required maintenance was being accomplished within the
specified periodicity. The computerized preventive main-
tenance system currently in place is consistent with
regulatory requirements but requires further updating to
include the maintenance and surveillance requirements not
yet entered into the system.

VI-7
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ABBREVIATIONS USED IN TABLES VI-1 THRU VI-5

ASME - American Society of Mechanical Engineers

ASTM - knerican Society for Testing and Materials

Control Rod Drive SystemCRD -

HPCS - High Pressure Core Spray System

LPCS - Low Pressure Core Spray System

MS - Main Steam System

MSLS - Main Steam Leakage Control System

RCIC - Reactor Core Isolation Cooling System

Reactor Feedwater SystemRFW -

RHR - Residual Heat Renoval System

RRC - Reactor Recirculation System

Standby Liquid Control SystemSLC -

VI-8



TABLE VI-1

STEEL TRACEABILITY

SYSTEM COMP 0NENT SIZE HEAT N0. CONTRACT SPECIFICATION

LPCS Hanger 3"x3"x3/8" 331N632 20960Q A36
2564 3"x3"x3/8" 9-204 WS A36

,

LPCS Hanger 8"x8"x3/8" 7P2678 13895 A500
902N

LPCS Hanger-46 3"x3"x3/8" MIC-T36 NPS A500
3"x3"x3/8" 330B039 5151Q A36

-LPCS Hanger-3 1"x3" Bar 24164 17702 SA36'

6"x6" Tube 2R9667 15246Q A500

RCIC Hanger 3"x3"x3/8" 424779 H7461 A36
2560-1 4"x4" Tube 330A314 5151Q A36

RCIC Hanger 3"x3"x3/8" 330A326 8710Q A36
2558-12 5/8" Plate 49451391 H5025 SA36

Structural I-Beam 6"x6" CN3380' 17595Q A36
Steal Plate 1" E3042 10491Q A36

; LPCS Hanger-28 4"x4" Tube 173N959 21108Q SA36
4"x4" Tube B27241 8721Q A36'

1" Plate 152319 10567Q A36

Cable Tray Side Rail - D0A6 - A36
Side Rail - C7 - A36

A36Splice Plate - C9 -

Support Steel - FL-03681 - A36/A123
A36/A123FL-04379Support Steel --

RCIC Hanger 3"x3"x3/16" 56006 16247Q A500
952N 4"x4"x1/4" 253981 15712Q A500

HPCS Hanger-16 4"x4"x3/8" 06029 10592Q A500

HPCS Hanger-33 3/4"x2" Bar 1653 12719Q A36

ASME Plate 1/2"x7"x20' 330N445 17796 SA36

Laydown Plate 3/4"x12"x8' 900444 10189 SA36

Arca Channel 4"x5"x200" 75062 14219-1 SA36

Plate 1/2"x96"x360" 91E246 11967 SA36

Plate 1" F46618 50169 SA36

,
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TABLE VI-2

COMPONENT TRACEABILITY

Identification Purchase4

System Component Number Order Specification

RRC 24" Valve RRC-V23A GE III-1

,

RRC 24" Spool Piece 23 ITT Grinnel III-1
,

RRC 1" Valve RRC-V65A Borg-Warner III-1

RRC 1" Spool Piece M0389 5010Q III-1

RRC 1" Valve RRC-V66A Borg-Warner III-1
,

RRC 4" Valve RWCU-V100 Velan III-1

RRC 4" Pipe RRC-566-1 AP&E III-1

RRC Whip Restraint RCRA-3A GE Quality
Class 1

RRC Whip Restraint RCRA-4A GE Quality
Class 1

MS 4" Pipe L00273 11494Q SA-106

MS 4" Valve 2N-721 Anchor Darling III-2
.,

MSLC 11" Pipe JD0514 4969Q SA-106

MSLC 11" Valve Ser. 57426 Borg-Warner III-2

MSLC 11" Pipe MP2903 20951Q SA-106

MSLC 11" Valve Ser. 57424 Borg-Warner III-2

MS 3/4" Spool Piece HA0001 4345Q SA-106

MS 3/4" Valve 28768 Borg-Warner III-1

MS 3" Valve MS-V19 Velan III-1

^

MS 3" Spool Piece MS 582-3 - III-1

MS 3" Valve MS-V16 Velan III-1

RFW 24" Valve RFW-V65B Velan III-1

MS 26" Valve MS-V22C GE III-1

RRC 24" Valve RRC-V23B GE III-1
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TABLE VI-2

COMP 0NENT TRACEABILITY

Identification Purchase
System Component Number Order Specification

HPCS 1" Valve HPCS-V65 Borg-Warner III-2

LPCS 12" Valve LPCS-V6 GE III-1

LPCS 1" Valve LPCS-V66 Borg-Warner III-2

HPCS 12" Valve HPCS-V23 GE III-2

LPCS li" Valve LPCS-V34 Borg-Warner III-2

RCIC 10" Valve RCIC-V63 E51F063 III-1

RHR 18" Valve RHR-V3A Velan III-2

RHR 20" Valve RHR-V9 Velan III-1

CRD 1" Valve CRD-101 Dragon III-2

CRD 3/4" Valve CRD-102 Dragon III-2

RHR 6" Valve RHR-V27B Velan III-2

SLC li" Valve SLC-V4B Conax III-1

HPCS~ Pump P1 Ingersol-Rand III-2

RHR Pump P2A Ingersol-Rand III-2

LPCS Pump P1 Ingersol-Rand III-2

i Cable #12 Wire G2-12-SR 2508 -

|
Cable 12 Conductor _ #12 H1-12-028 1112 -

'

Cable 12 Conductor #12 H1-12-013 1226 -

!

,
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TABLE VI-3

FIELD WELD TRACEABILITY

Weld Weld Filler Material. ASME
System Number Description Tjggt HT. Number Spec

RRC A4 Spool (#23) to ER-308 498435 III-1

Valve (RRC-V23A) 498835,

RRC FW-3 Spool to Valve ER-308L 465723 III-1

(RRC-V65A) 465512

RRC FW-2 Pipe to Valve ER-316 C3549 III-1

(RWCU-V100) ER-316 D3549
Consum. 3032T-316
Insert

MS 4R1 Pipe to Valve E70S2 87401 III-2

(Ser2N-721) E70S2 065210

MSLC FW-4C Pipe to Valve E70S2 97403 SFA 5.18
(Ser57426)

MSLC FW-3 Pipe to Valve E70S2 97403 SFA 5.18
(Ser57424)

MS FW-15 Spool to Valve E70S2 97403 SFA 5.18
(MS-V44)

MS FW-9 Spool to Valve E7018 402T7741 III-1

(MS-V19) E7018 402T6531
E70S2 6625094
Consum. 3702B131
Insert

|
,

i

:

i
i

!
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TABLE VI-4

WELD R00 TRACEABILITY

Rod Size Heat ASME Purchase
Type - (Dia.) Number Spec Order

E-7052 3/32" 4320281 III-1 S-5216

E-7018 3/32" 411P3541 III-1 S-5216

E-7018W1Z18 1/8" 48348 III-1 S-8606

E-9018-B3 1/8" 8F23B III-1 12816Q

E-8018-B2 3/32" 22003 III-1 S-6590

E-8018-B2 1/8" 22331 III-1 S-6588

ER-NI-CR-3 3/32" NX93C5 SFA 5.14 S-3759

ER-NI-CR-3 1/8" NX2880 SFA 5.14 S-3759

|
E-7018 3/32" 422S1961 III-1 S-68692

ER-308L 3/32" 465723 III-1 S-2332

E-308L 1/8" 7G19B SFA 5.4 5231Q

E-309-16 3/32" 39341 III-1 53679

E-7018 1/8" 421N2321 SFA 5.1 51453

E-7018 3/32" 11174 SFA 5.1 52155
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TABLE VI-5

FASTENER TRACEABILITY

Component Specified In-Situ

HPCS-P1 Nuts ASTM-194 Gr 7 Nuts ASTM-194 Gr 2H and 7
Pump Bolts ASTM 193 B7 Bolts ASTM 193 GR B7
Coupling

LPCS-P1 Nuts ASTM-194 Gr 7 Nuts ASTM 194 Gr 2H and 7
Pump Bolts ASTM 193 B7 Bolts ASTM 193 G'r B7
Coupling

RHR-P2A Nuts-ASTM 194 Gr 7 Nuts ASTM 194 Gr 2H and 7
Pump Bolts ASTM 193 B7 Bolts ASTM 193 87
Coupling

RHR-P2B Nuts ASTM 194 Gr 7 Nuts ASTM 194 Gr 2H and 7
Pump Bolts ASTM 193 B7 Bolts ASTM 193 B7,

Coupling
'

RHR P2C Nuts ASTM 194 Gr 7 Nuts ASTM 194 Gr 2H and 7
Pump Bolts ASTM 193 B7 Bolts ASTM 193 B7
Coupling

1A SLC Nuts ASTM 194 Gr 2H Nuts ASTM 194 Gr 2H and 2
Pump Discharge Studs ASTM 193 B7 Studs ASTM 193 B7
Flange

1B SLC Nuts ASTM 194 Gr 2H Nuts ASTM 194 Gr 2H,.

Pump Discharge Studs ASTM 193 87 Studs ASTM 193 B7t

Flange

SLC-RV-29A Nuts ASTM 194 Gr 2H Nuts ASTM 194 Gr 2H and 7
Studs ASTM 193 B7 Studs ASTM 193 B7

SLC-RV-29B Nuts ASTM 194 Gr 2H Nuts ASTM Gr 2H and Unknown

| Studs ASTM 193 B7 Studs ASTM 193 B7

RCIC Pump Nuts ASTM 194 Gr 2H Nuts ASTM 194 Gr 2HB and 7
Discharge Studs ASTM 193 B7 Studs ASTM 193 B7
Flange

RCIC-V101 Nuts ASTM 194 Gr 2H Nuts ASTM 194 Gr 2H and 7
i' Bonnet

: RCIC Pump Nuts ASTM 194 Gr 2H Nuts ASTM 194 2HB and 7
Suction Studs ASTM B7 Studs ASTM 193 B7 and Unknown

,.

Flange

I

|
I
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TABLE VI-5

FASTENER TRACEABILITY

Component Specified In-Situ

1A Standby Bolts ASTM 193 B7 Bolts ASTM 193 B7
Service Water
Pump Coupling

1A Standby Nuts ASTM 194 2H Nuts ASTM 194 2H and 2HB
Service Water
Pump Discharge
Check Valve
Bonnet

1A Standby Nuts ASTM .194 Gr 2H Nuts ASTM 194 Gr 2H and 7
Service Water
Pump Discharge
Flange

125 VDC Bolts -SAE Gr 5 Bolts -SAE Gr 5
Battery -SAE Gr 2 -SAE Gr 2 and Unknown
Rack B1-1

125 VDC Bolts -SAE Gr 5 Bolts -SAE Gr 5
Battery -SAE Gr 2 -SAE Gr 2 and Unknown
Rack B1-2

RRC-PIB Nuts ASTM Gr 2H Nuts - Unknown
Pump Studs ASTM 193 GR 8 Studs ASTM 193 Gr 8
Seal Staging
(Upstream)'

t Penetration 41e

RRC-PIB Nuts ASTM 194 Gr 2H Nuts ASTM 194 Gr 2H
| Pump Seal

Staging
(at Pump)
Penetration 41e

RRC-PIB Nuts ASTM 194' Gr 2H Nuts ASTM 194 Gr 2H
Pump Gland Studs ASTM 193 Gr 8 Studs ASTM 193 Gr 8

,

Seal at Pump|

Penetration 41f

|
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VII. QUALITY CONTROL INSPECTOR EFFECTIVENESS

A. Objective

The objective of this portion of the inspection was to determine
if quality control inspectors function freely in performing their
tasks, without intimidation by craft personnel or supervision; and
if inspection personnel are qualified, trained and have the
organizational freedom to perform their tasks.

B. Discussion

1. Program Requirements

The Quality Control Program was defined and implemented by
the Washington Public Power Supply System (Supply System)
Quality Assurance Manual, and by more detailed Quality
Assurance procedures and instructions which are endorsed
by management directive. Management and supervisor responsi-
bilities have been described in these procedures.

The Operational QA Program Description Manual contains
implementing statements for 10 CFR 50, Appendix B and provide
commitment statements to regulatory guides, including NRC
Regulatory Guide 1.58 (ANSI N45.2.6), which define Quality
Program requirements.

Quality Assurance procedures were developed by the Supply
System and by on site contractor organizations to implement
these commitments. For example: Bechtel Power Corporation
(BPC), Johnson Controls Inc., and Fischbach/ Lord Electronic
Co. Inc., developed implementing procedures for the training
and certification of inspection personnel.

2. Program Implementation

Implementation of this portion of the program was deter-
mined from; discussions with Quality Control personnel and
their supervisors; reviews of inspector training and certifi-
cation procedures; reviews of the inspectors training record

|
files; and review of the recording of inspection results.,

a. Inspector Support

Discussions were held with 43 inspectors randomly
selected from active contract organizations perform-
ing work on the construction site. Inspectors were
selected, and interviewed from Bechtel Power Corpora-
tion, Fischbach/ Lord Electronic Company, Johnson
Controls Inc. , Peter Kiewit Son's Co. , Oliver B. Cannon
and Son Incorporated, and Pacific Testing Laboratories.
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The discussions included the inspectors: area of
assignment, experience and. education; the inspectors

' perception of how thorough the training program was to
prepare inspectors to perform inspections and to
acquire the general knowledge of the codes and standards
that were used'and the quality assurance elements that
were to be employed in order to fully discharge their
duties; the. inspectors knowledge of any form of intimi-
dation by craft or supervisor personnel; and the inspec-
tors knowledge of any construction issues that were
perceived as not being properly resolved.

'

During discussions with inspectors there was no instan-
ces of intimidations or threats revealed.-.There
appeared to be full support by supervision. Any ques-
tions or issues raised by inspectors were incorporated
into the inspections performed by other CAT team members.

b. Inspector Qualification / Certification

Records were reviewed to determine whether the training
and certification filesLfor the inspectors interviewed

s

contained the correct documentation to meet-the Supply
System commitments to the standards.

.

It was found that inspectors were trained and certi-
fied prior to performing inspections. The training
consisted of classroom sessions, field work and indepen-
dent review of standards and procedures relative to an
inspection area. Appropriate forms and other
documents were on file in accordance.with the Supply
Systems commitments to ANSI N45.2.6 requirements. These
documents attested to the inspectors experience, educa-
tion and training. An inspector with subcontractor
0.B. Cannon and Sons. Inc., and an inspector with
Fischbach/ Lord Electronic Company had been certified
after having been~on-site for approximately one month
with no previous inspection experience. These were
found by the NRC CAT inspector to be isolated cases.

|. Comments concerning inspector qualifications in the
area of nondestructive examination (Section IV) and
specific comments concerning electrical (Section II)

,' and mechanical (Section III) inspection procedures
are presented in the applicable sections of this report.

c. Conclusion

There were no reports of intimidation or lack of support
by craft personnel or inspection supervision. The
process of training and certifications appeared to be in
order except that in two isolated cases, personnel were
certified with what appeared to be very little inspec-
tion experience.
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-VIII. QUALITY ASSURANCE

A. Objective

The objective of this review was to determine the adequacy of
selected portions of the licensee's Quality Assurance (QA) Pro-
gram. The program was reviewed to determine: if it was appro-
priately established in instructions and manuals; if the construc-
tion quality assurance effort was monitored through audits and
other management actions; if on site contractors work was reviewed
and monitored; if the measuring and test equipment was properly
controlled; and if the quality control program implemented during
the test and startup phase of system completion was adequate.

B. Discussion

1. Program Requirements

The QA program was defined by a management endorsed hierarchy
of general directives and implemented by procedures at the
corporate and site levels to control construction activities.
These procedures were implemented to satisfy the Final Safety
Analysis Report (FSAR) commitments.

2. Program Implementation

Implementation of this portion of the program was deter-
mined based on reviewing: the organizational structure;
the construction audit program; the test and startup quality
control system; the control of measuring and test equipment;
and input from other NRC CAT inspectors.

a. Organization

Quality assurance functions, oxcept for the area of
test and startup (see paragraph 2d), were performed
by organizations having sufficient authority and free-
dom. Audits and surveillance were performed by Supply
System organizations that were independent of construc-
tion or other influences. The authority and duties of
the positions involved were described in the FSAR and
Supply System manuals. The audit organization was
located off site at the Supply System's general offices.
The QA organization was found to be in accordance with
NRC requirements and the description contained in the
FSAR.

On site subcontractor organizations had established
Quality Assurance organizations responsible for audits
and inspections.
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A monthly summary of important data relative to quality
assurance was developed by subcontractors and the onsite
project Quality Assurance Manager for the Supply System
to infonn Supply System management of trends or occur-
rences that required management attention,

b. Audits

The audit program was reviewed. The Supply System
audit program, the Bechtel Power Corporation (BPC)
audit activity onsite, and the Supply System surveil-
lance program was included in the review.

(1) Supply System Audit Program

The audit program and qualification of audit
personnel were described by Corporate Quality
Assurance Instructions that implemented require-
ments contained in the " Design and Construction
Quality Assurance Requirements Manual" and the
" Functional Manual for Nuclear Operation". Eight
audits performed between 1980 and the Present were
selected and reviewed with emphasis on the follow-
ing major areas: auditor qualifications and
certifications; audit planning and scheduling;
audit instructions and check sheets; audit reports;
audit results and followup; and the overall effec-
tiveness of the audit program.

(a) Auditor Qualifications and Certifications

The qualification and certification.

program for auditors and lead auditors
was established in Procedure QAl-18-2
" Qualification of QA Program Audit
Personnel".

The certification records for 6 lead.

auditors were reviewed. The lead
auditors met the Supply System and ANSI
N45.2.23 requirements.

(b) Audit Planning and Scheduling

Document reviews and interviews revealed.

that audit plans were developed and a
system of check sheets were used as
guides to the auditors to ensure that
specific points were reviewed. Open
audit findings were also reviewed during
the audit.
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Audit suedules were developed and issued.

on a yearly basis with frequent updating
as required by ANS N45.2.12.

(c) Audit Reports |

|
Audit reports provided a description of the '

audit scope; identification of auditors;
persons contacted; a summary of results and
a description of any deficiencies or findings.
Audit findings were clearly written and the
response to these audit findings were
evaluated for adequacy.

! (d) Audit Effectiveness

The Supply System audit organization was
responsible to audit activities affecting
the 5 reactors under construction except
that procurement quality assurance audits
were performed by a separate organization
within the Licensing and Assurance group.
Interview revealed that: The Suoply System
audited the construction management of Bechtel
Power Corporation (BPC); BPC then audited the
other contractors onsite (see paragraph (2)
below for comments concerning BPC audits); The
Supply System's Manager of Project Quality
Assurance also performed surveillance of the
site activities (see paragraph (3) below).

A review of the audits performed in 1981
and 1982 revealed that:

4

In 1981 only 1 audit was conducted on.

site.

In 1982 7 audits were conducted onsite, 5.

of startup and engineering activities and
2 of BPC and construction activities.

The audits of construction activity met the
, requirements of ANS N45.2.12 and verified

BPCs overview responsibilities as the con-
struction manager. The number of audits
performed, however, met only the minimum
standard requirements.

(2) BPC Audit Program

VIII-3

-.. .- , . - - _ . . _ - - - . - _ - .



The audit program of BPC was reviewed to deter-
mine the scope and depth of the audits and if
the work performed by subcontractors was being
monitored. Interview and document review revealed
that audits were performed of the subcontractors
performing work onsite and that these audits
appeared to be substantive. Audits were planned
and scheduled and the construction activity of each
of the 5 contractors reviewed had been audited in
1981 and 1982.

(3) Supply System Surveillance

Surveillances were performed by the project quality
assurance group to " verify that quality affecting
activities were in compliance with the QA program
requirements." The definition and scope of the
surveillance was defined in Quality Assurance
Program Procedure QAR-10 " Inspection". Interview
and document review revealed that surveillances
were performed of various construction activities
that included BPC and contractors. During 1982 a
surveillance of each contractor was performed at
least once, and more than 40 surveillances were
performed of BPC.

The surveillance program appeared to be functioning
as required by Supply System committments.

c. Measuring and Test Equipment Control

The system of control of measuring and test equipment
was reviewed. The review included a sample of Supply
System and BPC activities regarding equipment cali-
bration, issue, recall, and the means in place to
evaluate the acceptability of items inspected with
equipment that was later found to be out of tolerance.

(1) Equipment Calibration

Certified equipment was used during the calibra-
tion process. The on-site calibration gear was
traceable to national standards. Any equipment
waiting for calibration checks in the calibra-
tion facility was properly tagged and stored.

(2) Equipment Issue and Recall

Tool issue stations were established near the
work areas. Tours of these stations and inter-
views revealed that:
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' Out of calibration equipment was properly
segregated from other equipment ready for
issue and marked to indicate the calibra-
tion status.

* Records were kept of tool issue so that
craftsman or inspectors could be notified
when equipment neared the calibration due
date.

Procedures were in place and records were
reviewed that verified when any measuring
or test equipment was found to be out of
tolerance during calibration, the work or
inspections performed with the equipment
was evaluated to determine that any inspec-
tions or tests were valid.

The control of measuring and test ecutpment
appeared satisfactory.<

d. Test and Start-Up Work Activity QC

The program for the control and inspection of work
performed on equipment or systems during the test and
start-up phase of reactor construction was reviewed.
The Program was established by Test and Startup Instruc-
tions (TSI) that included TSI 1.1 " Quality Control" and
TSI 3.1 " Qualification of Inspection and Test Person-
nel", Electrical Guide, and other generic and specific
test guides. Reviews were made of the records document-
ing that qualifications of personnel assigned to perform
the inspections met the Supply System commitments, and
the inspection practices were similar to that associated
with construction phase activities. Reviews were also'

made of the control of Inspection Reports transferred at
the time of system completion to the Supply System Test
and Startup organization.

,

| Statements concerning the independence of QC inspec-
tors, the control of deficiencies, and the qualifica-1

tion requirements for personnel performing inspections
during test and startup are contained in ANSI N18.7.
These include:

Paragraph 3.4.2 ... personnel who are performing
inspection, examination and testing activities
during the operations phase of the plant includ-
ing preoperational and startup testing, shall be
qualified to ANSI N45.2.6 except QA experience
cited for L-1, L-11, L-111, should be interpreted
to mean actual experience in carrying out the
types of inspection, examination, or testing
activity performed.

,
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Paragraph 5.2.7 - Modifications which may affect
functioning of safety-related... systems or compo-
nents shall be performed in a manner to ensure
quality at least equivalent to that specified in
original design basis and requirements, materials
specifications and inspector requirements....

Paragraph 5.~2.17 - For modifications and non-routine

manner similar (pections shall be conducted in a
maintenance, ins

frequency type, and personnel
performing such inspections) to that associated
with construction phase at.tivities.

Paragraph 5.2.11 - The program shall provide for
measures to ensure that conditions adverse to plant
safety, such as... deficiencies are corrected...

(1) Interview revealed that the personnel assigned, by
system, in the test and start-up organization were
certified to meet the Supply System commitments to
ANSI N45.2.6. The certification records and
supporting documents of 11 Test and Startup
personnel were reviewed. Although the individuals
had several years of reactor operations or startup
experience, only 3 had previous inspection expe-
rience.

(2) Work performed during the test and start-up phase
of construction was routinely inspected by the
particular test and start-up engineer assigned
responsibility to complete the system. During the
review of the hardware associated with this work by
other members of the NRC CAT team, deficiencies
were found in the battery racks and instrument rack
hardware. (See Section II of this report), and the
torqued condition of bolts, nuts, and studs (See
Section III of this report).

(3) Inspection Reports (IR) written by Fischbach/ Lord
Electronic Co. were transferred to the Supply
System test and startup. These irs were not
controlled to ensure that corrective action was
adequately taken (See Section II.B.11 of this
report).

There were weaknesses in the quality control system
in use during test and startup. These weaknesses
included: Inspections that were performed by
individuals with colateral schedular responsi-
bility; Inpections were performed by individuals
with no inspection experience; Deficiencies were
found in work that was performed during the test
and startup phase; and Inspection reports generated
by a subcontractor were not controlled to ensure
that corrective action was taken and the records
retained.
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ATTACHMENT A

A. Persons Contacted

The following list identifies the individuals named as contacts by the
applicant for this inspection:

1. Steering Group:

H. Crisp
B. Holmberg
R. Johnson
G. Afflerbach
A. Cygelman
J. Newgen
D. Johnson

2. QA & QC Inspection Effectiveness:

R. Johnson
T. Fallon
D. Gregory
T. Roselle
R. Grant
J. Hunt
D. Walker
K. Acker
H. Tuthill
J. Garvin
J. Gatewood
R. Glasscock
T. Houchins
M. Monopoli

3. Electrical, Instrumentation and Controls:

C. Summers J. Buris E. Burnett
R. Chinn G. Blaylock J. Civoy
C. Peckman C. Headrick J. Weers
L. Reader J. Steele
S. Satpute J. Bullwinkel
A. Friberg

4. Material Traceability, Maintenance, & Storage

E. Greybeck
J. Landon
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ATTACHMENT A

5. Welding & NDE

L. Payne F. Breismeister
G. Finnan G. Stoll
L. Reader A. Smith
F. Turner M. Dutra
N. Carter B. Norton
T. Bostrom

6. Civil, Mechanical & Structural

K. Cordray
T. Fallon
R. Walters
N. Powell
I. Evans
D. Bily
J. McKinney
K. Bledsoe
K. Acker
G. Hansen
F. Harvey
D. Culver
R. Sanan

7. As-Builting: T. Vinzant
L. Cantin

8. Startup: G. Blackburn

9. BPC Records: E. Steiner

10. WPPSS Records: W. Willier

11. WPPSS Reverification: R. Knawa

12. BPC Reverification: M. Leach

13. Electrical Separation: S. Satpute

14. Preventive Maintenance: J. Landon

15. Design Change & Corrective Action: T. Arch
J. Tritz

In the course of this inspection, numerous craftsmen, inspectors,
engineers, and supervisory personnel who are not specifically listed were
also interviewed.

I
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ATTACHMENT A

B. Documentt Reviewed

The documents listed below were reviewed by the inspection team members
to the extent necessary to satisfy the inspection of objectives stated in
Section I of this report. References to specific procedures are
contained within the body of the report.

1. Final Safety Analysis Report

2. Quality Assurance Manuals (WPPSS and Contractors)

3. Quality Assurance Procedures

4. Quality Control Procedures

5. General Electrical Specification

6. General Concrete Specifications

7. General Mechanical Installation Specifications

8. General Piping Installation Specifications

9. Maintenance Procedures

10. Procurement, Receiving, and Storage Procedures

11. Material Traceability Procedures

12. QA Audit Reports

13. Trend Analysis Reports

14. Procedures for Initiating & Processing Field Changes

15. Procedures for Initiating & Processing Nonconformances

16. Construction Test Procedures

17. Nonconformance Reports

18. Request for Information Reports

19. Project Engineering Directives

20. As-Built Packages

21. Quality Verification Program

22. System Lineup Test Procedures
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23. Specific Work Plan Procedures

24. NDE Procedures

25. Personnel Qualification Records
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