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A. VIOLATIONS:

None were identified during this inspection.

B. NONCONFORMANCE:

1. Contrary to GE Engineering Operating Procedure (EOP) 65-2.20,
"Dedication of Commercial Grade Items," the safety functions
and critical characteristics of several items being dedicated
by GENE were not documented in a Design Record File (DRF) or
other corporate documents. The inspectors noted that there was
a varying degree of documentation of these attributes for the
dedication packages reviewed, depending upon the re~onsible
engineer (RE) who was the initiator. C 86 - ot -c l)

2. Contrary to the requirements of GENE guality Assurance Topical
Report, NED0-11209-04A, Section 3 "Design Control," and the
requirements of GE EOP 65-2.20, "Dedication of Comercial Grade
Items," Section 4. 1, GENE failed to adequately dedicate and docu-
ment the dedication of certain commercial grade items as described
below which resulted in sale of items for safety-related applica-
tions which were of potentially indeterminate quality: Qiaq -ol-oz)
a. GENE dedication of molded case circuit breakers (MCCBs) was

deficient with respect to the above as follows:

(1) Safety functions of HCCBs were generally not explicitly
defined.

(2) Critical characteristics to be verified by the required
dedication tests were not consistent with all catalog
performance characteristics of the types of HCCBs to
which the tests applied, and certain MCCB critical
characteristics that are not testable, or unable to be
tested nondestructively, were not addressed.

(3) Testing that was documented was in some cases incomplete.
C 8<-~(-~z - ~b

b. Welding and HDT requirements attd other critical characteristics
for replacement parts for the Limerick-2 RCIC Terry Turbine
Governor Valve procured commercial grade from Dresser-Rand
(D-R), were not identified, no material certifications were
received from D-R, and at the time of purchase, D-R was an
unapproved vendor. 8-a f -a2.- g)
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C. UNRESOLVED ITEMS:

None were identified during this inspection.

D. STATUS OF PREVIOUS INSPECTION FINDINGS:

1. Closed) Unresolved Item 87-02-01

Back round

NRC inspection 99900403/87-02 was conducted by the Vendor
Inspection Branch (VIB) on July 20 through 31, 1987 to
determine whether the components, procured as commercial
grade items (CGI's) for various panels in the power generation
control complex (PGCC) in the control room at Nine Mile Point-2
(NMP2), were properly upgraded to class 1E for use in these
safety-related assemblies as described in the GENE
"White Paper" (WP) submitted to the NRC on July 2, 1987.

Insufficient documentation for the components reviewed
during the July 1987 inspection was available for the
inspectors to reach a conclusion regarding the adequacy
of the implementation of the GENE quality assurance (gA)
program in the area of comaercial grade dedication as
outlined in the WP. As a result, the inspection report
identified 10 NMP2 electrical components that did not
appear to be adequately upgraded from non Class 1E to
Class 1E (safety-related), on the basis of the documentation
that GENE provided to the inspectors for review.

Subsequent to the inspection, GENE provided new information
to the Instrumentation and Control Systems Branch (ICSB) of
the NRC's Office of Nuclear Reactor Regulation on GENE's
history associated with the classification of electrical
equipment and circuits at various boiling water reactor (BWR)
plants, including NMP2. The new information addressed GENE's
handling of electrical equipment categorized as "associated."
GENE defined "associated" components and circuits as those that
perform nonsafety functions, but are connected to Class 1E
circuits.

During the first half of 1988, several meetings and conference
calls were held between GENE and the NRC to discuss the
associated circuits issue as well as other issues.
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GENE stated that the associated circuits that were not
separated from Class lE circuit by Class lE isolation
devices would be „analyzed and tested to demonstrate
acceptability. This was documented in failure modes and

+effects analyses (FMEA) and submitted on April 8,-1988 and
January 31, 1989=to ICSB for their reviewg GENE also stated
that the majority of the electrical items reviewed during
the July 1987 VIB inspection fall into the associated
circuits category that did have Class lE isolation devices,
and therefore, did not need to be upgraded to safety-related.

GENE issued a clarified and expanded WP to the NRC and all
domestic BWR owners on March 25, 1988, which described the
differences between safety-related, associated, and non-
safety-related circuits.

With the new information provided by GENE, including the
clarification of the WP, the VIB performed a follow-up
inspection to determine if, in fact, the components reviewed
in July of 1987 were actually associated circuits, as
opposed to Class 1E or nonsafety-related, and to review the
PGCC panel testing done at various stages during fabrication
of the panels for NMP2 and other BWR plants.

Final testing of the panels as part of the assembled PGCC
as a whole was conducted, but this area was not reviewed
in detail except in certain instances described below.

b. Evaluation of GENE White Pa er Activities

The inspectors reviewed GENE's practices and policies with
respect to production and testing of control room panels for
BWRs (using NMP2, Perry and Susquehanna as examples) during
this inspection and determined that GENE WP, steps 5 through
8, were a reasonably accurate description of GENE's practices
in the area of installation, testing and qualification of BWR

(NMP2 in particular) safety-related control room components at
the subassembly, assembly, panel insert, and panel level. A
particular exception to GENE's generally acceptable test
practices, although ultimately resolved satisfactorily, was
noted by the inspectors and is discussed below.
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GENE MP, steps 5 through 8, were stated as follows:

5. The parts were installed in safety-related assemblies,
e.g., panels, using approved and controlled processes,
and were subject to various documented gA inspections
and tests.

6. Prior to release for operation, the safety-related assem-
blies were subjected to specified performamce tests.

7. In addition, engineering performed the required qualifica-
tion of the various safety-related assemblies, either by
test or combined test and analysis, and documented the
results. Such qualification was in accordance with all
applicable requirements between GE and the individual
purchasing uti lity.

8. Throughout the above process, the gA program generated
records, inspection reports for defective or noncon-
forming materials and corrective actions as required,
in accordance with the applicable gA procedures.
Records retention occurred consistent with the designa-
tion of the assembly at the point of identification as
safety-related (i.e., from step 5 above).

To resolve the issue of the validity of GENE MP, steps 5, 6
and 8, the inspectors reviewed documentation related to the
manufacture and testing of two safety-related control room
panels for NHP2 and the two corresponding panels for the
Susquehanna and Perry nuclear stations. These plants were
chosen to make a comparison among GENE's practices for NHP2,
a plant of similar vintage to NHP2 for which the panels were
built in San Jose, not at the Daytona facility (Susquehanna),
and a plant of a newer design (Perry). The component
selection process was conducted by reviewing various design
documents and drawings prepared by GENE as the nuclear steam
supply system (NSSS) vendor for these BVR plants. The basic
design documents reviewed were the plant master parts lists
(HPLs). The HPL for conrol room panels, under NSSS system
designator H13 reviewed for NHP2, for example, was the
latest revision of GENE drawing number 238X173AF, Revision
23, dated Harch 10, 1985.
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The panels chosen at NMP2 were the reactor cooling control
benchboard (RCCB), panel H13-P601, and the neutron monitoring
panel, panel H13-P608. These corresponded to panels H13-P601
and H13-P669 (one of three separate bays of the neutron
monitoring panel group) for Perry and to panels H12-P601 and
H12-P608 for Susquehanna.

In order to make a more meaningful comparison, the inspectors
reviewed, to the extent possible, testing of corresponding or
similar components within two corresponding systems for each
of the three sets of panels. The line for H13-P-601 on the
NMP2 MPL listed the assembly drawing number for this panel,
drawing number 793E701G001, Revision U, [advanced change
notice (ACN) 91A2027], dated November 25, 1980, which was
called the panel parts list (PPL) and which lists or refers
to other lists of all the parts in panel H13-P-601 for NMP2
from all systems served by the panel. Item 1 of page 1
(Revision U) of the PPL was the electrical device list
(EDL), drawing number PL284X351G001, Revision K, ACN 91A1776,
dated July 25, 1980, a list of parts serving specific systems
in the panel. The EDL is compiled from the various elemen-
tary device diagrams (EDDs) which are the actual electrical
schematics of the control and instrumentation circuitry of
the systems served by this panel. In the reactor core
cooling benchboards (P-601-panels) for the respective
plants, the inspectors reviewed testing of instrumentation
and control components for the residual heat removal (RHR)
systems. In the neutron monitoring panels (P-608s and
P-669), the inspectors reviewed testing of components in the
local power range monitor (LPRM) sections.

For the RHR and associated systems, two types of components
were selected, instrumentation and control, with two examples
of each such that each example represented components with
an "S" identity code, indicating Class lE or safety-related,
and an "N" code for nonsafety-related parts. Since it wasdifficult to determine at the panel level exactly which
parts had safety functions, the inspector's purpose was to
verify the GENE contention that both N and S parts got
equivalent quality testing at that level. The parts selected
from the NMP2 H13-P-601, for example were service water pump
pressure indicator 2SWP"PI4A, a GE type 180 meter, and
RHR pump control switch E12-S03A. The meter was item 2 on
sheet 2 (Revision J) of the EDL which listed its GENE
purchase part drawing (PPD) number as 164C5288PE00000.



l

C



ORGANIZATION: GE NUCLEAR ENERGY
SAN JOSE, CALIFORNIA

REPORT
NO.: 99900403 89-01

INSPECTION
RESULTS: PAGE 7 of 27

The switch was item 77 on sheet 31 (Revision J) listing PPD
213A7570P001, where P001 indicates the piece or part number
on that PPD. The corresponding N-code parts selected were
0-to-5-amp ammeter N-2CCSA51, another GE 180 meter, and
switch 1A1-2IHAB04. The inspectors located these devices
and their interconnections on their respective EDDs in order
to verify the test procedures.

For the neutron monitoring systems in the corresponding
three plants, two typ'es of components were selected for
comparison of testing treament just as described for the RHR
system components in the respective reactor cooling control
benchboards. The two types of components chosen were local
power range monitor (LPRH) circuit cards and ion chamber
power supply (ICPS) modules. For NtlP2's panel H13-P608 and
Susquehanna's panel H12-P608, the inspector reviewed testing
of LPRH cards, part number 136B2543AAG001 and ICPS 'module
part number 193B1392AA. For Perry 's panel H13-P669, the
testing of LPRN card, part number 204B6666G001, and ICPS
module, part number 204B6684G001 was reviewed. The assoc-
iated test procedures and instructions and test result
records indicated that testing for these panels was consis-
tent and appeared to be reasonably accurately described by
the GENE WP.

Testing requirements at the panel level for the components
of NNP2 control room panels were delineated as follows: GE
NEBO Quality Plan QP20.139, was invoked by Section "Y," "QA
Requirements," of GE NEBO Control and Instrumentation
Division purchase order (PO) number 282-KR090, GE NEBO's PO
to the GE facility in Daytona Beach, Florida for building
the NHP2 control room panels.

Section 2 of QP 20.139 in turn invoked purchase specification
number 21A2134. Section 2.1 of this specification refers to
testing, giving as its only applicable guideline for testing
process instruments "...[test) at or near 10 percent and 90
percent...." The inspectors found the reference to the test
of pressure indicator 2SWP*PI4A on sheet 9 of Table 4A of
Appendix A, Revision 0, of GE Daytona test procedure number
TP63A135320, which indicated that the meter was given a
functional check with satisfactory results at 0 percent, 50
percent and 100 percent of scale. Testing of the other
selected components was similarly verified.
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The only significant anomaly noted was that RHR pump control
switch S03A on NMP2's panel H13-P601 was never properly
tested at Daytona because a design change had replaced it
with a different type of switch, but the position indicating
escutcheon plate of the replacement was for a 'circuit
breaker control switch. This problem was noted during
subsequent testing at GE NEBO and the various design docu-
ments were changed appropriately, but the switch was still
never properly corrected or tested. Finally, the panel
was shipped to NMP2 and the testing discrepancy was approved
by Niagara Mohawk Power Company, construction permitee for
NMP2, and was noted on the accompanying certifying
documentation.

To resolve the issue of the validity of GENE WP, step 7, the
inspectors interviewed oualification engineering personnel
and reviewed documentation related to the seismic qualifica-
tion of the control room panels described above for the
NMP2, Perry, and Susquehanna plants. Two types of documents
comprised the qualification design record file (QDRF) for
these panels; the "Seismic Qualification Review Team (SQRT)file, which consists primarily of similarity analyses, and
the various seismic qualification test reports. The NRC had
previously reviewed and approved the qualification methodology
employed for these panels, therefore the inspector reviewed
the applicable DRFs and determined that the panels selected
for review were covered.

Review of Associated Circuits at NMP2

Components and their system identified as part of Unresolved
Item 87-02-02, are listed below with their Purchased Part
Drawing (PPD) numbers:

Com onent ~Sstem PPD5'anels
Item 1

Item 2
Item 3
Item 4
Item 5
Item 6
Item 7
Item 8
Item 9
Item 10

Switch
Diode
Heter
Relay
Switch
Meter
Control
Fuse
Fuse
Diode

HPCS
HSSS
RCIC
HPCS
HPCS
PR-NMS

ler RCIC
HPCS
HPCS
NSSS

249A1471
176A1572
159C4540
163C1170
249A1471
159C4540
163C1392
145C3039
DA317A6159
DA317A7898

H13-P852
H13-P609
H13-P 601
H13-P028
H13-P852
H13-P 603
H13-P 014
H22-P028
H22-P028
H13-P 609
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These results of the review were as follows:

Item 1, Switch —This is selector switch (S01) is used to
select bus connections for voltage monitoring of the HPCS
emergency diesel generator (EDG). This item is not safety-
related, but is connected by double fuses and a potential
transformer to a safety 1E bus. The GENE analysis appeared
consistent with Regulatory Guide (RG) 1.75 provisions for
associated circuit identification. Elementary device
diagram (EDD) 807E183TY shows the component in the circuit
and FLEA Section 2.9 provides the failure analysis.

Item 2, Diode—This is a blocking diode connected to the
trip unit for the end-of-cycle recirculation pump trip.
This item does not have a safety-related function and is
part of the GENE April 1988 FHEA submittal to the ICSB for
their review.

Item 3, Heter —This meter (R601) is used for RCIC pump
discharge pressure indication. This is one of four meters
used for RCIC operator indication and was upgraded to Class
1E by replacement with a safety-related meter. It is not
identified as having a safety function, but the meter is
connected by double fuses to a Class lE trip unit. GENE
analysis appeared consistent with RG 1.75 for associated
circuit identi fi ca tion.

Item 4, Relay-This is a ground fault relay the HPCS EDG,
which is disabled during a loss-of-coolant accident (LOCA)
condition. It is not identified as having a safety function,
but is connected by double fuses to a lE safety bus. GENE
analysis appeared consistent with RG 1.75 for associated
circuit identification. FDDR FGI-5627 Revision 0, describes
the double fuse additions.

Item 5, Switch--This switch (S12) enables the selection
of bus connections for voltage monitoring of the HPCS EDG.
This item is not identified as having a safety function,
but is connected by double fuses to a lE safety bus. GENE
analysis appeared consistent with RG 1.75 for associated
circuit identification. In addition, this switch (S12) has
been upgraded by replacement with safety-related 1E switch
per FDDR KG1-5627, Revision 0.
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I tern 6, Meter--Thi s i s a loca 1 heat flux indicator for the
power range of the neutron monitoring system (Panel H12-D608).
These items are not safety-related, but are currently
isolated by single fuses, resistor networks or semiconductor
devices. An analysis has been prepared by GENE and submitted
to the NRC for review for acceptability as adequate isolation
as part of the April 1988 FMEA submittal to the ICSB.
Similar meters are identified under PPD 164C5286 and seismic
qualifications is described in DRF H12-10.

Item 7, Controller--This RCIC system controller is identified
as a safety-related item on PPD 1636192 and is connected and
installed with a 1E safety-related controller, purchased
from Bailey Controls. No associated'nterconnection to this
item was evident. EDD 807E173TY, correctly shows the
circuit and gives the panel location of H13-P601.

Item 8, Fuse —This non lE item was upgraded to a Class 1E
component as part of the NMP2 upgrade program via GENE
dedication of PPD 14503039 on dedication drawings PPD DA
317A6159. FDDR 5627, Revision 0 and 1 and FDDR 5534,
Revision 0 handled the upgrade at NMP2. This safety-related
component was installed in accordance with the requirements
of RG 1.75.

Item 9, Fuse--This is the same fuse as discussed in item 8
above, but this is the dedicated version identified on
drawing PPD DA317A6159 as a Class 1E safety-related compo-
nent and is interconnected in accordance with the require-
ments of RG 1.75.

Item 10, Diode —This item is identified as a safety-related
Class 1E component [RPS diode for recirculation pump end-of-
cycle (EOC) tripj and interconnected in accordance with the
requirements of RG 1.75. Refer to PPD 176A1572 and EDD
807E155TY for circuit arrangements. The Class 1E diode
dedicated by GENE on PPD DA317A28798 replaced a non Class 1E
diode as part of the NMP2 upgrade program per (FDDR KG1-5627,
KG1-5768, KG1-5860).

Those items identified as part of the unresolved item are
considered closed since their connections either indicated
conformance with RG 1.75 associated circuit requirements or
they have been upgraded to Class 1E via replacement with
items either purchased as Class lE safety-related or dedicated
by GENE. Prior to examining the records for these items a
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review with the GE staff members (see listing attached to
this report) was accomplished to determine the process and
criteria use to identify the safety-related versus associated
requirements for electrical components.

The review revealed that the identification of the compo-
nents as either safety-related or nonsafety-related was
accomplished by the systems engineer assigned to each of the
plants systems. The engineer assigned as the elementary
design engineer, identified the interface connections to
safety-related power. A note has been added to all EDDL
component entries to identify the power connections to 1E
buses for nonsafety components.

The criteria to identify associate circuits has been IEEE
279-1971 as identified in various submittals to NRC inquiries.
A review performed for the NNP2 licensee commitment to
associate circuit criteria was performed per the criteria
listed in the 1986 FSAR. The licensee document identified
RG 1.75 Rev, 2 as the committed criteria. The licensee
instructed GE to update the plant design which GE was
supplying to the RG 1.75 criteria in 1985. GE by EWA
EAJ36-AS authorized the review and identification of lE
circuit interconnects.by non 1E components and circuits.
An FMEA was performed and issued in January 1986 to satisfy
the GE approach and analysis of the associated circuit
interconnects.

GE provided documents for the 10 unresolved components
reviewed, that identified symbols on their respective
elementary drawing that indicated they were either associated
or safety-related as appropriate. Additional isolation
devices (fuses) were added or an analysis (FHEA) was prepared
and submitted for justification for conformance to the RG
1.75 criteria. During the start-up program at NNP2 the
licensee identified several nonqualified isolator s and
instructed GE to add isolators in series per RG 1.75 criteria,
or in the case of low current circuit items, to provide an
analysis for the possible max-credible fault effects.

The licensee requested GE to perform an analysis of all
interconnects to safety circuits, and this was completed in
February 1989. Contained with this analysis is a April 1988
matrix of the DRF items with a note to identify the
nonsafety circuit interconnections to lE power sources.
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2. Closed) Unresolved Item 88-02-02

Additional information is required to determine the adequacy of
GENE's dedication process used for upgrading commercially procured
molded case circuit breakers for safety-related applications.

The inspectors performed a generic review of the GENE process
used for dedicating commercial grade items procured for
use in safety-related applications. This review included a
detailed evaluation of the GENE dedication of molded case circuit
breakers.

Nonconformance 89-01-01 was identified as a result of the review
of the GENE dedication program.

Nonconformance (89-01-02) was identified when performing the
review of molded case circuit breakers. The details of this
review are documented in Section E.2 of this report.

E. INSPECTION FINDINGS AND OTHER COMMENTS:

1. Review of GENE Dedication Process for Conmercial Grade Items

The process of dedicating commercial grade items for use in
safety-related applications by GENE is described in procedure
EOP 65-2.20, "Dedication of Commercial Grade Items." This
procedure was originally implemented in August 1984, and provided
substantial guidance to users for dedicating commercial grade
items. This procedure has since been revised twice and a third
revision is pending.

A dedication is performed when an item cannot be purchased
safety-related or other special circumstances exist such as the
need to upgrade i»stalled components. EOP 65-2.20 allows for a
dedi cation at suppliers, customers or GE facilities. The procured
comnercial grade item must be obtained from an approved GENE
supplier. The engineer assigned responsibility for the dedication
of the item will determine the engineering and qualification
activities required as well as identify additional quality assurance
surveillances. The kE will document the safety function and
critical characteristics of the item in a Design Record File (DRF)
or other designated corporate document.

The GENE dedication procedure also identified requirements for
quality records for items dedicated by GENE. A copy of all
applicable quality records such as completed work orders, accep-
tance test data sheets, Certificate of gualification, Product
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guality Certification, deviation disposition reports, supplier
test personnel and test equipment records, final test report,
related purchase order and records generated by the dedication
process will be maintained as required by the quality assurance
program.

GE provides their customers with a Product guality Certification
and applicable gualification Status information, as deemed
necessary, with each order. This usually contains the item
specifications including environmental, seismic and operating
limitations. Information regarding the dedication methodology is
usually not provided because it is proprietary information. It
is available however, for customer audits in the GENE San Josefaci l ity.

2. Dedication Im lementation

During the inspection, several dedication packages with associated
commercial grade procurement documentation were reviewed. The
packages were indexed by Selected Item Drawing (SID) numbers.
The DRF for each package contained the technical basis for the
dedication of the items. The DRF, Design Drawing (DD) or other
similar document usually contained the identification of

items'riticalcharacteristics, and any dedication testing and inspection
information. The RE, who prepared the packages, uses EOP 65-2.20
as guidance in this effort. During the review the inspectors
found that there were considerable differences in the engineer's
approach to defining and documenting the safety function(s),
critical characteristics, and dedication testing and inspection.
There were also differences in the level of documentation submitted
to the customers. Nonconformance 89-01-01 was identified during
this part of the inspection. Specific examples are provided
below:

The dedication of relief valves for RHR heat exchangers in
SIDs DD213A5546 and DD213A5714 required witnessing of the
hydrostatic and set pressure testing at the sellers facilities.
During a review of the test report it was identified that the
GENE witness had stamped and dated this report days after
the actual test. Initially it appeared that the mandatory
witnessing was not being performed during testing and the
GENE inspector was performing the surveillance after the
testing was completed. After further investigation by GENE,it was determined that the tests were being witnessed, but
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GENE inspectors were not required to document the witness
points on the same date that the testing occurred. In at
least one other'instance the GENE inspector stamped and
dated his witnessing of the test on a previously completed
test report rather than the one actually observed.

GENE acknowledged that allowing this loose approach to
documenting the witnessing points can cause confusion and
lack of traceabi lity for audit purposes. GENE indicated
that efforts would be made to improve the documentation of
the witnessing of tests during vendor surveillances.

b. SIDs DD213A8508 and DD317A6154 are drawings for the dedica-
tion of Henry Vogt check valves used in the air start system
for the high pressure core spary (HPCS) diesels at two BWRs.
The check valves were procured from the same commercial
grade manufacturer and have the same part- number. The first
procurement and dedication (DD317A6154) was performed in
1986. The DRF for this dedication included a detailed
analysis of the safety function and critical attributes as
well a valve periodic maintenance every 20 years to maintain
the qualification of the check valve. From this information
the RE developed the component critical characteristics as
well as the testing and inspection necessary to verify these
critical characteristics. In spite of the detailed analysis
in, the DRF, the tests and inspection included in dedication
Test Instruction (TI) were inadequate to completely dedicate
the check valve for its safety function in the HPCS air
start system since it did not address all the critical

«characteristics. Additionally the documentation sent to the
utility with the valve tailed to identify the provisions
gequired to maintain the qualification of the valve.

I

DD213A8508 for the same check valve at the second plant
in 1987 included an extensive test and inspection section
as part of the dedication. The documentation sent with
the valve also included specific provisions for maintaining
the qualification of the valve. The RE used the same
detailed DRF analysis performed in 1986 to develop the
critical characteristics and subsequent testing and
inspections necessary to verify the characteristics, as was
used in DD317A6154 above. However, this dedication adequately
addressed the critical characteristics and their verification.
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c. SID DA188C7225 was initiated to dedicate a 24YDC power
supply procured from a GE facility in Ft. Wayne, Indiana.
The acceptance TI (TI 2847) was reviewed by the inspectors
for adequacy in verifying the critical characteristics of
the power supply. This TI has been in effect for approxi-
mately eight years and used for dedication testing of
various types and manufacturers of power supplies. The TI
test data sheet incorrectly referenced a wrong step for data
recording and a procedure test step instructed the user to
take the wrong current (i) value for determining acceptance.
Additionally the test mixes AC and DC data recording without
alerting the user to the change and purpose. It was notinitially obvious to the inspectors or GENE personnel
supporti'ng the inspection what was being accomplished by TI
2847. The user of the TI would need to be very fami liar with
the intent of the procedure to properly take data and
detemine acceptance. At the conclusion of the inspection GE
revised Tl 2847 to clear up some of the problems identified
above.

d. Topaz inverter unit on DD184C4723 has had several changes
in it's specification requirements from the nuclear safety-
related version 164C5243, to the dedicated version.
These critical technical parameter changes involve the
modification of the qualification reference standard (IEEE
323-1974 re-identified as IEEE 323-1971), the redefinition
of the seismic limit requirements from a "Gross" to a "Peak"
characterization, and the deletion of the requirement for
the unit to operate into a load with a leading power factor.
The Engineering Review file (ERF) did not indicate the
justification for any of these changes. A Susquehanna
purchase order included a requirement for a 100 hour burn-in
test. No requirement for this testing was included on the
GENE purchase order to the vendor for this test. GENE
receiving inspection determined that a vendor test of 72
hours was performed. An additional test of 32 hours was
then provided by GENE but there is no indication that an
engineering evaluation was conducted which justified the two
separate tests as meeting the customer requirements for a
100 hour burn-in test.

e. As previously discussed, EOP 65-2.20 states that critical
characteristics for dedication shall be documented in a DRF
and the safety function of an item shall be documented in a
DRF or other corporated document specified in the dedication
work order. SID DD213A8507 and the corresponding DRF for a
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Woodward governor part, including the EGN control box did
not completely develop these aspects for the dedication
process. It appears that the designated testing will
support the dedication but the critical characteristics and
safety function were never defined as required by EOP
65-2.20.

f. Field Deviation Disposition Report (FDDR) KGI-6262 Revision
0 was issued to NMP2 on triarch 16, 1988 for site dedication
on relays which are part of the HPCS DG protection relay
board. This dedication was documented on DD1887270.
Several of the mechanical and electrical inspections and
tests specified on DD188C7279 for dedication were not
conducted during the site dedication with no apparent basis
for failure to conduct the required testing and inspection.
After questioning by the inspectors, GENE was able to produce
documentation which demonstrated that additional testing and
inspection had been conducted by NtlP2 using Electrical Test
Procedure EE.GENE.021 "Protective Relay Setting and Testing"
in August 1985. However, when the site dedication was per-
formed per the FDDR, this information was not known. The
dedication performed in March 1988 did not address all
the critical characteristics identified on the SID and no
justification was given as to why not.

g. Replacement parts for the Limerick-2 RCIC Terry Turbine
Governor Yalve were procured commerical grade from Dresser-
Rand (D-R), (formerly Terry Corporation) on PO 205-87J019,
dated December 12, 1987. These included the fulcrum support
and pin, the valve spring and seat, and the governor lever.
These parts were manufactured by D-R using several different
materials, including stainless steel, that required welding
and nondestructive testing (NDT).

The welding and NDT requirements as well as other critical
characteristics were not identified by GENE. No material
certifications were received from D-R, and at the time of
purchase, D-R was an unapproved vendor. The procurement
package included a statement by GE that no material
certifications were received by D-R with these materials.
Specific materials are listed on the 0-R/Terry design drawings
and the GENE PO specified the applicable design drawings. GE
did have a Product guality Certification (P(C) signed by D-R
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certifying that they met all quality requirements and the
design drawings specifications, but this does not constitute
adequate material traceabi lity for use in safety-related
equipment. It should be noted that GE Test Instruction
(TI) 3898, "RCIC Turbine Governor Valve Parts Drawing Number
DD213A8545," lists material certifications as part of
documentation required for the records documentation packages;
however, this was not identified on the PO to D-R.

This is an example of a commercial grade item that was
inadequately dedicated by GENE for use in a safety-related
application, and led to the component being of potentially
indeterminate quality. This item is part of Nonconformance
89-01-02.

3. Dedication of Holded Case Circuit Breakers

The NRC inspectors reviewed GENE's program and its implementation
regarding dedication of HCCBs; including procedures, inspection,
test methods and practices, specifications, and test results.
GENE dedication of HCCBs was deficient as follows:

a ~ Safety functions of HCCBs were generally not explicitly
defined. Instead, general HCCB safety functions, according
to statements by GENE personnel, are assumed to be "enveloped
by the published catalog performance characteristics."
However, this was a verbal assertion only and not formally
documented.

b.

Ci

GENE contended that the critical characteristics intended
to cover all the catalog performance characteristics were
documented on the selected item drawings (SIDs) and expressed
in terms of "critical parameters." However, critical
parameters to be verified by the dedication tests listed on
the SIDs were not consistent with all catalog performance
characteristics for the types of HCCBs listed on those same
SIDs, some even being inappropriate for the particular HCCB
design. Additionally, certain HCCB critical characteristics
that are not testable, or not testable nondestructively,
such as current interrupting capability, were not addressed.

The GENE engineer responsible for the technical requirements
for HCCB dedication stated that the technical basis for SID
dedication requirements for HCCBs was principally based on the
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requirements of Underwriters Laboratories standard UL-489. The
documentation presented to the inspector in support of this
assertion consisted of several internal memoranda contained
in a design verification summary that was part of DRF
AOO-980-5 covering most of the principal SIDs for MCCBs.

The first of these was a memorandum, dated July 16, 1987,
from the GENE principal gC engineer to the HCCB Responsible
Engineer that stated that "E" frame MCCBs are all "calibrated
at a rated current to assure that they do not trip in a
min/max [band]." The memo concluded on the basis of gC's
annual audits and product reliability history that only
"infrequent random failure" was probable. Explicit
confirmation of SID prescribed testing for all HCCBs was not
provided.

GENE Engineering responded to this in a memorandum, dated
July 21, 1987, requesting information on all MCCBs being
dedicated, taking exception to the min/max band around rated
current and requesting confirmation again of the ability of
HCCBs to meet the no-trip-at-rated-load criterion (although
"time-to-trip" testing was not expected) requesting specifics
on dielectric and overcurrent test parameters and acceptance
criteria, controls and testing of breakers with accessories
installed at the Plainville facility, testing of the type
TBl breaker and a gA position on the need for GENE testing.
Not addressed in the request was confirmation of other testing
necessary to verify all catalog performance specifications
such as magnetic calibration.

The response to the July 21, 1987 letter from the gC Engineer,
in a memorandum dated July 28, 1987, was a commitment to sub- g2stantiate no tripping below rated load, to verify the~-~,go~~>
percent overcurrent test performed at room temperature unless
otherwise specified, to verify dielectric test parameters, and
to verify the TBI test procedure. No confirmation of the
information that would be required as part of verifying proper
present and past dedications had apparently been obtained, yet
this memo included a statement of the gA position, the basis
of which was not apparent to the inspector, nor could it be
substantiated by GENE, that the manufacturer's test data was
sufficient to validate critical parameters such that testing
during the GENE dedication process was not warranted. Fur-
thermore, the list attached to this document of MCCBs being
dedicated included TEC, THEC, TFC and TJC type MCCBs for which
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designs (magnetic trip only) the verification of rated load
hold-in and overcurrent testing (particularly when concerned
with temperature) committed to is inappropriate.

The only document presented that referenced UL-489 was an
audit report of a GENE gA audit of the GE-EDhC factories
in Puerto Rico, conducted Harch 25 through 31, 1988, which
asserted that, at the Arecibo factory, thermal and magnetic
tests are performed on trip units for F, J and K-frame
HCCBs in accordance with UL-489 on a lot sampling basis
while stating that 100 percent dielectric and continuity
testing is performed on the frames and that endurance
testing of frames is on a sample basis. The report stated
that every unit at the Humacao factory ("E" frames) undergoes
thermal calibration at 300 percent with final sample tests
at 200 percent, but it failed to explain how this is
accomplished on type TEC and THEC breakers with magnetic
trips only. Although the report stated that all breakers
undergo a dielectric test, it did not give the required
parameters and again failed to confirm verification of the
100 percent hold-in criterion.

One other document was presented that related to the
development of dedicat'ion testing requirements. A GENE
Plant Technical Services memorandumm, dated Hay 1, 1987,
stated that about 18 drawings would be revised to include
"high current trip testing similar to the test described
in DA304A3288, Paragraph 1.2.," which lists the 300 percent
overcurrent test.

4. HCCB Dedication Testin Evaluation

Dedication testing prescribed on the SIDs varied with HCCB type,
but the most comprehensive set of tests listed on any of the SIDs
reviewed was comprised only of (1) cycling, (2) 2800-VAC dielectric
withstand test, (3) verifying that the breaker would not trip
under 100 percent load at ambient temperature, and (4) a 300
percent overcurrent trip test. The SID requirement for capabilityof the HCCB to carry 100 percent load without tripping was not
specific as to how this should be tested and available manufac-
turer's procedures did not cover it.
Futhermore, many SIDs for type TEC and THEC HCCBs, which are
used as motor circuit protectors and have only an instantaneous
magnetic trip function, listed the 300 percent overcurrent trip
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test which is applicable only to the inverse-time thermal over-
current trip function and is inappropriate for the design of a type
TEC or THEC HCCB.

Not included were some tests required in various industry stan-
dards as well as the GE HCCB Application Guide, GE catalog number
GET 2779G, 1986 Edition, which defines the performance envelope
for which GENE takes credit. These were: (I) contact resistance
tests and (2) instantaneous magnetic trip functional tests which
are characterized as necessary to verify functional performance,
even for field testing.

Other tests prescribed in industry standards [including the
National Electrical Hanufacturers Association NEHA) Standard
AB I, the NEHA HCCB field verification guide, AB 2), and the
Underwriters Laboratories (UL) Standard UL-489] and characterized
as necessary for complete field verification by GE HCCB appli-
cation guide GET2779G were either inconsistently required by SIDs
and/or GENE receipt test instructions or the requirements were
incomplete or not specific enough to determine the appropriate
acceptance

criteria.'.

Hanual trip function checks, and continuity checks for each
pole and any auxiliary switches with contacts open and closed,
were included inconsistently in SIDs and TIs.

b. Insulation resistance ( IR) checks between phases, from phases
to ground, and open-breaker line-to-load, may be included as
part of the 2800-volt dielectric withstand test prescribed in
some SIDs, but details could not be verified nor could testing
for all production HCCBs.

c. Contact resistance (or millivolt drop) checks diagnostic of
worn, corroded, pitted, loose, dirty (or contaminated with
foreign material), or misaligned contacts and/or low contact
pressure, were not specified except as part of the manufactu-
rer's "erid-of-line" audit test procedures on a sample basis.

d. Complete thermal calibration (as opposed to 300 percent
point only) to verify performance within design trip curve
specifications, was verified only to be part of the
manufacturer's sample basis audit test procedures.

e. Verification of no tripping or "hold-in" at 100 percent of
rated load at ambient temperature was required by SIDs, but
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minimum operating times and temperatures were not specified,
and production testing of this performance requirement for
all HCCBs could not be verified.

f. Magnetic calibration (pulse or run-up) test of the
instantaneous overcurrent trip to verify proper pickup
current values and design trip times was addressed only in
sample basis audit test procedures.

g. Tests of such accessories as bell alarms, shunt trip attach-
ments, and undervoltage trip attachments were included
inconsistently in SIDs and TIs.

Therefore, verifying 100 percent hold-in capability, cycling,
2800-volt dielectric withstand (or "Hi-pot") test and 300 percent
overload tests, when appropriate to the MCCB design, are valid
functional checks, but not all critical characteristics necessary
to be verified in order to consider an MCCB suitable for general
purpose or unrestricted application in Class 1E circuits are
verified by these checks alone.

Depending on the safety function of the MCCB in a particular
application and the critica.l characteristics defined accordingly,
functional dedication tests, such as the hold-in test at full
rated load, would be required to be conducted under all expected
variations in service conditions (e.g., at breaker enclosure
full-load operating temperature with loss of air conditioning
and/or ventilation and at minimum and maximum line voltage) in
order to verify satisfactory performance of safety function under
all normal design conditions.

Verifying other critical characteristics such as short circuit
current-interrupting capability, requires destructive testing of
a prototype to confirm capability of the design and determine
its susceptibility to commonmode failure (such as may be due to
design defects or overrating). Confirming consistency of produc-
tion quality control and trending the expected rate of random
failure in service often requires destructive testing of a statis-
tical sample of production MCCBs.

Finally, verifying acceptable performance of the HCCB under
design-basis accident (DBA) conditions (including seismic and/or
aging and harsh environment) requires destructive or severely
degrading qualification testing of a prototype for design
verification against susceptibility to environmentally induced
commonmode failure.
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The inspectors were unable to verify, on the basis of GENE
documentation, the consistency and extent to which such testing
is conducted. Additionally, the validity of these types of tests
involving prototypes depends on traceability of the test samples
to homogenous, controlled production lots. GENE's traceability
for MCCBs is evaluated in paragraph 5. below.

For the dedication testing that was prescribed in the SIDs, GENE
took credit for testing reportedly conducted on 100 percent of
production MCCBs at the factories. However, GENE could not produce
conclusive documentation of this for past dedications.

The documentation presented to the inspector as evidence of the
manufacturer's production testing consisted of GE-ED&C "End-of-line
audit" procedures mentioned above that called for sampling only,
and did not address all SID tests, and the reports of GENE annual
programmatic gA audits of the ED&C factories in Puerto Rico as
discussed above that were insufficiently specific. Ultimately,
the documentation provided did not confirm specifically that all
SID prescribed testing was conducted, or what was conducted on all
production MCCBs.

Recent GENE POs to GE-ED&C called for special testing to be done
on the MCCBs purchased for eventual dedication by GENE and added
provisions to establish traceabi lity. However, the testing
requirements did not cover all critical characteristics, test data
received by GENE was in some cases incomplete, and some of the PO
requirements were insufficiently specific.

The new PO requirements were delineated in a GENE guality Programs
procedure entitled "guality Phrases." The inspectors reviewed
Revision 16 of this procedure, dated March 10, 1989, which required
that certain statements given in the procedure be included in
certain types of POs. An attachment to the procedure, "guality
Phrases Application Guidelines," of the same revision and date,
prescribed the phrases (by number) to be included in POs under
various circumstances. Phrase numbers gl8, f19 and f20 pertain to
the purchase of MCCBs for dedication and phrase f28 pertains to all
CGIs purchased for dedication. These phrases read as follows:

018: SELLER SHALL SERIALIZE UNITS AND PROVIDE A CERTIFIED TEST
REPORT (FORM gC288). TEST TO BE PERFORMED AT POINT OF
MANUFACTURE.
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Q19: ACCESSORIES ARE TO ASSEMBLED AND TESTED AT PLAINVILLE
WAREHOUSE. A CERTIFICATION IS REQUIRED FOR THE ACCESSORY.

Q20: ALL MOLDED CASE BREAKERS TO BE SUPPLIED DIRECT FROM POINT OF
MANUFACTURE THROUGH PLAINVILLE.

Q28: SELLER SHALL LEGIBLY AND CORRECTLY MARK EACH ITEM OR HARDWARE
CONTAINER (FOR SMALL LIKE HARDWARE ITEMS) WITH THE FOLLOWING
IDENTIFICATION:

DATE CODE OR SERIAL NUMBER, OR BOTH.

The inspector reviewed GENE POs 205-89G083, 092, and 099, dated
March 10, 16, and 17, 1989, respectively. All three had phrases
Q18, Q19, Q20, and part of Q28, but the specific marking
specification lacked the requirement to mark the material with a
date code or serial number, or both. Thus, although the units
may be serialized at the factory per phrase Q18, the lack, of
specific marking requirements to that effect may result in loss
of traceability.

5. MCCB Dedication Im lementation

During the course of the NRC review of commercial grade MCCB
procurements, instances were identified in which the dedication
was inadequate in terms of testing activities as well as lack of
traceati lity. The potential therefore existed for certain MCCBs
of unverified quality to affect the operability of the safety
systems in which they were used.

Items for dedication review were selected from a computer listing
printout called the MSQ Dedication List by SID number. SIDs are
the principal design documents GENE uses to define parts to be
dedicated and to specify the dedication requirements such as tests
and inspections. Examples of deficient MCCB dedications are as
fo 1 1 ows:

a. GENE PO 205-85Q296, dated November 27, 1985, for TECL 36015
current limiting device for Brunswick-1 and 2, from EDUC.
Safety functions were not defined, critical characteristics
inadequately defined. TI 3686, Rev. 0, and SID DD213A6387 did
not address insulation resistance to ground or phase-to-phase.
Traceability was weak due to lacking correlation between
work order serial numbers, D85154-00001 and -00002 and date
codes on the shipped material, as allowed by the PO.
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b.

Ce

d.

e.

GENE PO 205-050296, dated November 27, 1955 for TEC 36015
breakers for Brunswick-1 and 2, (PO B-3DB77 from EDSC.
Safety functions were not defined, critical characteristics
inadequately defined. TI 3685, Rev. 0, and SID DD213A6386,
Rev. 1 did not require verification of all critical
characteristics appropriate to this design, e.g., hold-in,
insulation resistance or dielectric, or magnetic trip
function. The inspector noted that Rev. 2 of this SID called
for hold-in verification and dielectric, but inappropriately
specified a 300 percent overcurrent trip test. Traceabi lity
was weak due to lacking correlation between work order
serial numbers, D851534-series and date codes of shipped
material, as allowed by the PO.

GENE PO 205-88M031, dated August 8, 1988, for Brunswick for
type THFK MCCBs from EDUC. Safety functions were not defined,
critical characteristics inadequately defined. TI 3686,
Rev. 0, and SID DA188C7977, Rev 8, Dedication testing
specified and changed through two revisions (one incorrectly
entered) and an engineering change notice was not always
consistent with the design features of all of the
configurations of MCCBs to which the SID was applicable.
Traceabi lity was weak due to lacking correlation between
work order serial numbers, and incomplete date codes of
shipped material.

GENE PO 205-88J536, dated February 3, 1988, for Comanche Peak,
for TEC, THEO, and THFK MCCBs from EDUC. Safety functions were
not defined, critical characteristics inadequately defined.
Tl 3686, Rev. 0, and SID DA188C7097 and TI 3478 did not
specify verification of all critical characteristics such as
instantaneous magnetic trip function. SID DA188C7099 and TI
3485 for TEC and THEC breakers specified 300 percent over-
current tests which are inappropriate for the design and
also failed to specify magnetic trip tests.

GENE PO 205-88M1295, dated December 13, 1988, for Palo Verde,
for THED and TFJ type MCCBs, including 12 TFJ224175WL with
TFKUVA7RS undervoltage attachments, from EDUC. Safety func-

tionss

were not defined, critical characteristics inadequately
defined. The dedication package for the THED 136040 MCCBs
dedicated to SID DA188C7097 was reviewed. The records
receiving checklist was not signed by the gC inspector. The
certified test report form gC-288 indicated that magnetic
calibration was satisfactory however test data cards lack
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data for this test. The acceptance test data sheet for
GENE's Tl 3478 did not provide for correlation of GENE work
order serial numbers with other than breaker date codes so
that traceability of test data recorded by ED&C serial
number to the dedication work order serial numbers was not
documented.

f. GENE PO 205-88M210, dated November 15, 1988, for Salem,
for THED arid TEC type MCCBs from EDUC. Safety functions
were not defined, critical characteristics inadequately
defined. The dedication file for the TEC 36015s, dedicated
under SID DA188C7099, did not include the required certified
test report (gC-288) although this was noted upon receipt
inspection. The tests listed on the SID did not verify all
critical characteristics and the 300 percent overcurrent
test again is incompatible with HCCB design. Traceabi lity
to serialized test data cards received from the manufacturer
was preserved on the gA acceptance data sheet by recording
the serial numbers and showing their correspondence to the
dedication work order serial numbers. Also, the thermal
calibration block on the data cards was appropriately not
checked, although the discrepancy between this and the SID
was not documented. However, the test data cards. lacked
evidence of the hold-in test and the dielectric test speci-
fied on the SID.

6. MCCB Traceabilit

Normally, not all critical characteristics are verifiable by
inspection and nondestructive testing alone; and, since the
extent to which destructive testing of samples reliably predicts
performance of an installed HCCB depends on the similarity of
the installed MCCB to the sample, which, in turn, depends, on
the homogeneity of the production lot of the installed HCCB,
traceability to the manufacturer is required. Although commer-
cial grade MCCBs may be manufactured without benefit of a 10 CFR
Part 50, Appendix B, gA program, traceability to the manufacturer's
known production gC program is required to ensure the validity of
manufacturers'ertifications of quality and applicability of
testing as well as the validity of evaluations of design, material,
and manufacturing process change history.

Therefore, in addition to testing that was inadequate to verify
all MCCB critical characteristics, another deficiency was
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identified in GENE's program for dedicating commercial grade MCCBs.
The program, did not in all cases assure the establishment of trace-
ability of commercial grade MCCBs to their original manufacturers.

The loss of traceabi lity to test data due to lack of adequate
identification of individual MCCBs and the general lack of
documentation to establish traceabi lity to the manufacturer
existed in most of the foregoing examples. However, during the
inspection, prompted by the inspectors comients with respect to
provisions for recording the manufacturer's special test serial
numbers on the QA acceptance test data sheets, GENE undertook to
revise these sheets, which are attachments to the various test
instructions, to provide for such recording to document trace-
abi lity of test data to dedicated HCCBs. A copy of the acceptance
test data sheet of Revision 4 (dated March 23, 1989) to TI 3485,
for TEC and THEC type MCCBs dedicated under SID DA188C7099 was
provided to the inspector as an example of the serial number
recording provision.

F. PERSONS CONTACTED:

*J
*J ~

*D.
*A.
*R.
J.

*p
*G.
*B.

B.
K.
J.
S.
M.
E.
J.
K.
R.
J.
J.
B.

J. Fox, Senior Program Manager
M. Case, Manager, NQA
H. Ferguson, Manager, Material QA
Koslow, Manager, Regulatory Compliance
P. Ornellas, Manager, Electrical Systems AE
R. Cintas, Manager, EDE
W. Harriot, Manager, Licensing
B. Strambach, Safety Evaluation Program Manager
H. Weinzimmer, Hanager, Finance-NPSD
A. Smith, Counsel
K. Shah, Electrical Systems Engineer (ESE)
Malholra, ESE
Chakraborty, ESE
R. Patel, ESE
Chu, LES, NHS

Mokri, Technical Leader
Utsumi, Component Systems Engineer
L. Fisher, Principal Engineer (PE)
Kelso, PE
L. Betthauser, PE
Smith, PE
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F. PERSONS CONTACTED: (continued)

N. A. Metras, Senior FACE
*R. K. Waldman, PE
*H. P. Williams, Hanager, Materials Services Engineering
*N. C. Shirley, PE
"R. E. Skavsahi, Services General Hanager
*N. G. Luria, Manager, gualification Engineering
*J. C. Larren, Manager, Product gA
*W. R. Harklein, Manager, Electrical Design Engineering
*R. L. Reghitto, Manager, Reactor Instrumentation
*J. Jacobson, Manager, Plant 5 Equipment
*R. Uij, Manager, Plant Systems

*Attended Exit Meeting.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTOK, D. C. z0566

NRC INSPECTION MANUAL RSIB

TEMPORARY INSTRUCTION 2515/107

ELECTRICAL DISTRIBUTION SYSTEM FUNCTIONAL INSPECTION
(EDSFI)

2515/107-01 PURPOSE

This temporary instruction (TI) provides guidance for performing a compre-
hensive team inspection focused primarily on the electrical distribution
system (EDS) at operating nuclear power plants.

2515/107-02 OBJECTIVES

The primary objective of the inspection is~to assess the capacity of the EDS
to perform its intended functions during all plant operating and accident
conditions. A secondary objective is to assess the capability and perfor-
mance of the licensee's engineering organization in providing engineering and
technical support (ESTS). This inspection also examines the interfaces
between the technical disciplines internal to the engineering organization
and the interfaces between the engineering organization and the technical
support groups responsible for the operability of the EDS.

2515/107-03 BACKGROUND

Previous NRC inspection teams have observed that the required functional
capability of certain safety-related systems was compromised due to a lack of
proper EATS, which resulted in the introduction of various design deficien-
cies during the initial design or during subsequent design modifications of
the station electrical distribution system. Examples of such deficiencies
are as follows:

a. Load growth on Class 1E emergency diesel generator (EDG) supplied
buses, Class lE batteries and Class IE inverters was not monitored and
controlled. This resulted in the overloading of electrical equipment
which compromised the safe shutdown and accident mitigation functions
of certain safety-related systems.

b. Engineering modifications to the EDS were performed without detailed
knowledge of the design basis or thorough consideration of system
interactions or safety system functionality. (Functionality, as used
in this TI, is the ability of the EDS to perform the intended design
functions.)

Issue Date: 10/19/90
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c . Temporary modifications have been installed in the KDS for extended
eriods of time without the required IO CFR 50.59 analysis to estab-
1sh that they did not create an unreviewed safety question.

d. Electrical calculations were not technically adequate and did not
reflect the current fac111ty configuration. This resulted in various
equipment being undersized, and a lack of coordination of protective
devices between individual electrical loads, var1ous station buses and
electrical load centers.

e. Calculat1ons to establish protective relay setpoints were not ini-
tially performed or were not updated to reflect setpo1nt changes and
plant modifications.

f. Survei1 lance testing and post-modi fication and post-maintenance
testing were not adequate to verify design assumptions and system
funct iona1 ity.

g. Coamercial grade or'on-like-for-like components and p1ece parts were
used without being sub)ected to a proper dedication process.

h. Fuse control has been lacking. There have been numerous instances,
because of a lack of such controls, where improperly sized fuses have
been installed 1n safety equipment.

Electrical connections have not been properly installed resulting in
either a failure or an inadvertent operat1on of connected equipment.

Hr. K. V. Johnston, Deputy Director, Division of Reactor Safety, Region I,
performed a study entitled "Prioritization of an Electrical Inspection,"
dated September 1989 (Reference Section 04.03.d). The study provides
additional insights into the areas with1n the EDS that are more signifi-
cant, from a risk perspective, as either initiators of or contributors to
design basis accidents, station blackout or core damage events. These
insights have been factored into the requirements and guidance of this
1nstruction.

2515/107-04 INSPECTION RE(UIREHENTS

Perform a review of general act1vities outlined in Sections 04.01 and 04.02
for selected sample load path(s) at each voltage level of the ac and dc
electrical distribution system for conformance w1th the design requirements.
A load path is defined as the electrical power flow path between the selected
load circu1t and all available power source(s).

Inspection guidance is provided in Section 05.02 which includes a broad list
of many possible technical and admin1strative inspection attributes for
design, installation, test, and operation of the EDS. It is not the intent
of this TI to verify all elements or programs relating to these attributes.
Only those elements or portions of programs will be reviewed which directly
affect the functionality of the equipment (considering all modes of opera-
tion) 1n the selected load path(s).
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04.01 En ineerin Office Ins ection

Verify that the installed EDS is capable of providing quality power to
engineered safety features (ESF) loads on demand to support the safe
shutdown of the plant and accident mitigation functions. This
includes a verification of the onsite and offsite power sources
capacity.

(Quality power is power which has specified acceptable voltage,
frequency and current such that connected loads wi11 perform their
design safety functions.)

b.

C.

Verify that the design of the EDS is in agreement with regulatory
requirements, licensing commitments and applicable industry standards
(See Sectior 04.03).

Verify that the ratings and setpoints have been correctly chosen and
controlled for protective and control relays and circuit breakers to
assure proper coordination, protection, required automatic action, and
annunciation.

d.

e.

Verify that the EDS mechanical support systems such as the HVAC, EDG
fuel oil transfer system, EDG cooling water system and air-start
system are adequate to support operation under design basis
conditions. i
Verify that design modifications to the EDS, including electrical load
growth, have been properly controlled.

04.02 On Site Ins ection

b.

C.

d.

e.

Verify that the installed configuration of the EDS corresponds to the
design requirements and is in agreement with the facility documents.

Verify that the surveillance and test procedures are adequate to
demonstrate the functionality of the equipment or system being tested
or the design assumptions being verified.

Verify that the scope, depth and frequency of maintenance, surveil-
lance and testing (including post-modification testing) of electrical
components in the load path is adequate to verify functional
performance.

Verify that design assumptions, operational restrictions and other
pertinent design or vendor information are accurately and appropri.-
ately reflected in operating, maintenance, test, training, and sur-

veillancee

procedures.

Verify that the licensee's engineering organization provides adequate
engineering and technical support to the station operating staff and
to the station maintenance and surveillance staff when required.

Verify that def initive root cause analyses are accomplished for
operational problems, and corrective actions are appropriate. Mhere
necessary, verify that the engineering support staff participates with
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the plant operating staff to accomplish definitive root cause analyses
of operational events or to review nonconforming conditions or cond)-
tions adverse to quality.

Verify, on a sample basis, engineers and craftsmen who are
responsible for installation and testing of system and components
have appropriate knowledge and skills.

04.03 References

a. 10 CFR 50, Appendix A, GDC 17.

b. 10 CFR 50, Appendix A, GDC 18.

C.

d.

e.

10 CFR 50, Appendix B, Criterion III and XI.

"Prioritization of an Electrical Inspection," dated September 1989
(NUDOCS Accession No. 8910120077), Mr. K. V. Johnston, Deputy
Director, Division of Reactor Safety, Region I.
NRC Branch Technical Position PSB-1, "Adequacy of Station Electrical
Distribution Voltages." [Based on NRC Multiple Plant Action (MPA)
B-48.]

Plant Technical Specifications and FSAR.c

g. NUREG-0800, Standard Review Plan.

2515/107-05 INSPECTION GUIDANCE

For this inspection, a vertical slice sample from the existing EDS design
will be evaluated, as well as corrective actions associated with operational
events of an electrical nature and modifications to the electrical system
since receipt of the operating license. The size and scope of the inspection
sample may be adjusted for each facility as determined necessary. This
inspection is intended to focus on elements of the EDS which plant experience
and PRA indicate are of higher risk to safety, and which will generate
information sufficient to reach specific conclusions which are indicative of
the functionality of the electrical distribution and the HTS capability of
the licensee.

05. 61

The inspection should sample representative electrical attributes at each
voltage level of the ac and dc safety-related and nonsafety-related elec-
trical distribution system in load paths that power the ESF loads from all
available power sources. Such power sources would include the unit genera-
tor, the offsite power supply, the onsite ac emergency power supply, and the
station direct current (dc) system including the Class 1E batteries, inver-
ters and chargers. The inspection team should evaluate on a sample basis the
design, design changes, operation, maintenance and surveillance of the
as-configured electrical distribution system including modifications made

since receipt of the operating license.
I
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The team should also review the validity of the root cause analyses of
selected operational problems and the effectiveness of the associated correc-
tive actions implemented, the disposition of nonconforwances and condi-
tions adverse to quality and the effectiveness of the interface between the
engineering, plant operating and support staffs. Verify that the plant staff
has been trained regarding the interface control procedures.

The team leader should establish the scope of the inspection by selecting one
or more load paths from the various sources of electrical power (i.e., the
switchyard, the unit generator and the EDGs for the ac system and the batter-
ies, inverter and charger for the dc system) to the driven loads at each
voltage level. In selecting a sample load path or sample electrical loads,
the team leader should review the inspection and performance history in the
electrical area for the facility including past failures and known weaknesses
and the potential contribution of the load or load path to the probability
for core melt. Consideration should be given to selecting load paths con-
taining EDS support equipment (such as HVAC systems involved with EDS and
service water cooling components for EDS).

05.02 Ins ection S ecifics

This inspection has two components, a design inspection typically conducted
in the engineering offices of the licensee and a concurrently conducted site
inspection. This TI is structured to have additional optional technical
attributes that can be included in this ingpection based on a knowledge of
the performance and prior inspection history< of the facility being inspected.

a. En ineerin Office Ins ection

For the selected load path(s) the inspection team should perform an
in-depth evaluation of engineering and design aspects of the actual
as-built configuration of the ac and dc electrical distribution system
and associated components. This review should include the inspection
cf modifications made to the facility since receipt of the operating
license. The review should also address the adequacy of the original
design to the extent necessary to evaluate the adequacy of the exist-
ing as-built design. The engineering office inspection should selec-
tively review the following design attributes and considerations as
applicable for equipment in each load path or for the modifications
selected:

1. Regulatory requirements and licensing commitments have been
implemented and the EDS will perform its intended safety
functions.

2. Adequacy of the size and the rating of electrical equipment in
the selected sample load path which may include motors, break-
ers, fuses, contactors, motor control centers (HCCs), load break
switches, cables, buses, transformers, penetrations, EDGs,
batteries, inverters, chargers, capacitors, resistors and thermal
overload heaters.

3. Adequacy of the load study, voltage profiles, voltage drop
calculations, motor starting study, load shedding, ESF bus load
sequencing and overload trip settings for ESF loads including
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5.

6.

7.

consideration of steady state and accident transient loads,
acceleration of the loads during degraded voltage conditions that
may occur during various Nodes of plant operation and accident
mitigation scenarios.

Adequacy of the calculations for the EDG loading and load
sequencing.

Adequacy of short circuit calculations, design of protective
relay logic and relay setting calculations, grounding calcula-
tions and schemes, and protective device coordination studies.

Redundancy and conformance with the single failure criterion,
including the potential for "sneak circuits" that could compro-
mise single failure capability.

Electrical separation of redundant Class 1E electrical divisions
and non-Class 1E and Class lE loads, as applicable, includingelectrical isolation of associated circuits.

8.

9.

10.

12.

13.

Proper control logic for system actuation and operation including
interlocking and permissives for protection, indication, annun-
ciation, and for cor-ect manual and automatic operation of the
safety systems during normal and abnormal conditions of the
plant. Accurate translation of contrpl and interlocking logic
into electrical elementary diagrams Ising relays, solid state
modules and programmable controllers.

Correctly chosen setpoints for overcurrent protective relays
1) to assure proper breaker coordination between different
voltage levels; 2) to prevent exceeding the vendor specified
thermal limits on motors, containment electrical penetrations and
cable insulation systems; 3) to allow starting of electrical
equipment under degraded voltage conditions; and 4) to provide
adequate pre-trip alarms, when applicable.

Adequacy of setpoints and time delays for other protective relaysfor attributes such as under-vol tage, under-frequency, reverse
power, ground faults, differential current, thermal overload and
phase synchronization to assure functionality of the EDS.

Mechanical loads, such as pump horsepower, correspond to actual
system operating points during normal and accident conditions and
have been correctly translated to electrical loads and incorpo-
rated in the electrical load list as appropriate.

EDS supporting systems, such as the EDG air start, cooling water,
fuel oil storage and transfer, and HYAC for electrical equipment
rooms, are adequately designed to perform both normal and acci-
dent functions.

Adequacy of switchyard design and availability and adequacy of
independent preferred power sources, including bus transfers, and
independence between onsite and offsite distribution systems.

Issue Date: 10/19/90 - 6- 2515/107



~l Sg



14.

15.

16.

17.

18.

19.

The accuracy of the electrical load list by reviewing several
large electrical loads and evaluating whether the actual steady
state power requirements during various normal operating and
accident mitigation modes are adequate.

The adequacy of root cause analyses, associated corrective
actions and 10 CFR 50.59 evaluations by selecting several LERs,
NCRs or corrective action requests and temporary Nodifications
related to the EDS. Assess the adequacy of the involvement of
the engineering organization with the operating staff in problem
solving and in the interpretation of surveillance and test data.

The involvement of the engineering staff in the specification of
post-modification testing and the development of test acceptance
criteria for the modifications inspected.

Electrical load growth monitoring and control program.

Setpoint calculation and control programs.

Procurement specifications, environmental conditions, and other
applicable design documents to assess FSAR compliance and other
design commitments ieplementation.

In addition to the above design attributes, the following supplemen-
tary attributes may be reviewed as determined by the team leader and
as time allows.

20.

21.

22.

Dedication of commercial grade components for use in safety-
related applications and non-like-for-like replacements to assure
that the appropriate critical variable ranges have been
preserved.

\

Adequate incorporation of the design bases and operating limita-
tions in normal and emergency operating procedures and adequate
training of the staff.

Provisions for indiCation of bypass and inoperable status, and
requirements for annunciation and the operator actions following
annunciation.

.23.

26.

The functional requirements of EDS support systems and verifica-
tion that these have been correctly translated to logic and
elementary wiring diagrams.

Engineering calculation performance and control program.

Licensee self assessment programs, including gA audits.

Design modifications and temporary modifications control
programs.
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b. On Site Ins ection

To complement the engineering inspection efforts, a site inspection
should be performed to evaluate the adequacy and effectiveness of the
following attributes and their implementation for the load paths
selected for review as part of the engineering review described in
Section 05.02.a.

1. Field validation of the existing configuration of the KDS to
ensure the EDS is in agreement with the facility drawings and
documents such as the g-list, setpoint list, and equipment
location drawings. Yerify that appropriate physical separation
has been maintained between redundant Class 1E electrical divi-
sions and that no obvious problems exist for internal plant
hazards such as Seismic II over I, seismic interactions, high and
medium energy line breaks, and compartment flooding.

2. Material condition of electrical equipment.

3. Surveillance and testing were properly performed by the licensee
to validate key attributes and parameters such as, protective
relay settings, setting of timers, breaker trip settings, EDG
load sequencing and starting logic, fuse and thermal overload
sizes, and Class lE battery capacity, to assure the functionality
of the EDS. Surveillance and test intervals used by the licensee
are consistent with those assumed in betpoint calculations, and
are performed at the appropriate intervals.

4, With respect to EATS capability, the inspection team should
review work orders, maintenance requests and temporary modifica-
tions. Evaluate whether inadvertent design changes have been
made through maintenance activities, and whether definitive root
cause analysis is being performed for failed components or
components that have recurrent problems. Determine whether
temporary modifications have received an appropriate 10 CFR 50.59

preview.

5. Post-modification testing is adequate to verify functionality of
the component or system and to verify the design objectives of
the modification(s).

6. Engineering involvement (e.g., as indicated by documentation) is
adequate for station generated activities such as surveillance,
maintenance, temporary modifications, procurement efforts, field
initiated design changes, setpoint control program, and genera-
tion and implementation of calibration and surveillance proce-
dures.

7, The effectiveness of the licensee's self assessment programs,
including gA audits of engineering and EDS areas.

In addition to the above attributes, the following supplementary
attributes may be reviewed as determined by the team leader and as
time allows.
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8. To the extent appropriate, determine whether the station norwal
and emergency operating procedures include any design assumptions
regarding operator action and conversely whether prescribed
operator actions with respect to the KDS can put the plant
outside its design basis.

9. The maintenance program is adequate to maintain th» KDS equipment
operable, and to maintain the Eg status of the KDS equipment.

10. Temporary modifications to the safety systems are tracked and
controlled and receive the required technical evaluation in a
timely manner. Review the temporary modification documentation
and tracking system.

11. Controlled copies of the control room drawings and other opera-
tion and training related documents reflect the as-built con-
figuration of plant systems including modifications.

12. Review the material history of selected load path equipment to
determine if component reliability matches that assumed for
design basis or for PRA.

13. Verify, on a sample basis, that engineers and craftsmen who are
responsible for installation and testing have appropriate know-
ledge and skills.

05.03 Results and Conclusions

The results of the inspection should provide a reasonable basis for the team
to draw overall conclusions regarding the ability of the EDS to perform its
intended function, adequacy of EATS, the ability of the licensee to

manage'nd

control the plant configuration, and the interface between the engineer-
ing and the plant operating staff. Specific conclusions also should be drawn
regarding:

a. The ability of the existing configuration of the EDS to provide
quality power to ensure that the safe shutdown and accident mitigation
functions can be accomplished on demand.

b. The degree to which diagrams, specifications, calculations, "g" lists,
engineering and plant procedures, and drawings are complete, consis-
tent, technically adequate, conservative with adequate margins,
reflect as-built configuration, are controlled, and provide an ade-
quate basis for future design modifications.

c. The degree to which the existing EOS configuration is in compliance
with regulatory requirements and licensing coaeitments.

d. The adequacy of surveillance and test procedures and their implementa-
tion for electrical components.

e. The effectiveness of the licensee's self assessment programs in the
areas inspected.

f. The effectiveness of the licensee's training programs in the areas
inspected.
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2515/107-06 CONDUCTING THE TEAN INSPECTION

Prior to the inspection, the team will visit the licensee's design offices
and plant site for approximately 3 days to review the availability of design
documentation and gather information. The team inspection cycle will
generally be of 5 weeks duration, with the team leader taking an additional
2 weeks to administratively coordinate the inspection with the regional
office, the licensee and the consultants, gather technical information, and
distribute it to the inspection team. The inspection report should be issued
6 weeks after the exit meeting. The 5 weeks of the team effort should
typically consist of:

Meek 1 - In office preparation for the site and engineering inspections.
Week 2 - Inspection at the site and at the licensee's corporate offices.
Meek 3 - In office review.
Week 4 - Inspection at the site and at the licensee's corporate office and

exit meeting.
Week 5 - Preparation of report inputs for the team leader.

The entire team should be onsite for the entrance meeting. Following the
entrance meeting, a system walkdown should be performed by all team members.

Generally, the inspection team will be composed of the following six members:

a. One team leader i
b. Two electrical power system design engiraers
c. One mechanical systems design engineer
d. Two electrical field inspectors

However, the size of the team must be adjusted to accoaaedate the scope of
the inspection and may vary from site-to-site based on the licensee's inspec-
tion and performance history in the electrical area for a given facility, and
also based on input from NRR and regional management.

The team composition and the extent of effort for individual members may be
adjusted by the team leader. The team composition will generally consist of
consultants as well as regional and headquarters staff members. Except for
several pilot inspections that will be led by headquarters, all inspections
per this Tl will be conducted by the regional staff with help in the design
area from NRR/DRIS supplied consultants. It is anticipated that the sur-

veillancee

testing, maintenance and operational portion of this inspection
will be conducted by regional inspecto. s. This does not preclude the use of
regional inspectors during the design phase if they have the appropriate
technical background. Each of the three design engineers should have
extensive nuclear power plant design experience, preferably comparable to the
experience gained through previous employment with an architect/engineering
firm in a supervisory capacity.

All team members should be familiar with the site organizations and types of
documents used on site to be able to identify design information and assump-
tions that should be captured in documents related to plant operations,
maintenance, surveillance and test activities. In addition, each team member
should have a sound appreciation of integrated plant operations, maintenance,
testing, surveillance activities and quality assurance, as well as a funda-
mental understanding of the plant's design bases and design considerations,
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so that the inspectors will be able to relate their findings to the function-
ality of the plant safety systems during both normal operations and os-
tulated accident scenarios.

ns an pos-

In general, the NRR project manager for the plant will be involved with each
inspection to the following extent:

- be available to facilitate interactions between the team leader and
licensee contacts

- attend pre-exit and exit meetings

SES level managers from both the region and headquarters will normally
attend the pre-exit and exit meetings.

2515/107-07 INSPECTION TASKS

07.01 Team Leader Pre aration

At least 1 month before the inspection, the team leader should discuss the
following items with the licensee staff. (The aeneral schedules and scope
of the inspection should be announced to the )icensee 3 to 6 months in
advance if possible.)

a. Detailed inspection scope and schedule.

b. Number of participants on the team and office space and coamunication
equipment requirements.

C.

d.

Documents to be made available for the inspection.

Scope of licensee personnel involvement and licensee's organization
charts to help identify the licensee's principal contacts and partici-
pating discipline contacts.

e. Advance arrangements for plant site access, including radiation
protection training, security, and fitness for duty requirements, to
avoid unnecessary delays.

The need for advance copies of identified review materials, such as
the licensee's engineering office organization, station one-line and
three-line wiring diagrams, selected PLIDs, logic diagrams, elementary
wiring diagrams, significant modification packages related to the EDS

or to the fluid systems that could impact the EDS, and engineering
calculations, procedures and guidelines related to the design and
design change control process.

g. The licensee should be requested to provide a presentation following
the entrance meeting. The licensee should be advised that their
presentation should as a minimum address the following:

1. Licensee's organization charts, clearly showing responsibility,
accountability and flow of authority.

2. Station ac and dc distribution system arrangements.

3. Interlocks and ties to various offsite and onsite power sources.
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4. Transfer capability of the systems follow1ng the loss of normal
sources.

5. Spec1fic regulatory cottmitments, 1f they are unique in nature.

6. Licensee' in-house programs for load growth, Iodificationcontrol, setpoint control, etc.

7. Licensee's in-house mon1toring and self assessment programs, if
any.

8. Functional information on a fluid system(s) of interest identi-fied by the team leader.

07.02 Ins ection Pre aration

In preparation for the inspection the inspection team should review and fullyunderstand the goals and scope of the inspection. The team should befamiliar with the design bases, design criteria and licensing coamitments,the safety evaluation reports, and the electrical distribution scheme ingeneral. During the preparation phase, the team members should prepare adraft list of items such as calculations, analyses, drawings, procurementspecifications, test reports, modification packages, and maintenance,surveillance and test procedures which they would like to review. Their
requests for such documents will be verbally provided to the licensee in
advance of the inspection. 4

In addition, the team leader should discuss with the Electrical Systems
Branch of NRR the status of any current electrical issues at the plannedinspection site.

01.03 E~i
During the entrance meeting, the team leader will describe the scope of the
inspection and present the schedule for the inspection, the plant walk down,
the exit meeting and the daily briefing meeting with the licensee. The team
leader will also introduce the inspection team members to the licensee'sstaff. Other logistical considerations relating to working hours and
admission of team members to the office fac111ty before and after normal
working hours will also be discussed.. In addition, the licensee should be
prepared to make a presentation on the electrical system as detailed in
Section 07.0l.g.

01.0 ~E

At the conclusion of the inspection, issues and findings should be formulated
for presentation to the licensee during the exit meeting. The exit meeting
should include a brief discussion of the inspection findings. However, as
with all exit meetings, the licensee should be reminded that the findings are
preliminary until reviewed by NRC management and the inspection report is
issued.

07.05 Re ort Pre aration

To facilitate prompt report issuance, team members should document observed
strengths and weaknesses and specific technical deficiencies as they become
apparent during the inspection. Copies of such documentation should be made
available to the team leader at frequent intervals during the inspection.
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The final report should document the elements reviewed, licensee strengths
and weaknesses, and safety significance of any deficiencies and their regu-
latory basis. The report should also contain an overall suenary, conclusions
drawn, references, and a list of the persons contacted (see Exhibit 1 for a
typical report outline). An appendix should be provided for each report that
identifies each finding, the description of the finding, the technical
requirements, safety significance and associated references. This appendix
provides a summary for each finding so that the concerns are clearly identi-
fied for licensee resolution, regional followup to the findings is assisted,
and DRIS can more readily collate the technical issues for further internal
or external distribution (see Exhibit 2 for a typical finding description).

A copy of each EDSFI report should be sent to the Chief, Special Inspection
Branch, NRR (OMFN 9-A-1).

07. 06 ~Fo1 1 owu

Any unresolved findings identified during the inspection will be appropri-
ately tracked and resolved by the NRC regional office. For complex issues,
appropriate headquarters or contractor personnel can also be utilized to
participate in the followup. To facilitate identification of items requir-
ing followup, a conference call involving regional management and headquar-
ters project and technical management should be held with the team leader
within one week following the exit meeting. Any items requiring iamediate
regulatory followup should be identified at +is time.

2515/107-08 COMPLETION SCHEDULE

This team inspection will commence following the completion of the mainte-
nance team inspections. It is anticipated that most of the EDSFIs TI will be
initiated by FY 91 and completed in early FY 93. Since these inspections are
particularly resource intensive regarding electrical design specialists,
their performance will require close coordination with headquarters staff.
The Special Inspection Branch (RSIB) of the Division of Reactor Inspection
and Safeguards (GRIS) is responsible for arranging for contractor resources
and for monitoring and providing the technical oversight for this TI.

2515/107-09 EÃP I RATION

This temporary instruction will remain in effect until November 1, 1992.

2515/107-10 NR'R TECHNICAL CONTACT

Any questions regarding this temporary instruction should be addressed to
E. V. Imbro, FTS (301) 492-0954 or S. V. Athavale FTS (301) 492-0974. Re-
quests for contractor support should be made directly to DRIS via
memorandum.

2515/107-11 STATISTICAL DATA REPORTING

For RITS input, the actual inspection effort should be recorded against
2515/107. At the discretion of the team leader and regional management,
credit may be taken for completion of appropriate core modules on the basis
of the efforts expended on this TI.
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2515/107-12 ORIGINATING ORGANIZATION INFORMATION

12.01 Or anization Res onsibilities

The Special Inspection Branch (RSIB) of the Division of Reactor Inspections
and Safeguards (DRIS), N'RR will provide support and overall guidance for
these inspections.

12.02 Estimated Resources

Prior to the inspection, the team will visit the licensee's design offices
and plant site for approximately 3 days (4 staff weeks) to gather information
for the inspection team. Each inspection is planned for about 5 weeks for
6 persons with 2 of the 5 weeks being direct inspection by the team at the
licensee office and at plant site (12 staff weeks), 1 week office review
(6 staff weeks), 1 week each for office preparation and report writing

12 staff weeks), and 1 week for team leader preparation, and 5 additional
weeks for the team leader to issue the final report (6 staff weeks) and
1 week of inspection coordinator support for staff briefing, participation in
the final exit meeting and for guiding the team leader when necessary during
the entire inspection process (1 staff week). Thus the total resources
required for activities directly related to the performance of inspection is
approximately 41 staff we"ks per site. For HIPS planning purposes, 360 hours
of direct inspection hours are used for NRC personnel, exclusive of
contractor assistance.

Normally not more than three team member s w) ll be contractors, accounting for
11 to 16 of the 41 staff weeks per inspection. For the planning purposes of
team members, a 6 week cycle is assumed. To complete all sites in two years,
five teams would be required to function simultaneously and would need to
draw on a pool of between 15 to 20 contractor engineers, primarily with
electrical power systems design background.

Team leaders, it is assumed, will function on a 12 week cycle. Therefore a

minimum of 10 to 12 team leaders will be required nationwide to complete this
TI in a two year period.

12.03 Ins ection Im lementation Latitude

The expectation is that this TI will be performed at essentially every site
and that the inspection requirements identified in Sections 04.01 and 04.02
will be accomplished. A regional evaluation, that has been approved at the
regional division director level and that has received concurrence by the
Director, Program Management, Policy Development and Analysis Staff, may

conclude that the inspection scope requirements can be reduced or that the
inspection can be waived for unique situations. These options are envisioned
if indepth inspections had recently been performed in the areas addressed by
the TI.
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12.04 Pro ram Effectiveness Review

There will be a planned hiatus of inspection activity associated with this
TI during the Nonth of September 1991. That will allow for feedback of
regional experience with the TI implementation and to revise the TI approach
as needed. DRIS will coordinate this evolution with the regional offices.

END

Enclosure I: Typical EDSF I repor t Out 1 ine
Enclosure 2: Sample Finding Suamary for Appendix A
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EXHIBIT 1

TYPICAL EDSFI REPORT OUTLINE

EXECUTIVE SUMMARY

1.0 INTRODUCTION

2.0 ELECTRICAL SYSTEMS

2.1 Class IE 4160 Volt AC System
2.2 Class IE 480 Volt System
2.3 Class 1E 125 Volt DC and 125 Volt AC System
2.x (others as needed)
2.4 Conclusions

3.0 MECHANICAL SYSTEMS

3.1 EDG Support Systems
3.2 HVAC System
3.x (others as needed)
3.4 Conclusions

4.0 EDS EQUIPMENT

4.1 Equipment Walkdowns
4.2 Equipment Modifications
4.3 Equipment Testing and Calibration
4.x (others as needed)
4.4 Conclusions

5.0 ENGINEERING AND TECHNICAL SUPPORT

5.1 Organization and Key Staff
5.2 Root Cause Analysis and Corrective Actions
5.3 Engineering Involvement in Operations
5.4 Self Assessment and Training
5.x (others as needed)
5.5 Conclusions

6.0 GENERAL CONCLUSIONS

Appendix A - Findings
Appendix B - Personnel Contacted
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EXHIBIT 2

SAMPLE FINDING SlNNARY FOR APPENDIX A

FINDING; Emergency Diesel Generator Load Sequencer Timers
(Section 2.1 of report)

DESCRIPTION:

The engineering calculations presumed the load sequencer timers would operate
at fixed times. In actuality the timers would operate within a band around
the setpoint. The licensee initiated a review of the calculations with
respect to the timer tolerances to assure the EDG will not be overloaded.

TECHNICAL REQUIREMENTS:

Calculations E-192 Revision 3 and 12210-1A-SQP-23

SAFETY SIGNIFICANCE:

A potential exists for t verlapping starting sequence loads which was not
analyzed. This could overload the EDG.
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UNITED STATES

NUCLEAR REGULATORY COMMISSlON
WASHINGTON, D. C. 20666

NRC INSPECTION MANUAL
TEMPORARY INSTRUCTION 2515/107

RSIB

ELECTRICAL DISTRIBUTION SYSTEM FUNCTIONAL INSPECTION
(EDSFI)

2515/107-01 PURPOSE

This temporary instruction (TI) provides guidance for performing a compre-
hensive team inspection focused primarily on the electrical distribution
system (EOS) at operating nuclear power plants.

2515/107-02 OBJECTI YES

The primary objective of the inspection is ~to assess the capacity of the EOS
to perform its intended functions during all plant operating and accident
conditions. A secondary objective is to assess the capability and perfor-
mance of the licensee's engineering organization in providing engineering and
technical support (EATS). This inspection also examines the interfaces
between the technical disciplines internal to the engineering organization
and the interfaces between the engineering organization and the technical
support groups responsible for the operability of the EDS.

2515/107-03 BACKGROUND

Previous NRC inspection teams have observed that the required functional
capability of certain safety-related systems was compromised due to a lack of
proper EATS, which resulted in the introduction of various design deficien-
cies during the initial design or during subsequent design modifications of
the station electrical distribution system. Examples 'of such deficiencies
are as follows:

a. Load growth on Class 1E emergency diesel generator (EOG) supplied
buses, Class 1E batteries and Class 1E inverters was not monitored and
controlled. This resulted in the overloading of electrical equipment
which compromised the safe shutdown and accident mitigation functions
of certain safety-related systems.

b. Engineering modifications to the EDS were performed without detailed
knowledge of the design basis or thorough consideration of system
interactions or safety system functionality. (Functionality, as used
in this TI, is the ability of the EOS to perform the intended design
functions.)
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c . Temporary modifications have been installed in the EOS for extended
eriods of time without the required 10 CFR 50.59 analysis to estab-
ish that they did not create an unreviewed.safety question.

d. Electrical calculations were not technically adequate and did not
reflect the current facility configuration. This resulted $ n various
equipment being undersized, and a lack of coordination of protective
devices between individual electrical loads, various station buses and
electrical load centers.

e. Calculations to establish protective relay setpoints were not ini-
tially performed or were not updated to reflect setpoint changes and
plant modifications.

f. Surveillance testing and post-modification and post-maintenance
testing were not adequate to verify design assumptions and system
functionality.

g. Comnercial grade or non-like-for -like components and piece parts were
used without being sub)ected to a proper dedication process.

h. Fuse control has been lacking. There have been numerous instances,
because of a lack of such controls, where improperly sized fuses have
been installed in safety equipment.

Electrical connections have not been properly installed resulting in
either a failure or an inadvertent operation of connected equipment.

Mr. M. V. Johnston, Deputy Director, Division of Reactor Safety, Region I,
performed a study entitled "Prioritization of an Electrical Inspection,"
dated September 1989 (Reference Section 04.03.d). The study provides
additional insights into the areas within the EOS that are more signifi-
cant, from a risk perspective, as either initiators of or contributors to
design basis accidents, station blackout or core damage events. . These
insights have been factored into the requirements and guidance of this
instruction.

2515/107-04 INSPECTION REQUIREMENTS

Perform a review of general activities outlined in Sections 04.01 and 04.02
for selected sample load path(s) at each voltage level of the ac and dc
electrical distribution system for conformance with the design requirements.
A load path is defined as the electrical power flow path between the selected
load circuit and all available power source(s).

Inspection guidance is provided in Section 05.02 which includes a broad list
of many possible technical and administrative inspection attributes for
design, installation, test, and operation of the EDS. It is not the intent
of this TI to verify all elements or programs relating to these attributes.
Only those elements or portions of programs will be reviewed which directly
affect the functionality of the equipment (considering all modes of opera-
tion) in the selected load path(s).

'T c r.11o no to ~ 1 h /1 0 /0 A 2515/107



)4
4



04.01 En ineerin Office Ins ection

a.

b.

C.

Verify that the installed EDS is capable of providing quality power to
engineered safety features (ESF) loads on demand to support the safe
shutdown of the plant and accident mitigation functions. This
includes a verification of the onsite and off site power sources
capacity.

(guality power is power which has specified acceptable voltage,
frequency and current such that connected loads will perform their
design safety functions.)

Verify that the design of the EDS is in agreement with regulatory
requirements, licensing comoitments and applicable industry standards
(See Sectior 04.03).

Verify that the ratings and setpoints have been correctly chosen and
controlled for protective and control relays and circuit breakers to
assure proper coordination, protection, required automatic action, and
annunciation.

d.

e.

Verify that the EDS mechanical support systems such as the HVAC, EDG

fuel oil transfer system, EDG cooling water system and air-start
system are adequate to support operation under design basis
conditions.

4

Verify that design modifications to the EDS; including electrical load
growth, have been properly controlled.

04.02 On Site Ins ection

a.

b.

C.

d.

e.

Verify that the installed configuration of the EDS corresponds to the
design requirements and is in agreement with the facility documents.

Verify that the surveillance and test procedures are adequate to
demonstrate the functionality of the equipment or system being tested
or the design assumptions being verified.

Verify that the scope, depth and frequency of maintenance, surveil-
lance and testing (including post-modification testing) of electrical
components in the load path is adequate to verify functional
performance.

Verify that design assumptions, operational restrictions and other
pertinent design or vendor information are accurately and appropri-
ately reflected in operating, maintenance, test, training, and sur-

veillancee

procedures.

Verify that the licensee's engineering organization provides adequate
engineering and technical support to the station operating staff and

to the station maintenance and surveillance staff when required.

Verify that def initive root cause analyses are accompli shed for
operational problems, and corrective actions are appropriate. Qhere
necessary, verify that the engineering support staff participates with

2515/107 w 3 Issue Date: 10/19/90
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9.

the plant operating staff to accomplish definitive root cause analyses
of operational events or to review nonconforming conditions or condi-
tions adverse to quality.

Verify, on a sample basis, engineers and craftsmen who are
responsible for installation and testing of system and components
have appropriate knowledge and skills.

04.03 References

a. 10 CFR 50, Appendix A, GDC 17.

b. 10 CFR 50, Appendix A, GDC 18.

Co

d.

e.

10 CFR 50, Appendix B, Criterion Ill and XI.

"Prioritization of an Electrical Inspection," dated September 1989
(NUDOCS Accession No. 8910120077), Mr. K. V. Johnston, Deputy
Director, Division of Reactor Safety, Region I.
NRC Branch Technical Position PSB-1, "Adequacy of Station Electrical
Distribution Voltages." ]Based on NRC Multiple Plant Action (MPA)
8-48.3

h 4

Plant Technical Specifications and FSAR.c

g. NUREG-0800, Standard Review Plan.

2515/107-05 INSPECTION GUIDANCE

For this inspection, a vertical slice sample from the existing EDS design
will be evaluated, as well as corrective actions associated with operational
events of an electrical nature and modifications to the electrical system
since receipt of the operating license. The size and scope of the inspection
sample may be adjusted for each facility as determined necessary. This
inspection is intended to focus on elements of the EDS which plant experience
and PRA indicate are of higher risk to safety, and which will generate
information sufficient to reach specific conclusions which are indicative of
the functionality of the electrical distribution and the EATS capability of
the licensee.

05.GI

The inspection should sample representative electrical attributes at each
voltage level of the ac and dc safety-related and nonsafety-related elec-
trical distribution system in load paths that power the ESF loads from all
available power sources. Such power sources would include the unit genera-
tor, the offsite power supply, the onsite ac emergency power supply, and the
station direct current (dc) system including the Class 1E batteries, inver-
ters and chargers. The inspection team should evaluate on a sample basis the
design, design changes, operation, maintenance and surveillance of the
as-configured electrical distribution system including modifications made

since receipt of the operating license.
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The team should also review the validity of the root cause analyses of
selected operational problems and the effectiveness of the associated correc-tivee

actions implemented, the disposition of nonconformances and condi-
tions adverse to quality and the effectiveness of the interface between the
engineering, plant operating and support staffs. Verify that the plant staff
has been trained regarding the interface control procedures.

The team leader should establish the scope of the inspection by selecting one
or more load paths from the various sources of electrical power (i.e., the
switchyard, the unit generator and the EDGs for the ac system and the batter-
ies, inverter and charger for the dc system) to the driven loads at each
voltage level. In selecting a sample load path or sample electrical loads,
the team leader should review the inspection and performance history in the
electrical area for the facility including past failures and known weaknesses
and the potential contribution of the load or load path to the probability
for core melt. Consideration should be given to selecting load paths con-
taining EDS support equipment (such as HVAC systems involved with EDS and
service water cooling components for EDS).

05.02 Ins ection S ecifics

This inspection has two components, a design inspection typically conducted
in the engineering offices of the licensee and a concurrently conducted site
inspection. This TI is structured to have additional optional technical
attributes that can be included in this in5pection based on a knowledge of
the performance and prior inspection history< of the facility being inspected.

a. En ineerin Office Ins ection

For the selected load path(s) the inspection team should perform an
in-depth evaluation of engineering and design aspects of the actual
as-built configuration of the ac and dc electrical distribution system
and associated components. This review should include the inspection
of modifications made to the facility since receipt of the operating
license. The review should also address the adequacy of the original
design to the extent necessary to evaluate the adequacy of the exist-
ing as-built design. The engineering office inspection should selec-
tively review the following design attributes and considerations as
applicable for equipment in each load path or for the Nodifications
selected:

1. Regulatory requirements and licensing coamitments have been
implemented and the EDS will perform its intended saf ety
functions.

2. Adequacy of the size and the rating of electrical equipment in
the selected sample load path which may include motors, break-
ers, fuses, contactors, motor control centers (NCCs), load break
switches, cables, buses, transformers, penetrations, EDGs,

batteries, inverters, chargers, capacitors, resistors and thermal
overload heaters.

3. Adequacy of the load study, voltage profiles, voltage drop
calculations, motor starting study, load shedding, ESF bus load
sequencing and overload trip settings for ESF loads including
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4.

5.

6,

7.

8.

9.

10.

12.

13.

consideration of steady state and accident transient loads,
acceleration of the loads during degraded voltage conditions that
may occur during various Nodes of plant operation and accident
mitigation scenarios.

Adequacy of the calculations for the EDG loading and load
sequencing.

Adequacy of short circuit calculations, design of protective
relay logic and relay setting calculations, grounding calcula-
tions and schemes, and protective device coordination studies.

Redundancy and conformance with the single failure criterion,
including the potential for "sneak circuits" that could compro-
mise single failure capability.

Electrical separation of redundant Class lE electrical divisions
and non-Class 1E and Class lE loads, as applicable, includingelectrical isolation of associated circuits.
Proper control logic for system actuation and operation including
interlocking and permissives for protection, indication, annun-
ciation, and for cor-ect manual and automatic operation of the
safety systems during normal and abnormal conditions of the
plant. Accurate translation of contr@1 and interlocking logic
into electrical elementary diagrams dsing relays, solid state
modules and programnable controllers.

Correctly chosen setpoints for overcurrent protective relays
1) to assure proper breaker coordination between different
voltage levels; 2) to prevent exceeding the vendor specified
thermal limits on motors, containment electrical penetrations and
cable insulation systems; 3) to allow starting of electrical
equipment under degraded voltage conditions; and 4) to provide
adequate pre-trip alarms, when applicable.

Adequacy of setpoints and time delays for other protective relays
for attributes such as under-voltage, under -frequency, reverse
power, ground faults, differential current, thermal overload and
phase synchronization to assure functionality of the EDS.

Hechanical loads, such as pump horsepower, correspond to actual
system operating points during normal and accident conditions and
have been correctly translated to electrical loads and incorpo-
rated in the electrical load list as appropriate.

EDS supporting systems, such as the EDG air start, cooling water,
fuel oil storage and transfer, and HVAC for electrical equipment
rooms, are adequately designed to perform both normal and acci-
dent functions.

Adequacy of switchyard design and availability and adequacy of
independent preferred power sources, including bus transfers, and
independence between onsite and offsite distribution systems.
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14.

15.

16.

17.

18.

19.

The accuracy of the electrical load list by reviewing several
large electrical loads and evaluating whether the actual steady
state power requirements during various normal operating and
accident mitigation Nodes are adequate.

The adequacy of root cause analyses, associated corrective
actions and 10 CFR 50.59 evaluations by selecting several LERs,
NCRs or corrective action requests and temporary Nodifications
related to the EDS. Assess the adequacy of the involvement of
the engineering organization with the operating staff in problem
solving and in the interpretation of surveillance and test data.

The involvement of the engineering staff in the specification of
post-modification testing and the development of test acceptance
criteria for the modifications inspected.

Electrical load growth monitoring and control program.

Setpoint calculation and control programs.

Procurement specifications, environmental conditions, and other
applicable design documents to assess FSAR compliance and other
design comnitments izplementation.

In addition to the above design attributes, the following supplemen-
tary attributes may be reviewed as determined by the team leader and
as time allows.

20.

21.

22.

Dedication of comnercial grade components for use in safety-
related applications and non-like-for-like replacements to assure
that the appropriate critical variable ranges have been
preserved.

Adequate incorporation of the design bases and operating limita-
tions in normal and emergency operating procedures and adequate
training of the staff.

Provisions for indidation of bypass and inoperable status, and
requirements for annunciation and the operator actions following
annunciation.

.23.

26.

The functional requirements of EDS support systems and verifica-
tion that these have been correctly translated to logic and
elementary wiring diagrams.

Engineering calculation performance and control program.

Licensee self assessment programs, including gA audits.

Design modifications and temporary modifications control
programs.
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b. On Site Ins ection

To complement the engineering inspection efforts, a site inspection
should be performed to evaluate the adequacy and effectiveness of the
following attributes and their implementation for the load paths
selected for review as part of the engineering review described in
Section 05.02.a.

I. Field validation of the existing configuration of the EDS to
ensure the EDS is in agreement with the facility drawings and
documents such as the g-list, setpoint list, and equipment
location drawings. Verify that appropriate physical separation
has been maintained between redundant Class IE electrical divi-
sions and that no obvious problems exist for internal plant
hazards such as Seismic II over I, seismic interactions, high and
medium energy line breaks, and compartment flooding.

2. Naterial condition of electrical equipment.

3. Surveillance and testing were properly performed by the licensee
to validate key attributes and parameters such as, protective
relay settings, setting of timers, breaker trip settings, EDG
load sequencing and starting logic, fuse and thermal overload
sizes, and Class IE battery capacity, to assure the functionality
of the EDS. Surveillance and test intqrvals used by the licensee
are consistent with those assumed in betpoint calculations, and
are performed at the appropriate intervals.

4. With respect to EATS capability, the inspection team should
review work orders, maintenance requests and temporary modifica-
tions. Evaluate whether inadvertent design changes have been
made through maintenance activities, and whether definitive root
cau se ana lysi s i s being performed for fa i led components or
components that. have recurrent problems. Determine whether
temporary modifications have received an appropriate 10 CFR 50.59
review.

5. Post-modification testing is adequate to verify functionality of
the component or system and to verify the design objectives of
the modification(s).

6. Engineering involvement (e.g., as indicated by documentation) is
adequate for station generated activities such as surveillance,
maintenance, temporary modifications, procurement efforts, field
initiated design changes, setpoint control program, and genera-
tion and implementation of calibration and surveillance proce-
dures.

7. The effectiveness of the licensee's self assessment programs,
including gA audits of engineering and EDS areas.

In addition to the above attributes, the following supplementary
attributes may be reviewed as determined by the team leader and as
time allows.
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8. To the extent appropriate, determine whether the station normal
and emergency operating procedures include any design assumptions
regarding operator action and conversely whether prescribed
operator actions with respect to the EDS can put the plant
outside its design basis.

9. The maintenance program is adequate to maintain the EDS equipment
operable, and to maintain the Eg status of the KOS equipment.

10. Temporary modifications to the safety systems are tracked and
controlled and receive the required technical evaluation in a
timely manner. Review the temporary modification documentation
and tracking system.

11. Controlled copies of the control room drawings and other opera-
tion and training related documents reflect the as-built con-
figuration of plant systems including modifications.

12. Review the material history of selected load path equipment to
determine if component reliability matches that assumed for
design basis or for PRA.

13. Verify, on a sample basis, that engineers and craftsmen who are
responsible for installation and testing have appropriate know-
ledge and skills.

05.03 Results and Conclusions

The results of the inspection should provide a reasonable basis for the team
to draw overall conclusions regarding the ability of the EDS to perform its
intended function, adequacy of EATS, the ability of the licensee to

manage'nd

control the, plant configuration, and the interface between the engineer-
ing and the plant operating staff. Specific conclusions also should be drawn
regarding:

a. The ability of the existing configuration of the EDS to provide
quality power to ensure that the safe shutdown and accident mitigation
functions can be accomplished on demand.

b. The degree to which diagrams, spec.ifications, calculations, "g" lists,
engineering and plant procedures, and drawings are complete, consis-
tent, technically adequate, conservative with adequate margins,
reflect as-built configuration, are controlled, and provide an ade-
quate basis for future design modifications.

c. The degree to which the existing EOS configuration is in compliance
with regulatory requirements and licensing coaeitments.

d. The adequacy of surveillance and test procedures and their implementa-
tion for electrical components.

e. The effectiveness of the licensee's self assessment programs in the
areas inspected.

f. The effectiveness of the licensee's training programs in the areas
inspected.

2515/107 -9- Issue Date: 10/19/90
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2515/107-06 CONDUCTING THE TEAN INSPECTION

Prior to the inspection, the team will visit the licensee's design offices
and plant site for approximately 3 days to review the availability of design
documentation and gather information. The team inspection cycle will
generally be of 5 weeks duration, with the team leader taking an additional
2 weeks to administratively coor dinate the inspection with the regional
office, the licensee and the consultants, gather technical information, and
distribute it to the inspection team. The inspection report should be issued
6 weeks after the exit meeting. The 5 weeks of the team effort should
typically consist of:

Week 1 - In office preparation for the site and engineering inspections.
Keek 2 - Inspection at the site and at the licensee's corporate offices.
Week 3 - In office review.
Week 4 - Inspection at the site and at the licensee's corporate office and

exit meeting.
Meek 5 - Preparation of report inputs for the team leader.

The entire team should be onsite for the entrance meeting. Following the
entrance meeting, a system walkdown should be performed by all team members.

Generally, the inspection team will be composed of the following six members:

a. One team leader 4

b. Two electrical power system design engiraers
c. One mechanical systems design engineer
d. Two electrical field inspectors

However, the size of the team must be adjusted to accowedate the scope of
the inspection and may vary from site-to-site based on the licensee's inspec-
tion and performance history in the electrical area for a given facility, and
also based on input from NRR and regional management.

The team composition and the extent of effort for individual members may be
adjusted by the team leader. The team composition will generally consist of
consultants as well as regional and headquarters staff members. Except for
several pilot inspections that will be led by headquarters, all inspections
per this Tl will be conducted by the regional staff with help in the design
area from NRR/DRIS supplied consultants. It is anticipated that the sur-
veillance testing, maintenance and operational portion of this inspection
will be conducted by regional inspecto. s. This does not preclude the use of
regional inspectors during the design phase if they have the appropriate
technical background. Each of the three design engineers should have
extensive nuclear power plant design experience, preferably comparable to the
experience gained through previous employment with an architect/engineering
firm in a supervisory capacity.

All team members should be familiar with the site organizations and types of
documents used on site to be able to identify design information and assump-
tions that should be captured in documents related to plant operations,
maintenance, surveillance and test activities. In addition, each team member
should have a sound appreciation of integrated plant operations, maintenance,
testing, surveillance activities and quality assurance, as well as a funda-
mental understanding of the plant's design bases and design considerations,
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so that the inspectors will be able to relate their findings to the function-
ality of the plant safety systems during both normal operations and pos-
tulated accident scenarios.

In general, the NRR project manager for the plant will bc involved with each
inspection to the following extent:

- be available to facilitate interactions between the team leader and
licensee contacts

- attend pre-exit and exit meetings

SES level managers from both the region and headquarters will normally
attend the pre-exit and exit meetings.

2515/107-07 INSPECTION TASKS

07.01 Team Leader Pre aration

At least 1 month before the inspection, the team leader should discuss the
following items with the licensee staff. (The general schedules and scope
of the inspection should be announced to the licensee 3 to 6 months in
advance if possible.)

a. Detailed inspection scope and schedule.

b. Number of participants on the team and office space and comnunication
equipment requirements.

c. Documents to be made available for the inspection.

d. Scope of licensee personnel involvement and licensee's organization
charts to help identify the licensee's principal contacts and partici-
pating discipline contacts.

e. Advance arrangements for plant site access, including radiation
protection training, security, and fitness for duty requirements, to
avoid unnecessary delays.

The need for advance copies of identified review materials, such as
the licensee's engineering office organization, station one-line and
three-line wiring diagrams, selected PKIDs, logic diagrams, elementary
wiring diagrams, significant modification packages related to the EDS

or to the fluid systems that could impact the EDS, and engineering
calculations, procedures and guidelines related to the design and
design change control process.

g. The licensee should be requested to provide a presentation following
the entrance meeting. The licensee should be advised that their
presentation should as a minimum address the following:

1. Licensee's organization charts, clearly showing responsibility,
accountability and flow of authority.

2. Station ac and dc distribution system arrangements.

3. Interlocks and ties to various offsite and onsite power sources.

2515/107 -11- Issue Date: 10/19/90
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4. Transfer capability of the systems following the loss of normal
sources.

5. Specific regulatory coamitments, if they are unique in nature.

6. Licensee's in-house programs for load growth, Iodification
control, setpoint control, etc.

7. Licensee's in-house monitoring and self assessment programs, if
any.

8. Functional information on a fluid system(s) of interest identi-
fied by the team leader.

07.02 Ins ection Pre aration
E

In preparation for the inspection the inspection team should review and fully
understand the goals and scope of the inspection. The team should be
familiar with the design bases, design criteria and licensing coaeitments,
the safety evaluation reports, and the electrical distribution scheme in
general. During the preparation phase, the team members should prepare a
draft list of items such as calculations, analyses, drawings, procurement
specifications, test reports, modification packages, and maintenance,
surveillance and test procedures which they would like to review. Their
requests for such documents will be verbally provided to the licensee in
advance of the inspection. 4

In addition, the team leader should discuss with the Electrical Systems
Branch of XRR the status of any current electrical issues at the planned
inspection site.

07.03 ~30
During the entrance meeting, the team leader will describe the scope of the
inspection and present the schedule for Ethe inspection, the plant walk down,
the exit m'ecting and the daily briefing meeting with the licensee. The team
leader will also introduce the inspection team members to the licensee's
staff. Other logistical considerations relating to working hours and
admission of team members to the office facility before and after normal
working hours will also be discussed. In addition, the licensee should be
prepared to make a presentation on the electrical system as detailed in
Section 07.01.g.

07.0 ~Ei 0

At the conclusion of the inspection, issues and findings should be formulated
for presentation to the licensee during the exit meeting. The exit meeting
should include a brief discussion of the inspection findings. However, as
with all exit meetings, the licensee should be reminded that the findings are
preliminary until reviewed by XRC management and the inspection report is
issued.

07.05 Re ort Pre aration

To facilitate prompt report issuance, team members should document observed
strengths and weaknesses and specific technical deficiencies as they become
apparent during the inspection. Copies of such documentation should be made
available to'he team leader at frequent intervals during the inspection.

Issue Date: 10/19/90 - 12- 2515/107
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The final report should document the elements reviewed, licensee strengths
and weaknesses, and safety significance of any deficiencies and their regu-
latory basis. The report should also contain an overall sugary, conclusions
drawn, references, and a list of the persons contacted (see Exhibit 1 for a
typical report outline). An appendix should be provided for each report that
identifies each finding, the description of the finding, the technical
requirements, safety significance and associated references. This appendix
provides a summary for each finding so that the concerns are clearly identi-
fied for licensee resolution, regional followup to the findings is assisted,
and DRIS can more readily collate the technical issues for further internal
or external distribution (see Exhibit 2 for a typical finding description).

A copy of each EDSFI report should be sent to the Chief, Special Inspection
Branch, NRR (O'HFN 9-A-1).

07. 06 ~Fo11owo

Any unresolved findings identified during the inspection will be appropri-
ately tracked and resolved by the NRC regional office. For complex issues,
appropriate headquarters or contractor personnel can also be utilized to
participate in the followup. To facilitate identification of items requir-
ing followup, a conference call involving regional management and headquar-
ters project and technical management should be held with the team leader
within one week following the exit meeting. Any items requiring immediate
regulatory followup should be identified at his time.

I

2515/107-08 COMPLETION SCHEDULE

This team inspection will commence following the completion of the mainte-
nance team inspections. It is anticipated that most of the EDSFIs TI will be
initiated by FY 91 and completed in early FY 93. Since these inspections are
particularly resource intensive regarding electrical design specialists,
their performance will require close coordination with headquarters staff.
The Special Inspection Branch (RSIB) of the Division of Reactor Inspection
and Safeguards (DRIS) is responsible for arranging for contractor resources
and for monitoring and providing the technical oversight for this TI.

2515/107-09 EXP IRATION

This temporary instruction will remain in effect until November I, 1992.

2515/107-10 NRR TECHNICAL CONTACT

Any questions regarding this temporary instruction should be addressed to
E. V. Imbro, FTS (301) 492-0954 or S. V. Athavale FTS (301) 492-0974. Re-
quests for contractor support should be made directly to DRIS via
memorandum.

2515/107-11 STATISTICAL DATA REPORTING

For RITS input, the actual inspection effort should be recorded against
2515/107. At the discretion of the team leader and regional management,
credit may be taken for completion of appropriate core modules on the basis
of the efforts expended on this Tl.
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2515/107-12 ORIGINATING ORGANIZATION INFORMATION

12.01 Or anization Res onsibilities

The Special Inspection Branch (RSIB) of the Division of Reactor Inspections
and Safeguards (DRIS), NRR will provide support and overall guidance for
these inspections.

12.02 Estimated Resources

Prior to the inspection, the team will visit the licensee's design offices
and plant site for approximately 3 days (4 staff weeks) to gather information
for the inspection team. Each inspection is planned for about 5 weeks for
6 persons with 2 of the 5 weeks being direct inspection by the team at the
licensee office and at plant site (12 staff seeks), 1 week office review
(6 staff weeks), 1 week each for office preparation and report writing

12 staff weeks), and 1 week for team leader preparation, and 5 additional
weeks for the team leader to issue the final report (6 staff weeks) and
1 week of inspection coordinator support for staff briefing, participation in
the final exit meeting and for guiding the team leader when necessary during
the entire inspection process (1 staff'eek). Thus the total resources
required for activities directly related to the performance of inspection is
approximately 41 staff we"ks per site. For HIPS planning purposes, 360 hours
of direct inspection hours are used for NRC personnel, exclusive of
contractor assistance.

Normally not more than three team members w)ll be contractors, accounting for
11 to 16 of the 41 staff weeks per inspection. For the planning purposes of
team members, a 6 week cycle is assumed. To complete all sites in two years,
five teams would be required to function simultaneously and would need to
draw on a pool of between 15 to 20 contractor engineers, primarily with
electrical power systems design background.

Team leaders, it is assumed, will function on a 12 week cycle. Therefore a

minimum of 10 to 12 team leaders will be required nationwide to complete this
TI in a two year period.

12.03 Ins ection Im lementation Latitude

The expectation is that this TI will be performed at essentially every site
and that the inspection requirements identified in Sections 04.01 and 04.02
will be accomplished. A regional evaluation, that has been approved at the
regional division director level and that has received concurrence by the
Director, Program Management, Policy Development and Analysis Staff, may

conclude that the inspection scope requirements can be reduced or that the .

inspection can be waived for unique situations. These options are envisioned .

if indepth inspections had recently been performed in the areas addressed by
the TI.
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12.04 Pro ram Effectiveness Review

There will be a planned hiatus of inspection activity associated with this
TI during the Nonth of September 1991. That will allow for feedback of
regional experience with the TI implementation and to revise the Tl approach
as needed. DRIS will coordinate this evolution with the regional offices.

END

Enclosure 1: Typical EDSFI report Outline
Enclosure 2: Sample Finding Su+nary for Appendix A
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EXHIBIT 1

TYPICAL EDSFI REPORT OUTLINE

EXECUTIVE SUMMARY

1.0 INTRODUCTION

2.0 ELECTRICAL SYSTEMS

2.1 Class 1E 4160 Volt AC System
2.2 Class IE 480 Volt System
2.3 Class 1E 125 Volt DC and 125 Volt AC System
2.x (others as needed)
2.4 Conclusions

3.0 MECHANICAL SYSTEMS

3.1 EDG Support Systems
3.2 HVAC System
3.x (others as needed)
3.4 Conclusions

4.0 EDS EQUIPMENT

4.1 Equipment Walkdowns
4.2 Equipment Nodifications
4.3 Equipment Testing and Calibration
4.x (others as needed)
4.4 Conclusions

5.0 ENGINEERING AND TECHNICAL SUPPORT

5.1 Organization and Key Staff
5.2 Root Cause Analysis and Corrective Actions
5.3 Engineering Involvement in Operations
5.4 Self Assessment and Training
5.x (others as needed)
5.5 Conclusions

6.0 GENERAL CONCLUSIONS

Appendix A - Findings
Appendix B - Personnel Contacted

2515/107 E1-1 Issue Date: 10/19/90



a'



~'XHIBIT2

SAMPLE FINDING SUMMARY FOR APPENDIX A

FINDING: Emergency Diesel Generator Load Sequencer Tieers
(Section 2.1 of report)

DESCRIPTION:

The engineering calculations presumed the load sequencer timers would operate
at fixed times. In actuality the timers would operate within a band around
the setpoint. The licensee initiated a review of the calculations with
respect to the timer tolerances to assure the EDG will not be overloaded.

TECHNICAL REQUIREMENTS:

Calculations E-192 'Revision 3 and 12210-1A-SIP-23

SAFETY SIGNIFICANCE'

potential exists for overlapping starting sequence loads which was not
analyzed. This could overload the EDG.
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