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SUMMARY

Scope:

This inspection consisted of a detailed review of the core spray system (CSS)
for Browns Ferry Unit 2. The purpose of this review was to ensure that the CSS

could satisfy its safety function of core standby cooling as described in
Section 6 of the Browns Ferry FSAR. The CSS works in conjunction with other
injection systems, providing core standby cooling at low pressure. Areas
evaluated included: (1) engineering (mechanical, nuclear, electrical, and
instrumentation and control); (2) construction quality (mechanical/structural,
electrical, and instrumentation); and (3) implementation of selective
improvement programs as described in the Browns Ferry Nuclear Performance Plan,
Volume 3.

Results:

No problems were identified that would result in the CSS not performing its
designed safety function.

The results in the three areas reviewed are provided below. There were four
violations identified during the review which included (1) ineffective
corrective action in the areas of calculations, welding records, and identi-
fication of hardware deficiencies; (2) failure to comply with instruction,
procedure and drawing requirements during initial hardware installation;
(3) failure to comply with plant procedures; and (4) inadequate plant
procedures.

En ineerin

The team concluded that the core spray system was functional, subject to the
scheduled system modifications, and that the design was adequately supported by
calculations. Calculation errors continued to be identified and indicate
ineffective corrective action since this type of problem had been identified on
several previous occasions.

Construction ualit

In general, installations conformed to design drawings, licensee requirements,
and commitments. Hardware that had been walked down by TVA during the current
shutdown complied with drawing requirements to a greater degree than equipment
that had not been walked down. However, several hardware discrepancies were
identified by the NRC during the field walkdowns. Also, nonconformances were
found in the failure to effectively correct items that were previously
identified by the licensee, such as retrievability of weld filler material and
base material certified material test reports. The radiograph film review
identified nonconformances with the adequacy of previous film interpretation
that accepted unacceptable weld conditions.



Im lementation of Browns Ferr Nuclear Performance Plan

On the basis of a review of the core spray system, there appears to be adequate
program implementation in the following areas -to support Unit 2 startup:

Design Baseline and Verification Program
TVA As-Constructed Walkdowns
Drawing Control Program
ASME Code Section XI
Restart Test Program (Prestartup)
Design Changes
Instrument Line Slope
Melding
g-List Implementation
Contractor Recommendations

The following programs, due to the identification of problems, will require
additional TVA attention and NRC followup inspections:

Calculations
Modification Controls
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REPORT DETAILS

PERSONS CONTACTED

The following people, contacted during this inspection, also attended the
exit interview:

Licensee Em lo ees

J. Bynum, Vice President, Nuclear Power Production
G. Campbell, Plant Manager
P. Carier, Site Licensing Manager
S. Fisher, Vice President, Nuclear Business Operations
M. Herrell, Plant Operations Manager
J. Hutton, Operations Superintendent
N. Kazanas, Vice President, Nuclear Assurance & Services
D. Kehoe, Senior Engineering Specialist
0. Kingsley, Senior Vice President, Nuclear Power
N. McFall, Site Licensing Engineer
F. Moreadith, Vice President, Nuclear Engineering
J. Rupert, Lead Civil Engineer
P. Salas, Compliance Supervisor
A. Sorrell, Maintenance Superintendent
6; Turner, Site guality Assurance Manager
H. Weber, Engineering/Modification Restart Manager
R. Weir, Acting Chief Mechanical/Nuclear Engineer
0. Zeringue, Site Director

The NRC inspection team also contacted other licensee employees or
contractors, including licensed reactor operators, auxiliary operators,
craftsmen, technicians, and public safety officers, as well as quality
assurance, design, and engineering personnel.

NRC Attendees

R. Bernhard, Project Engineer
W. Bearden, Resident Inspector
D. Carpenter,'ite Manager
E. Christnot, Resident Inspector
E. Goodwin, Technical Assistant
B. Liaw, TVA Projects Division Director
B. Wilson, Assistant Director for Inspection Programs

References used throughout this report are listed in Appendix A and are
sequentially numbered under the specific discipline area. Abbreviations
used throughout this report are listed in Appendix B.
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2 MECHANICAL/NUCLEAR DISCIPLINE REVIEW

2.1 En ineerin Review

Dui ing the engineering review, the NRC inspection team reviewed the mechar»cal/
nuclear design of the core spray'ystem and compared the design. with regulatory
requirements and TVA commitments for Browns Ferry Unit 2.

2.1.1 Review of Engineering Calculations

>lithin the framework of the Browns Ferry Design Baseline and Verification
Program, the licensee identified the essential mechanical and nuclear calcula-
tions. For the core spray system, 25 essential calculations were prepared.
During this inspection, the team reviewed 14 core spray system calculations in
aetai 1 (see Appendix A, Mechanical/Nuclear [M/Nj references M/Nl through 14).
Additionally the team reviewed two other Browns Ferry calculations (references
Y/N15 and 16) that impact the core spray system design. The team reviewed the
calculations for overall content, format, identification of specific acceptance
criteria, validity of assumptions, general engineering approach, calculation
accuracy, and identification of specific conclusions. In general, the
calculations were complete and accurate, and used acceptable calculation
methods. However, several calculations contained: {1) unconservative
assumptions, (2) unconservative calculation methods, or (3j calculation errors.
Calculation concerns are discussed in the following paragraphs.

{1) Assum tion and Calculation Method

The team determined that calculation MD-(2075-87216, Revision 2, "Core
Spray Relief Valve Sizing," (reference M/N9), contained an unconservative
assumption and calculation method. This'calculation assumed that super-
heated steam existed on the downstream side of the in„'ection check'alves
and that the volume of superheated steam leaking through the injection
check valves caused the core spray system relief valves to actuate and
release water equal to the steam leakage rate (plus the release rate due
to volumetric expansion of the volume of water in the system). The team
considered this to be an unconservative assumption and calculation method
because leakage of high-temperature water through the injection check
valves followed by isenthalpic expansion to a steam/water mixture results
in a larger specific volume than leakage and expansion of superheatea
steam. Revision 4 of the calculation corrected this unconservative
assumption. This item is considered closed.

{2) Calculation Methods

For all calculations involving the determination of a system pressure
drop, the method used did not account for an increase in the relative
roughness of the pipe inside surface as the pipe ages (i.e., due to
corrosion or other causes). Specifically, calculations MD-(2075-87215,
Revision 0, "Pipe Sizing of Core Spray System" and MD-(2075-87258, Revi-
sion 1, "Core Spray Pump NPSH and Performance Calculation" did not account
for the aging effect on carbon steel piping.



5 > )

0



After the inspection, the licensee provided additional information regard-
ing flow degradation due to corrosion of carbon steel piping. This
additional information indicated that other architect-engineering firms
and utilities contacted by TVA do not assume flow loss from carbon steel
piping corrosion on condensate or feed systems. The licensee is currently
reevaluating its position on the need to assume flow loss because of
recent information from industry that indicated that corrosion may have
contributed to system flow loss at other utilities. This item is identi-
fied as inspector followup item 50-260/89-16-9, pending the licensee's
resolution of the new industry information on this issue.

Calculation Errors

The team identified several calculations that contained errors. .The team
identified these errors to the licensee and they have been corrected or
are being corrected. One calculation, MD-Q2075-87215, Revision 0, "Pipe
Sizing of Core Spray System" contained numerous errors and inconsisten-
cies. The number and type of errors found in this calculation indicated
that it was not only poorly prepared, but it also was inadequately
checked. The types of errors found included: incorrect flow configura-
tion used, arithmetic errors, incorrect values selected from handbook
tables, incor rect values read from friction factor charts, and incorrect
pipe schedules used. Some of the same types of errors were also found in
a similar calculation, MD-Q2075-87258, Revision 1, "Core Spray Pump NPSH

and Performance Calculation". Both calculations had been prepared by. the
same person. For example, both calculations identified the section of
pipe from the outer injection valves to the reactor vessel as 12-inch
schedule 80S (stainless steel). This pipe had been changed to 12-inch
schedule 80. carbon steel, but this change was not reflected in the calcula-
tion. Schedule 80 pipe has a smaller inside diameter than schedule 80S

pipe; thus, the pressure drop is greater. The team noted that errors
that the licensee had found and corrected before the inspection in calcula-
tion MD-Q2075-87258 had not 'been corrected in calculation MD-Q2075-87215.

Calculation MD-Q2075-87216, Revision 2, "Core Spray Relief Valve Sizing"
contained an error in the value for the coefficient of thermal expansion
of water used in the calculation. The calculation errors should have been
corrected as part of the licensee corrective action for CAQR BFN 880646.
Additional discussion concerning ineffective corrective action for this
CAQR is contained in section 4. 1. 1 of this report. The failure to take
appropriate corrective action is identified as the first example of
viol ati on 50-260/89-16-01.

2.1.2 Review of Calculation Cross-Reference Information System

The NRC inspection team also reviewed the Calculation Cross-Reference Informa-
tion System (CCRIS). CCRIS output sheets-for 10 calculations were reviewed.
The sheets reviewed included the calculations identified in references M/N21.a
through 21.j. Of the 10 sheets reviewed, 4 had no errors, 2 had minor typo-
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graphical errors, and 3 had substantive errors because CCRIS files were not
adequately revised when the calculations were revised. For example, references
M/N2l.g, 21.i, and 21.j refer to the wrong revisions of documents because CCRIS
was not revised when the calculations were revised. Also, references H/N2l.g,
21.i, and 21.j are missing predecessor documents that were added to later
calculation. revisions, but are not included in the current CCRIS records.

The team determined that surveillance instructions (SIs) were not identified in
CCRIS as successor documents. As an example, the value of minimum pressure at
the core spray pump discharge identified in the system SI is a measurement that
should be tied to a specific calculation. By identifying SIs as successor
documents in the CCRIS output, the technical bases for the SIs would be
maintained. This would permit control of the SI parameters when calculations
are revised. This situation was identified by the licensee in the Safety
System Functional Inspection (SSFI) conducted on the residual heat removal
(RHR) system that preceded this inspection. The licensee stated that it plans
to add a new field to CCRIS to permit referencing SIs as successor documents.

The team indicated to the licensee that the CCRIS is considered a valuable
engineering tool for ensuring that interacting calculations and drawings are
kept current. The licensee is considering the need to have the Browns Ferry
design engineers review each of the calculations applicable to their respective
system to ensure that listed CCRIS information is current- and factual. NRC

does not plan to specifically followup on the licensee's input to this review.

2. 1.3 Review of Conditions Adverse to equality Report

The inspection team reviewed Conditions Adverse to guality Report (CARR) No.
BFE880936, Revision 0. This CARR involved orifice sizing in the core spray
system and resulted from differences between the required orifice sizes in
calculations and those verified during system walkdown. The team reviewed the
report in detail to ensure that the corrective actions were properly
implemented. One of the identified corrective actions was increasing the size
of the minimum flow line orifices. The team reviewed the maintenance request
forms for this work and conducted a field survey of two of the orifices. The
team determined that the proper orifice sizes were identified on the orifice
plate handles. The proper corrective action appeared to have been taken and no
problems were identifi'ed.

Two other CAgRs (references H/N19 and 20) were reviewed for applicability to
the core spray system. The team noted no concerns relative to the licensee's
application of corrective actions for the core spray system.
2. 1.4 Review of Restart Design Criteria Document

The team reviewed Design Criteria Document (DCD) BFN-50-7075, Revision 2, ~

"Browns Ferry Nuclear Plant, Core Spray Cooling System--Unit 2" with regard to
mechanical/nuclear, design compared with the system as documented in the Con-
figuration Control Drawing (CCD) 2-47E814-1, Revision 10, and Revision 13,
"Flow Diagram-Core Spray System". The DCD identified the safety functions of
the core spray system and the CCD identified that the equipment necessary to
perform the safety function was installed. The review uncovered no problems.

-4-
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2.1.5 Review of Configuration Control Drawings

The team reviewed CCD 2-47E814-1, Revision 10 and Revision 13, "Flow Diagram-
Core Spray System" with regard to mechanical design. As stated above, the CCD

was compared with the core spray DCD and no problems were identified, except
tor one minor discrepancy: a vent line just inside containment penetration
X-16B was identified as a test line. The licensee revised the CCD during the
inspection to correct the line identification to "Vent."

2.1.6 Review of Containment Penetration Isolation Design

The team reviewed the provisions for isolation of each of the containment
penetrations for the core spray system. The core spray DCD (reference M/N22),
paragraph 3.7.1(4), identified the system as a "closed system outside
containment." All lines penetrating containment that can communicate with the
containment environment are provided with double valve isolation. The team
found no problems concerning compliance with the 10 CFR 50, Appendix A general
design criteria regarding containment isolation.

The primary containment system restart DCD, BFN-50-7064A, Revision 2, "Browns
Ferry Nuclear Plant, Primary Containment System-Unit 2," (reference M/N23)
stated that instrument line penetrations shall have a flow-restricting orifice
inside containment and an excess flow check valve outside containment. Pene-
trations X-27C and X-27D are core spray instrument'lines. Revision 13 of the
core spray system CCD (reference M/N25) shows that a 0.250 inch
flow-restricting orifice is located in each line just'inside containmenx..
Drawing 2-47E600-59, Revision 5, "Mechanical Instruments and Controls" shows
that an excess flow check valve is located in each line just outside
containment. This containment isolation for the two instrument lines is
considered acceptable.

2.1.7 Review of Containment Isolation Valve Testing

The team reviewed the surveillance instructions (Sls) (references M/N24.a
through 24.e) for the testing of containment isolation valves for the core
spray system. The correct valves to be tested were identified in the SIs. The
team noted no concerns with the test procedures relative to conformance with
the test requirements of the applicable documents, 10 CFR 50, Appendix J, and
the ASME Boiler and Pressure Vessel Code, Section XI. The valve lineups
identified in the SIs were reviewed and found to be correct. Additional
discussion on containment isolation valve testing is contained in paragraph 6.9
ot this report.

2.1.8 Review of Code Class Boundaries

The team reviewed the ASME Boiler and Pressure Vessel Code, Section XI, class
boundaries specified by the licensee for inservice inspection purposes.
Drawing 47M814.-1-ISI Revision 0, "ASME Section XI Core Spray System Code Class
Boundaries" identified the class breaks. The team reviewed this drawing and
found no problems relative to the selection of class breaks in accordance with
10 CFR 50 and draft Regu'latory Guide 1.26.

-5-
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2.1.9 Review of Inservice Testing Program for Pumps and Valves

The team reviewed the pump and valve inservice testing program per ASME Boiler
and Pressure Vessel Code, Section XI. This program is described in references
M/N30.a and 30.c. This program was reviewed and accepted by the NRC as stated
in references M/N30.b .and 30.d. The team's review of the program showed that
all appropriate pumps and valves were included in the test program. All
testing was in accordance with Section XI requirements, except where code
exemptions were requested and obtained from the NRC. No problems were
identified.

2.I. 10 Review of Baseline Punchlist Open Items

The team reviewed three open items on the System 0075 SYSTER Report Baseline
Punchlist (references M/N28.a, 28.b and 28.c), to determine their status or
disposition. All three items had been closed. The calculations covered by
references M/N28.a and 28.b were no longer required and a CARR was initiated to
cover a concern noted in reference M/N28.c. No problems were identified.

2. 1.11 Review of TVA Response to NRC Bulletin 88-04

NRC Bulletin 88-04 concerns the potential for deadheading a pump in systems
that have two or more pumps sharing a mini-flow line. There also is concern
that t'e mini-flow line will not have adequate capacity, even for one-pump
operation. The licensee's responses are given in references M/N29.a, 29.b,
29.d, and 29.f. The NRC found the licensee's responses to be satisfactory as
noted in reference M/N29.c. The team reviewed these documents to ensure that
the backup documents were available and supported the licensee's submittals.
No problems wer'e identified.

2. 1. 12 Review of Injection Valve Electric Motor Operator Design

The licensee recently replaced electric motor operators per ECN P3118,
reference 33 for injection valves 2-FCV-75-25 and 2-FCV-75-53 because motor
brakes on the original operators had not been environmentally qualified. The
team reviewed the operator sizing calculation (reference M/N17) to determine
whether it was acceptable. The calculations demonstrated that there was margin
between the available motor torque and the required motor torque. Although the
team determined that the new operators have a slower operating time and do not
require brakes, the operators were acceptable for performing their required
safety function. No problems were identified.
2. 1. 13 Review of Closing Time for Core Spray Pump Mini-flow Isolation Valves

The team reviewed CARR BFP890747, Revision 0 (reference M/N32), which
identified a potential problem with the closing time of core spray (CS) pump
mini-flow isolation valves 2-FCV-75-9 and 2-FCV-75-37. Because of the change
in opening time of the CS injection valves (2-FCV-75-25 and 2-FCV-75-53), GE
performed a new loss-of-coolant accident (LOCA) analysis, NEDC-31580P. To meet
the CS flow requirements, the CS pump mini-flow isolation valves 2-FCV-75-9 and
2-FCV-75-37 must be fully closed within 75 seconds after a LOCA occurs.
Allowing for a 15-second c'closure time, the signal to close must initiate within

-6-
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60 seconds. The licensee is ordering new valves for 2-FCV-75-9 and 2-FCV-75-37
and the procurement request form (reference M/N31) stated that the operators
shall have a 10-second operating time. This is covered under Design Change
Notices (DCNs) W8022A and W8023A. ASME Code Section XI allows a valve's stroke
time to vary up to 50 percent; thus, the maximum closure time is 15 seconds
(150 percent of 10 seconds). A question open at the time of the inspection was
whether the close signal will occur within 60 seconds of the LOCA. The
licensee was revising Calculation MEB-MD-(2075-870504, Revision 0, to
demonstrate that the close signal will initiate within 60 seconds. The
licensee has committed to resolve this issue before restart. This item is
identified as inspection followup item (IFI) 50-260/89-16-10. [Also see
discussion in Section 4. 1. 1.(5)]

2. 1. 14 Review of Torus Strainer and Core Spray Sparger Nozzle Diameters

The team reviewed the size of the holes in the torus strainers and the core
spray sparger nozzles to ensure that the strainer holes are smaller than the
holes in the nozzles. The strainer holes are 0.125 inch in diameter. The
smallest diameter nozzle hole is 0.56-inch as identified in De Rotterdamsche
Droogook Drawing No. 30583-1680RC, sheet 2 of 2 (reference M/N34). Therefore,
the strainer should be able to remove any foreign material that would tend to
clog the nozzle holes.

2.1. 15 Conclusions

The NRC team concluded that the'echanical and nuclear design of the core spray
system was acceptable. No major problems were found. However, several weak
areas require corrective action.

The items requiring corrective action are:

(1) Reevaluate position on the need to assume flow loss due to corrosion of
carbon steel pipe because of recent new industry information indicating
that this corrosion may have contributed to system flow loss at other
utilities. See Section 2. 1.1(2) above.

(2) A number of errors in various calculations must be corrected. See Section
2.1.1 above.

(3) CCRIS should be revised to include surveillance instructions (SIs) as
successor documents whenever a calculation serves as the basis for an SI
value. It is the NRC team's understanding that the licensee is planning
to do this. See Section 2. 1.2 above.

(4) CCRIS input should be reviewed by the the Browns Ferry design engineers
for each of the calculations applicable to their system to ensure that the
listed CCRIS information is cur rent and factual. Existing errors should
be corrected. See Section 2. 1.2 above.

(5) TVA should complete the revision.of Calculation MEB-MD-(2075-870504,
Revision 0, in order to demonstrate that the close signal will initiate
within 60 seconds of a LOCA. See Section 2. 1. 13 above.
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2.2 Hardware Review Civil/Structural and Mechanical

The team's inspection of civil/structural installations related to the core
spray system included the following items: embedded plates (3), pipe supports
(13), expansion anchors (37), structural steel connections (25 bolts in 9

connections), heating, ventilation, and air conditioning (HVAC) duct supports
(5), and one masonry wall. Mechanical installation inspections included 300
feet of piping, 14 valves, and 4 pumps. The team compared field installations
with design drawings and requirements and performed or witnessed nondestructive
testing of expansion anchors, embedded plates, pipe wall thickness, and
structural bolt tension.

2.2. 1 Pumps

The team examined the installation of CS pumps 2A, 2B, 2C, and 2D for
conformance to design drawings. The attributes verified included proper
foundation installation, seal orientation, and fastener type and installation.
The following drawings provided the acceptance criteria for this inspection:

Vendor manual, "Bingham International 12 by 16 by 14 1/2 CVDS Pumps"

TVA Drawing 41N734, Revision 3, "Miscellaneous Foundations, Elevation
519'0"
TVA Drawing 41DS734, Revision 0,'Anchor Bolt Details"
TVA Drawing 41BM734, Revision 2, "Civil Bill of Material"
Bingham Pump Company Drawing FD280257/G4, "Pump Outline"

The team verified the pump fasteners and seal piping were installed in
accordance with the drawings. The team identified two discrepancies between
the design drawings and the field installation of the pump foundations.

(1) Sheet 4 of Drawing 41BM734 and detail B of Drawing 41N734 required that
eight shear bars be installed on the pump bearing plate. These shear bars
were not installed.

(2) Drawings 41N734 and 41DS734 required self-locking nuts to be installed on
the embedded pump foundation bolts. Standard heavy hex nuts were
installed.

The missing shear bars were subsequently documented by the licensee on a

drawing discrepancy (DD) form. The licensee subsequently identified the
incorrect nuts on maintenance requests (MRs) that provided for replacement with
the proper material. The RHR pump foundations are detailed on the same

drawings as the CS pumps. These drawings also specify shear bars and
self-locking nuts for the RHR pumps. The team examined the installed Unit 2

RHR pumps and found that shear bars and self-locking nuts had not been
installed. Failure to comply with the drawing requirements is identified as
the first; example of violation 50-260/89-16-02, "Failure to follow .

procedures/drawing during hardware installation."

2.2.2 Piping System Components

The team examined approximately 300 feet of CS system piping in the NE corner
room for conformance to the configuration shown on stress isometrics, including- 8-
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2.2.2 Piping System Components

The team examined approximately 300 feet of CS system piping in the NE corner
room for conformance to the configuration shown on stress isometrics, including
support type and location. The team examined approximately 23 valves in the
inspected piping runs for damage, deterioration, proper fastener thread engage-
ment and valve orientation. The following piping runs were inspected:

Isometric Drawing 47N58-204, from CS pumps B and D to drain pump B

and node point C398

Isometric Drawing 47W403-213, from drain pump 8 to node point C61

Isometric Drawing 47W458-203, all piping below node point C3

Isometric Drawing 47M458-205, all piping

Isometric Drawing 47M403-205, all piping in detail B205

In addition, the team ultrasonically measured the wall thickness at six elbows,
located at data points C26, C25, C20, and C21 on Isometric Drawing 47N58-205

. and Cl and (13 on Isometric Drawing 47M458-203. Readings were taken at a
minimum of five locations on each fitting.t The team determined that the piping and components inspected conformed to the
requirements for the attributes inspected. Minimum wall thicknesses were all
within allowables. Valve fasteners and material condition were acceptable.
However, the team did note the following minor drawing discrepancies:

Pump seal-leakage, pump discharge, and casing drain piping were not piped
as shown on Drawing 47M458-H-2.

Pump D discharge check valve was not oriented 45 degrees as shown on
Drawing 47W458-203.

A plugged 1/2-inch half-coupling located near node 41 and 3/4-inch tap to
PT-75-48 were not depicted on'sometric Drawing,47W458-203.

2.2.3 Pipe Supports

The team selected the following pipe supports and performed a detailed field
inspection to verify conformance to requirements:

2-CS-H-4
2»CS-H-9
2-CS-H-10

2-CS-H-11
2-CS-H-21
2-CS-H-56

2-CS-R-1
2-CS-R»17A
2-CS-R-58

0
The team also inspected pipe anchors adjacent to CS pumps 2B and 2D.

- 9-
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Detailed design drawings and the following documents provided the acceptance
criteria for this inspection:

Vendor catalogues
TYA Drawing 478435-1, Revision 18, "General Notes —Pipe Supports"
General Construction Specification G-43, Revision 10, "Support and
Installation of Piping Systems in Category I Structures"

Attributes inspected included absence of damage, orientation, material type and
size, fasteners and locking devices, interferences, settings, location, and all
other features specified on design drawings.

The team found the pipe supports in the inspection sample had been included in
the IE Bulletin 79-14 program and the Long-Term Torus Improvement Program
(LTTIP) and had been as-built, evaluated, and modified as needed. In general,
these supports conformed to drawing and design requirements.

The team identified extensive discrepancies between Drawing 48N1025 and the
installed pipe anchors at the CS pumps. These discrepancies included
undersized and missing welds, half-size jam nuts installed on the hold-down
bolts instead of hex head nuts and jam nuts, lack of full thread engagement on
structure to integral anchor forging, and unmarked studs instead of the
drawing-specified high-strength bolts. The licensee had previously identified
the need to as-build these anchors for an IE Bulletin 79-14/LTTIP piping
analysis boundary evaluation. The anchors had erroneously been omitted from
the LTTIP effort. The team reviewed draft (unsigned and undated) field
sketches which indicated that these discrepancies would have been identified by
the licensee.

The team determined the pipe supports inspected were in general conformance
with design requirements and was satisfied that the licensee's ongoing programs
would have identified the deficiencies noted above.

2.2.4 Embedded Plates

The team selected three embedded p'tates in the NW corner room and witnessed
licensee personnel perform an ultrasonic examination for plate thickness. The
team compared plate size and location with design drawings. The plates
inspected were attachment points for pipe supports 2-CS-R-59 and 2-RCIC-R-73
(first support off branch connection to CS system).

The team found the plate thickness, size, and location were all as specified on
TVA Drawing 48W1002-1, Revision 3, "Miscellaneous Steel, Pipe Supports and
Anchors Below El. 565.0."

All other areas reviewed were also acceptable.

2.2.5 Masonry Walls

The team evaluated the licensee's response to IE Bulletin 80-11, "Masonry Wall
Design," as it related to the CS system. This evaluation consisted of a
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0 partial walkdown of the CS system to verify that any masonry walls that couldaffect CS system operability had been included in the IE Bulletin 80-11
program, a review of the calculation for a masonry wall at columns N and R9,
and field inspection of this wall to verify calculation assumptions.
The licensee's response to IE Bulletin 80-11 only identified one wall that
supported CS system components or. whose failure could impact CS system
components. This wall, located in the reactor building on elevation 565 ft at
column lines N and R9, was designated as wall 42 by the licensee. The team did
not identify any additional walls that could have affected the CS system.

The team reviewed Calculation CD-(0303-880424 and could visually verify the
physical attributes used in the calculation, such as location, height and
length, general type of construction, and attachments.

All areas reviewed were found acceptable.

2.2.6 Structural Steel

,The team witnessed the licensee test of high-strength (ASTM A325) bolts infriction-type structural steel connections for residual bolt tension. The team
selected 25 bolts in 9 platform connections in the NE corner room above the CS
pumps for inspection.

The team also examined bearing plate wall connections for conformance to design
drawings.

Acceptance criteria for these inspections were obtained from the following
documents:

TYA Drawing 48W1019, Revision 2, "Miscellaneous Steel Support Framing
Below El. 541.5"

TVA Drawing 48N435, Revision A, "Structural Steel Framing at El. 541-6,
Plan and Details"

Modifications/Addition Instruction 5.2, Revision 3, "Structural Bolting"

Inspection Procedure (IP)-C11-001, Revision 2, "Structural Boltin9"

The team witnessed measurement of the bolts ultrasonically in the tensioned
condition using a Raymond bolt gauge. The bolts were then individually
detensioned and the length was remeasured. Residual bolt tension was
determined by comparing the measured residual stretch to laboratory correlation
data for bolt stretch and tension. The bolt heads and nuts were marked before
detensioning and relative positions were noted after bolt retensioning usingthe turn-of-the-nut method in accordance with plant procedures.

According to calculations performed by the licensee, 20 of the 25 bolts
examined retained at least 90 percent of the initial minimum desiredinstallation tension. Only one bolt exhibited a significantly lower tension.
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This bolt was essentially just snugly tight. The team considers that
uncertainties in the factors that must be included in the calculation make

determination of actual bolt tension by this method suspect. However, on the
basis of the general consistency in bolt stretch readings and the return of
turned members to match marks during subsequent retensioning, the team
considers that all but one of the tested bolts were adequately tensioned. Bolt
size and type were in accordance with design drawings. The team determined the
one isolated case did not present a problem.

The team did identify two bearing plate anchor nuts backed off approximately
I inch with no washers at one platform wall connection. Drawing 48N435 speci-
fied a standard washer for these installations. Inspection of the remaining
six wall connections identified three more additional discrepant connections,
including one loose nut, one missing nut, and four missing washers. The

licensee prepared maintenance requests (MRs) to correct these nonconforming
conditions. This condition (loose and missing structural steel fasteners) may

be indicative of similar conditions on other safety-related equipment. The

team noted that washers were missing on at least one wall connection in the NW

corner room als'o.

In addition, the team noted a loose high-strength bolt (nut I/2 inch from snug)
on the cross brace for the CS minimum flow valve access platform in the NE

corner room. The licensee corrected this discrepancy on MR A-877672. The team

noted that this MR directed that the loose nut be tightened and that all other
nuts be checked. However, the completed MR only indicated "tightened nut" as

the corrective action/work performed. The licensee should verify that the
specified corrective action was performed and should address proper documenta-
tion and closeout of MRs.

The team concluded that the structural bolting installations inspected had the
correct material and appeared to be properly tensioned. The numerous noncon-
formances on the corner room platform steel wall connection fasteners fail to
comply with drawing requirements. This failure is identified as the second
example of violation 50-260/89-16-02, "Failure to follow procedures/drawings
during hardware installation."

2.2.7 HVAC Supports

The team examined the installation of four HYAC duct supports in the NE corner
room. Supports 2-SWHVAC-6-01, -04, -05, and -06 on the CS pump motor cooler
discharge ducting were inspected for conformance to as-built drawings. The

inspectors verified features such as weld size and location, support location,
member size and orientation, and fastener installation.

The licensee had established a program to determine and verify the technical
acceptability of the as-built configuration of seismic Class I HVAC ductwork
and supports at Browns Ferry. The as-built walkdown effort was conducted in
1988 by Stone E Webster Engineering Corporation (SWEC). The team used the
sketches drawn by SWEC and subsequent TVA design change documents to perform
its examination. The team did not note any discrepancies between the field
installations and the as-built drawings and design changes.
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All areas reviewed were acceptable.

2.2.8 Expansion Anchors

The team selected 31 wedge-type concrete expansion anchors on 6 pipe supports
for independent ultrasonic (UT) measurement of bolt length. Four
self-drilling-type concrete expansion anchors on one pipe support were selected
for testing the tension of the shell. Five self-drilling-type anchors on two
pipe supports were disassembled for a visual and dimensional inspection of
installation. The team witnessed the licensee perform the UT and tension
testing. The supports selected, the type of anchor, and the test or inspection
perfor med were:

~Su art Anchor T e Test/ins ection

4 wedge
8 wedge
4 wedge
4 wedge
4 wedge
7 wedge
3 sel f-dri1 ling
2 sel f-drilling
4 sel f-dril]ing

UT
UT
UT
UT
UT
UT
Visual
Visual
Visual/tension

TVA Inspection Procedure ( IP)-U05-001, Revision 3, "Expansion
Anchors"

2- RC IC-R-59
2-CS-R-74
2-CS-R-50
2-CS-R-69
2-CS-R-70
2-CS-R-58
2-CS-R-17A
2-CS-H-56
2-CS-R-10

In addition to support detail drawings, acceptance criteria for the inspection
and testing were contained in the following documents:

General Construction Specification G-32, "Bolt Anchors Set in
Hardened Concrete"

Modification/Addition Instruction (MSAI) 5. 1, Revision 3, "Bolt
Anchors Set in Hardened Concrete Structures"

TVA Drawing 48W1241, Revision 10, "Repair and Replacement Details for
Concrete Bolt Anchors"

The supports and expansion anchors in the team's inspection sample included
several supports in the IEB 79-02 program. The team identified only minor
discrepancies in the sample of anchors examined. The baseplate for support
2-CS-R-17A had one hole flame-cut oversized so that the specified repair on
Drawing 47W1241 would be a welded 3/16-inch thick plate washer. Installed was
a non-welded 1/4-inch thick washer. The licensee committed to issue a 'design
change notice to repair this installation. For one anchor on support
2-CS-H-56, the set of the expansion plug into the sleeve was 1-9/16 inch; the
maximum allowed by the procedure is 1-1/2 inch. The licensee committed to
reset this anchor by issuing a maintenance request. All UT and tension test
results were satisfactory. In general, the expansion anchors inspected and
tested by the team were in conformance with the installation requirements of
design drawings and specifications and installation and inspection procedures.
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3 ELECTRICAL DISCIPLINE REVIEW

3. 1 En ineerin Revi ew

During the engineering review, the team reviewed the electrical design of the
core spray (CS) system and compared the design with regulatory requirements and
TVA (licensee) commitments for the Browns Ferry Nuclear Power Plant, Unit 2.

3.1.1 Review of Engineering Calculations

The team reviewed the list of essential electrical calculations (see Appendix
A, Electrical [E] reference E105) to identify the calculations required to
support the design of the CS system for Browns Ferry Unit 2. From this list,
the team reviewed 16 essential electrical calculations (see references El
t'hrough 16) in detail. The team identified a few minor deficiencies which the
licensee corrected before the end of the inspection. Overall, the calculations
were technically sound. Specific comments on two calculations are provided in
the next two paragraphs.

(1) Class 1E Batter Ca acit

During the NRC BFN Unit 2 DBVP Inspection, the inspection team questioned
the technical adequacy of calculation ED-(2000-87041 (reference E9), which
was performed to confirm that the Class 1E station batteries had adequate
capacity to supply their loads. The licensee responded to this question
in Enclosure 1 to a letter to the NRC (reference E26); the enclosure was
dated August 8, 1989. The response indicated that the licensee had
reviewed and confirmed the methodology and execution of the calculation,
and obtained supporting test data from the battery manufacturer. The
inspection team reviewed the response and calculations and found them
acceptable.

(2) Class 1E AC Power S stem Volta e Re ulation Durin Emer enc Diesel
Generator Load Se uencin

The inspection team reviewed the ongoing issue of the adequacy of voltages
on the Class 1E ac power systems during emergency diesel generator (EGG)
load sequencing. The licensee performed an extensive series of 'realistic
loading simulation tests on the Browns Ferry EDGs (reference E25) and the
results are reflected in the EDG voltage calculation (reference E16). The
team's review of documentation determined that the test data fully support
the licensee's conclusion that load voltages will be adequate throughout
the loading sequence, even considering the worst-case drift in load
sequencing relay time delay.

3. 1.2 Review of Design Criteria Documents

The inspection team reviewed 10 design criteria documents (references E30
through 39) for the auxiliary electrical power systems supplying the CS system
to determine if the essential technical requirements of these systems aret reflected in the documents. The team also checked to see if the electrical
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0 design calculations and procedures reviewed during the inspection conformed to
the design criteria. The team found no deficiencies in this area.

3. 1.3 Review of Engineering Procedures

The inspection team reviewed five engineering procedures (references E105
through 108 and E115) covering essential electrical design calculations for the
CS system, motor overload heater selection, protection of non-safety-related
cables associated with Class IE circuits, and the analysis of current and
thrust signatures derived from MOVATS testing of motor-operated valves (MOVs).
These procedures were satisfactory in terms of technical content and format,
except for the two procedures discussed below.

(I) Motor Overload Heater Selection Procedure

The inspection team reviewed the overload heater procedure and determined
that some of the recommendations in the procedure (reference E106)
appeared to be ambiguous and conflicting. The team discussed this with
the cognizant engineers and the licensee revised the procedure (reference
E107) to correct the problem. The revised procedure was acceptable.

(2) MOYATS Si nature Anal sis

The inspection team asked the licensee whether it analyzed and trended the
data developed during MOVATS testing of safety-related MOVs. The licensee
stated that the test data were analyzed and trended; however, there was no
procedure in place to guide maintenance engineers in analyzing and
trending the data. When the team pointed out that this was a highly
valuable maintenance information resource and should be a controlled
process, the licensee promptly prepared and issued an engineering section
instruction letter (reference E115) on the subject. The team found no
problems with the letter.

3. 1.4 Review of Plant Modifications

The inspection team reviewed the implementation of seven engineering and design
change notice packages (ECNs and DCNs) (references E18 through 24) involving
modifications to the plant auxiliary electrical systems, primarily related to
the CS system. The closeout status of these ECNs and DCNs, which were directly
related to the CS .system, was accurately reflected in the punchlist attached to
the system evaluation report (SYSTER) (reference E116) for CS. The team found
no deficiencies.

3. 1.5 Review of Electrical Drawings

The inspection team reviewed single-line, schematic, and wiring drawings for
the main plant auxiliary electrical systems, and those applicable specifically
to the CS system (references E40 through 74) to confirm that drawing changes
mandated by plant modifications (ECNs and DCNs) were incorporated into the
design drawings. With only one exception, the electrical power drawings were

'actory in technical content and format. The one exception involved a
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minor error in one of the single-line diagrams of reactor MOV board 2A
(reference E63). When this error was brought to the licensee's attention, the
licensee corrected it by revising the drawing before the end of the inspection.

3. 1.6 Review of Survei'llance and Maintenance Procedures

The inspection team reviewed five preventive maintenance, corrective
maintenance, and surveillance testing procedures (references E109 through 113)
for content and level of detail. The procedures were satisfactory; however,
specific comments on several types of procedures are provided in the next two
paragraphs.

(I) Safet -Related Lo ic and Control Rela Preventive Maintenance and
urve> ance estrin

The 'team found that the licensee had no procedural requirements in place
for preventive maintenance of electrical relays in safety-related control
and logic circuits, as distinguished from protective relays. (In
contrast, Class 1E power system protective relays are inspected, tested,
and calibrated regularIy.) Additionally, the team learned that the only
surveillance of safety-related logic and control relays occurs as part of
integrated system functional tests, for example, those described in the CS

logic surveillance instructions (SIs) (references Elll through 112). The
system SIs require resistance measurement across those sets of control
relay contacts whose continuity in the closed position cannot be
determined from the performance of the system; but apparently not all
active contact pairs are included, and the criterion for acceptable
resistance is 2.0 ohms or less. The team and the licensee discussed the
fact that using a 2-ohm resistance across a closed pair of silver relay
contacts (used in safety-related logic and control relays) would a11ow a
significant amount of contact degradation to occur before it would be
detected. The team expressed concern that the existing system SIs were
not adequate to detect degradation of control and logic relay performance.
It should be noted that there is not a TS requirement to test for this.

The licensee's response to these concerns is summarized as follows:

(a) The system SIs are not intended to detect incipient failures and
minor degradation, but only to confirm the current operability of the
system. The 2-ohm contact resistance acceptance criterion is
appropriate for this limited purpose, because a 2-ohm series
resistance is low enough to allow the devices controlled by the
relays to operate reliably, and also to discriminate between closed
contacts and open contacts with other devices (e.g., other relay
coils or indicating lights) in parallel with them.

(b) The licensee recognized the need for preventive maintenance (PM), on
safety-related control and logic relays, and plans to include these
devices in Phase 1 of the PM upgrade program described in paragraph
(2) below.
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Pending effective and timely implementation of the PM upgrade program, the
team considers this response satisfactory.

(2) Preventive Maintenance U rade Pro ram

In response to a number of recognized inadequacies in preventive
maintenance at Browns Ferry, the licensee is working on the Preventive
Maintenance Program Upgrade Project described in (reference E109). The
inspection team determined that all PM activities at the plant are being
systematically evaluated for effectiveness. The eventual goal of this
activity is the implementation of a full-scope reliability-centered main-
tenance program. The program has two phases. Phase I will involve PM on
equipment critical to safety as identified through an analysis of
licensing documents; problem reports from the NRC, vendors, and the rest
of the industry; and probabilistic risk assessment. Phase 2 will cover
the remainder of the equipment in the plant which is important to electric
generation availability. The team reviewed the program procedure
(reference E109), the current list of equipment to be covered in Phases I
and 2 (references E84 and 85), and a typical evaluation and upgrade
documentation package for one model of safety-related MOVs (reference
E82). At the time of the inspection, Phase 1 was in progress, but Phase 2
had not yet been started. Neither phase was scheduled to be completed
before Unit 2 restart. Thq status and scope of the licensee's PM upgrade
program is scheduled to be reviewed during the upcoming MTI and no
additional followup is necessary as a result of this inspection.

(3) MOVATS Testin of Motor-0 crated Valves

BFN uses the MOVATS technique for surveillance testing and preventive
maintenance of safety-related MOVs. The team reviewed the procedure for
MOVATS testing of Limitorque valve operators (reference E113) and several
typical MOVATS test reports (references E122 through 125). The team
considered the procedure technically adequate. The tests provided data
suitable for use in the analysis and trending program required by
engineering section instruction letter discussed in paragraph 3. 1.3{2),
and eventually by the licensee's commitment (reference E29) to an MOY

surveillance program as recommended by NRC Generic Letter 89-10 (reference
E82).

In addition to the above reviews, the team observed a typical valve testing
group at Browns Ferry go through parts of the MOVATS procedure on an MOV at the
Browns Ferry training center. The testers {plant maintenance electricians and
mechanics) appeared to be adequately familiar with the Limitorque valve
operator and the operation of the MOVATS test set, but were somewhat unfamiliar
with the test procedure. The testers stated that the procedure was relatively
new, and that they had not had much practice with it. The team was not sure
whether this situation was limited to the particular test group that was
performing the test or was common to other test groups. The licensee should
ensure that the personnel who perform MOVATS testing are sufficiently trained
in the procedure. This issue is currently scheduled to be reviewed as part of
the MTI.
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3.1.7 Review of Engineering guality Assurance

In June 1989, the Browns Ferry quality assurance (gA) organization assumed
responsibility for some of the engineering gA functions formerly assigned to
the Engineering Assurance (EA) organization within the Nuclear Engineering
Department. Other functions of the dedicated EA organization were assumed by
the licensee's corporate gA organization. In view of these changes, the
inspection team reviewed documents related to gA audits of plant electrical
systems and the CS system (references E96, 97, and 117) and a response to them
(reference E80). On the basis of its review, the team concluded that the
audits are effective. The team also concluded that satisfactory responses to
the audit findings were being provided by the appropriate organizations.

3. 1.8 Review of Responses to Identified Industry Problems

The inspection team reviewed the licensee's responses to a NRC information
notice and a generic letter in the electrical area {references E27 through 29)
to ensure that the licensee was taking adequate action with regard to the
issues discussed . The team found no deficiencies in the licensee's activities
in this area.

3. 1.9. Review of Nonconformance Reports

The inspection team reviewed the documentation packages associated with 15
CA(Rs and significant condition reports (SCRs) (references E86 through 100)
involving auxiliary electrical systems. In the electrical power area, the team
found the nonconformance reports to be correctly classified. Mhen the
documentation indicated the presence of a generic quality problem, root-cause
analyses were performed and detailed cor rective action plans were developed.
The root-cause analyses and cot rective actions in the CAgRs reviewed were
satisfactory and the completed corrective actions were properly implemented.

3. 1. 10 Review of Responses to DBVP Findings

The inspection team reviewed the licensee's resolution of several potential
problems {e.g., Class 1E station battery capacity and the format and technical
adequacy of essential calculations) identified by the electrical power
inspectors during NRC 1988 and 1989 inspections of the licensee's Design
Baseline and Verification Program (DBVP). During the inspections, the licensee
had agreed to address the potential problems. The team reviewed the licensee's
resolution of each of these issues, and found that the licensee had responded
satisfactorily except as discussed below.

The single notable exception was the persistence of problems with CCRIS. CCRIS
is a computer data-base system intended to provide a ready reference to all
predecessor and successor design documents (other calculations, design
criteria, drawings, etc.) associated with each plant design calculation. If
fully implemented, this obviously could be an extremely valuable engineering
and management resource. However, references to CCRIS during this inspection
demonstrated that the delays in data entry and the minor inaccuracies noted in
the DBVP findings still exist. CCRIS inaccuracies noted during the electrical
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review are similar to those discussed in the mechanical engineering review
(paragraph 2. 1.2). No specific NRC followup on this is currently scheduled.

3. 1. 11 Conclusions

On the basis of the inspections in the electrical power area, the team
determined that the engineering aspects of the Browns Ferry Unit 2 auxiliary
electrical power system are acceptable, and significant improvements have been

made by the licensee since the DBVP inspections in late 1988 and early 1989.
The team identified no major deficiencies in electrical design and the licensee
satisfactorily addressed the few minor problems that were identified.

3.2 Hardware Review Electrical

The inspection team examined more than 20 pieces of installed or partially
installed hardware associated with electrical equipment. - Equipment samples
were selected on the basis of system function and safety classification.
Additionally, seven system cables and associated cable tray and conduit runs
were examined. The team also inspected more than 30 cable terminations.
The inspection of the CS system consisted of a detailed examination of pump

motors, motor-operated valves, electrical penetrations, control panels, and
associated breakers, relays, cabling, and raceways. The inspection was

conducted on a sampling .basis by comparing physical installations to design
requirements. Components selected for sampling were considered vital to the
support of the analyzed design, function, and oper ation of the CS system and,
therefore, provided an adequate basis for determining system design,
compliance, and performance.

3.2. 1 Equipment Reviewed

The team inspected the following equipment:

Motor-0 crated Valves

2-FCV-75-02
2-FCV-75-09
2-FCV-75-11
2-FCV-75-37
2-FCV-75-23
2-FCV-75-25
2-FCV-75-26

Core Spray Pump 2A Suction Valve
Core Spray System Min Flow Isolation Valve
Core Spray Pump 2C Suction Valve
Core Spray System Min Flow Isolation Valve
Core Spray System Outboard Discharge Valve
Core Spray System Inboard Discharge Valve
Core Spray System Testable Check Valve

Electrical Shutdown Boards and Rela Panels

4160-V Switchgear
480-V Shutdown Board
Relay Panels 9-32, 9-33
Pump Motors
Electrical Penetrations
Cabling and Raceway
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3.2.2 Motor-Operated Valves

In general, the examination of the selected valve operators indicates that they
were installed and maintained in accordance with requirements. The team noted
that actuator internals were generally clean and free of grease and debris.
Valve wiring was a1so in accordance with design documents and system
schematics. Several concerns identified during the examination of actuator
internal components are discussed below.

(1) The team identified two segments of internal wiring that were not
qualified for use in harsh environments. The wires in question were
general cable type PV14 located in valves 2-FCY-75-11 and 2-FCY-75-02.
Discussions with licensee personnel indicated that the presence of these
wires had been addressed in the environmental qualification (Eg) binders
for the valves. In sugary, the binders indicate that although the wire
type utilized has not been qualified for use in a harsh environment, the
valves in question are Class 8 (requiring no action during an accident)
and the circuits in which the wires have been utilized are not energized
during normal operation and, therefore, could not impair operation of the
valve should they fail.
The team considered replacement of these wires to be a more conservative
approach to resolving of this concern. However, on the basis of the
evaluation provided in the Eg binder, the team concluded that the existing
installation is technically adequate.

(2) Several deficiencies were identified during examination of valve
2-FCV-75-23. The team noted that a terminal lug had been broken at point
TS-. 18 on the valve torque switch. Additionally, an examination of the
valve terminal b1ock indicated damage in the form of stress and
deformation of the power feed terminal strip. The conditions noted
appeared to be the result of maintenance or modification activities which
damaged components within the actuator.

A contributing factor was Design Change Notice (DCN)-W0482A, which
replaced the 810 valve motor power feed cable with a f4 AMG cable. The
resulting configuration and limited space within the actuator housing
placed undue stress on the cable and resulted in damage to the terminal
bIock.

The team also noted copper filings in the limit switch compartment.

Discussions with engineering personnel indicated that the conditions noted in
valve 2-FCV-75-23 were the result of changes that had been initiated to resolve
terminal block Eg concerns and potential problems with cable voltage drop. The
original compression terminal block was replaced with the existing Marathon
type 300 terminal block in order to meet environmental requirements.
Subsequently, cable 2ES-513-I was replaced with a 84 AHG cable to address
voltage drop concerns under DCN-M0482A. The place where the new cable met the
terminal block required that the cable terminal lug be filed to fit the
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terminal strip opening which was manufactured to accept lug sizes gl0 and
smaller.

In response to the NRC-identified deficiencies, the licensee issued MRA914290
to clean the copper filings from the limit switch compartment and replace the
broken terminal lug at the torque switch. HR1017625 was written to replace the
damaged terminal block and re-form the power feed cable to prevent future
damage due to stress on the terminal block. Additionally, CARR BFP890787 was
initiated to evaluate the root cause of the terminal block damage and prevent
recurrence. This is identified as the first example of violation
50-260/89-16-03, "Failure to follow procedures required by TS 6.8. 1."

The team found all other areas reviewed to be acceptable.

3.2.3 Electrical Shutdown Boards and Relay Panels

The team examined portions of four vital 4160-V switchgear and 480-V shutdown
boards. The inspection focused on cubicles that contained wiring, breakers,
and relays associated with CS system functions. Attributes such as installed
location, mounting details, component identification, grounding, and breaker
and relay size and rating were reviewed to assure compliance with design and
functional requirements. The inspection indicated that, in general, these
components had been installed in accordance with requirements and would
function. as intended. However, several installation deficiencies

were'dentifiedduring examination of system relay panels.

(1) The team noted that CS system relays 14AK-K35A, 14AK-K35B, and 14AK-33B
were improperly labeled. Equipment name plates installed on the face of
the associated relay panel indicated that these devices were not safety
related. This condition is contrary to the requirements of the Browns
Ferry Final Safety Analysis Report (FSAR) which specifies that safety-
related components be labeled in a manner that clearly reflects their
safety-related function.

In response to this deficiency, the licensee issued label request form
LR2-075-1203-89-11'to rework the relay name plates. The team considers
this action acceptable.

(2) The examination of relay panel 9-32 disclosed several safety-related
relays that were missing one or more mounting screws. Proper mounting of
these devices requires the use of four screws and a mounting plate that is
attached directly to panel structural members. The team observed this
condition on the following relays, 10A-K130A, 10A-K131A, 10A-K129A, and
14A-K123B. This is contrary to the requirement specified in Stand-alone
guality Information Notice EEB 821222901 dated February 4, 1983. Failure
to comply with these requirements is the third example of violation
50-260/89-16-02, "Failure to follow procedures/drawings during hardware
installation."

(3) The team also identified the improper termination of several cables within
relay panel 9-33. Nost of the deficiencies noted involved inadequate
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crimping of wire terminal lugs. A close examination of panel wiring
indicated that crimp tool indentations were not present on many lugs, and
that lug barrels had not been adequately compressed on several conductors.
The licensee's review of this item indicated that several of the suspect
lugs were crimped on the opposite side of the lug and not visible to the
team. The procedure in effect at the time of installation did not
prohibit this practice as the current procedure does. Of particular
concern was the termination of cable 2ES3268-II, which supplies power to
CS system discharge pressure switch ZPS-75-35. The inspectors noted that
the white conductor of this cable had been terminated in a lug that had
not been crimped and gave no evidence of compression. This is contrary to
the requirements specified in G-38 and procedure ECI-0-000-LUG-002.
Failure to comply with these requirements is the fourth example of
violation 50-260/89-16-02, "Failure to follow procedure/drawing during
hardware installation."

All--other areas reviewed by the team were to be found acceptable.

3.2.4 Pump Motors

The team inspected the installation of two CS system pump motors and associated
hardware. The motors were compared with approved design documents for
attributes such as location, size, rating, mounting, and both seismic and
environmental qualification requirements. Maintenance activities for these
components were also reviewed.

The examination indicated that the motors had been purchased and installed in
accordance with the design criteria for items such as type, size,
configuration, and rating. Maintenance activities had been performed on a
scheduled basis, and the general condition of the equipment was.acceptable.

All areas reviewed by the team were acceptable.

3.2.5 Electrical Penetrations

Containment electrical penetration EB was examined in detail during the
inspection. The team reviewed this. installation for compliance with design
requirements and interface with vital system cabling. The team noted the
following conditions during the examination:

{1) The inspection of junction box JB2140, which provides access to the
penetration for system cables, disclosed that the junction box gasket had
not been installed. The team believed that the gasket was required for
environmental qualification of the junction box and protection of the
cables located within. The licensee subsequently provided information
that indicated that a RTV seal is used in lieu of the cover gasket for
environmental qualification.

(2) Several Raychem splices located within junction box JB2140.exhibited
deficiencies with regard to installation of materials. The team noted
several splice sleeves that lacked evidenceI of the required nuclear
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adhesive at one or both ends of the installation. Additionally, the team
observed a number of splices that had been severely bent, a condition that
may interfere with the environmental qualification of the splice.

(3) Several cables within the junction box had been spliced without the use of
Raychem heat shrink materials. Insulated lugs which do not provide the
same degree of protection afforded by a qualified Raychem splice were
used. The licensee subsequently informed the team that the butt splices
were associated with abandoned cable and did not require Eg protection.

(4) The team noted one power cable with an installed configuration that
violates site design requirements for minimum bend radius.

(5) The team also noted several cables that were not marked with wire numbers.

(6) Conduit 2RP-294 was not adequately supported as it enters JB6002 near
penetration EB.

The licensee indicated that penetration EB had been replaced during a recent
modification and work activities associated with the modification package may
not have been completed at the time of this inspection. However, the licensee
was unable to produce documentation to substantiate this conclusion and
subsequently issued CARR BFP-890828 to document and correct the conditions
noted. Conditions 2, 4, and 5 (noted above) are contrary to the requirements
specified in G-38. Failure to comply with these requirements is identified as
the second example of violation 50-260/89-16-03, "Failure to follow procedure
required by TS 6.8.]." Conditions I and 3 will be followed up during the
upcoming Eg inspection and are identified as Inspector Followup Item (IFI)
50-260/89-16-11.

3.2.6 .Cabling and Raceway

The team examined a sample of cables that provided power and control service
for vital CS system components. It also reviewed cable tray and conduit
systems associated with the selected cable samples. Cables and trays examined
were reviewed for divisional separation, voltage segregation, identification,
loading, and general condition of the components. Routing of vital CS system
circuits was confirmed by application of a modulated signal that was physically
traced from source to destination. Cables and terminations examined included
2ES-826-I, 2ES-828-I, 2ES-829-I, and 2ES-851-I.

To confirm routing of the selected cable sample, the team monitored the signal
tracing of four safety-related cable runs. A radiodetection type RO 600 signal
generator was utilized to provide signal source for each of the cables traced.
Cables were traced in accordance with Special Electrical Maintenance
Instruction (SEMI)-62, "Cable Route Verification." During review of this
procedure, the team noted that it required calibration of the measuring and
test equipment (MSTE) used in the performance of signal tracing activities.
Examination for the RD-600 signal generator disclosed a calibration sticker
which was out of date. The team questioned the personnel performing the
activity about the out-of-date calibration. The response indicated that the

w 23



7
' ~

t I

6'/

|'I

J



licensee does not require calibration of the signal generator because it has no
impact on the safety or operabilty of plant systems and is not used for
critical measurements. Although this position is technically sound, the. team
expressed concern that it is in conflict with the SEMI procedure, which
requires calibration of the device. In response to this concern, the licensee
issued a procedural change to SEMI-62 to delete the need for use of calibrated
MSTE equipment. The team had no further questions on this matter.

The team's review of the selected cables disclosed no significant deficiencies.
Cable type and sizes were as specified on applicable design documents, and
terminations reflected the configuration detailed on system wiring diagrams and
schematics. With one exception, routing of the cables examined was in con-
formance with design requirements and provided adequate divisional separation
and voltage segregation.

The examination of cable 2ES-826-I disclosed a discrepancy between the
installed cable routing and the routing specified on-design documents. The
team noted that the cable was routed into conduit 2ES735-I before it enters
reactor MOV board 2A. This conduit was not part of the routing specified in
applicable design documents.

In response to this observation, the licensee indicated that during the design
of Srowns Ferry Units I and 2 it was common practice to assign one conduit
number to a group of conduits that enter a single board or panel. When this
was done, the conduit was not shown on cable routing documents. This practice
was discontinued during the design of Br owns Ferry Unit 3, and problem identi-
fication reports have been written to ensure that previously installed conduits
will be uniquely identified. Additionally, calculations have been performed to
ensure that cables installed in group-identified conduits are in compliance
with design criteria relative to divisional separation, voltage segregation,
conduit fill, and pull tension.

On the basis of this information, the team concluded that the licensee was
aware of the type of routing deficiency noted during the inspection and has
taken appropriate steps to identify and resolve similar conditions.

The team's examination of cable tray and conduit segments associated with the
selected cable sample found the design and installation acceptable. Components
examined were of the type and size specified and attributes such as location,
mounting, and identification accurately reflected the requirements of design
documents.

4 INSTRUMENTATION AND CONTROL DISCIPLINE REVIEW

4.1 En ineerin Review

During the engineering review, the NRC inspection team reviewed the
instrumentation and control ( I&C) system design of the core spray (CS) system
and compared the design. to regulatory requirements and TVA coranitments for the
Browns Ferry plant, Unit 2.
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~ ~4.1.1 Review of Engineering Calculations

The team reviewed this calculation, which verified the seismic
qualification of the installation of solenoid valves FSV-75-57 and
FSV-75-58 in accordance with Engineering Change Notice (ECN) P3069. This
calculation was identified as being applicable to Unit 3. The team
determined that the calculation provided an adequate basis for the Unit 2

installation; however, it was not identified as being applicable to Unit
2. The licensee agreed.to revise the calculation to show its

closed.applscabsllty to Unit 2. Thss item is

(2) Calculation MD- 2075-87461, Revision 1

The team reviewed this calculation because it was included in CCRIS as a

current calculation; however, it should have been voided along with the
companion calculation ED-Q2075-880335 with the deletion of the "Common

Accident Signal" in accordance with Design Change Notice (DCN) H2735A.

Calculations MD-Q2075-87463, -87464, -87465, and -87468 also were not
voided, although more recent analytical limits had been determined in
calculations ED-Q0999-890163, Revision 1, and ED-Q2999-890145, Revision 0.
The„.licensee was in the process of voiding the referenced calculations
during the inspection and all were voided by December 13, 1989. This item
is closed.

(3) Calculation MD- 2075-87504, Revision 0

The team's review of this calculation showed that it referred to flow
switches 2-FS-75-80 and 2-FS-75-81 even though these instruments were
removed by ECN P7151, Revision 1. When questioned by the team, the
licensee responded that the switches had been removed; however, the
calculation was still required because it was the basis for the set point
calculation for re'placement instruments 2-FS-75-21 and 2-FS-75-49. The
licensee's response was acceptable; therefore, this item is closed.

(4) Calculation MD- 2075-88090, Revision 0

The team's review of engineering calculations for the CS system included
calculations related to: set point and scaling, demonstrated accuracy for pump

start timers, process limit basis, system flow, and supporting seismic and

ampacity data. The 23 calculations (see Appendix A, Instrumentation and
Control Systems) reviewed by the team included 3 civil, 9 mechanical, and 11

electrical calculations. The team reviewed the calculations for overall
content, format, identification of specific acceptance criteria, validity of
assumptions, general engineering approach, calculation accuracy, and
identification of specific conclusions. Although the calculations were
acceptable in most cases, the team identified the deficiencies discussed in the
following paragraphs.

(1) Calculation BFEPC1-215, Revision 0
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(5)

(6)

(7)

The team's review of this calculation for the core spray system start-
parameter evaluation, showed that it did not include the revision number
of the referenced design document, BFN-50-7075. This calculation had not
been revised to include verification of valve times used in accordance
with General Electric Report NEDC-31580P. The team determined that the
assumption in the calculation of reactor pressure vessel (RPV) pressure of
450 psi at 22 seconds was in conflict with NEDC-31580P. When questioned
about this, the licensee responded that the calculation had been voided as

it was no longer required as the basis for the diesel generator (DG) bus
loading calculation. The licensee stated that the actual basis for the DG

bus loading calculation was GE Document EAS-580888, "Evaluation of Diesel
Generator Base Loads for Browns Ferry Nuclear Plants, Units 1, 2 and 3,"
dated October 14, 1988. The team did not review this latest calculation
during the inspection. This item is considered closed.

Calculation MD- 2075-890071, Revision 0

The team's review of this calculation for the evaluation of core spray
injection flow and recirculation flow versus time showed that it had an

error in the assumption of a linear flow characteristic for gate valves
(FCV-75-25 and -53). This error resulted in an excessively conservative
calculation of system flow at 60 and 75 seconds. This led to a false
indication of marginal flow to the RPV and'o an indication of delay in
operation of the mini-flow valves. The licensee stated that
MD-f2075-890071 will be recalculated using more realistic flow
characteristics for FCV-75-25 and -53. This concern is related to IFI
50-260/89-16-10 discussed in paragraph 2. 1. 13 and will be resolved along
with it.
Calculation ED- 2075-880532, Revision 0

The team's review of this calculation showed that although the calculation
was correct, it contained a misleading statement regarding the use of a

vertical venturi installation that implied that there would be a zero
static head difference between taps. The licensee revised the
"Discussion" paragraph of the calculation to clarify that there was a .

static head differential between the taps. This item is closed.

Set Point and Scalin Calculations

The team requested several set point and scaling calculations for review,
including those for pressure channels 2-P15-3-74A and B and 2-P15-68-95
and -96. The licensee stated that the requested calculations were in the
process of being replaced with a new calculation, ED-f2999-890182 as a

result of the core spray System Plant Acceptance Evaluation (SPAE) action.
The licensee provided the new and completed calculation to the team on
December 14, 1989. The team reviewed the calculation and noted no
deficiencies. This item is closed.

Licensee Identified Calculation Deficiencies
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The team reviewed Conditions Adverse to guality Report (CARR) BFE 880646,
Revisions 0 through 3, which documented a number of calculation
deficiencies starting with the initiation of Revision 0 of the CARR on
August 25, 1988, through Revision 3 on November 22, 1989. The licensee
had identified these deficiencies during internal audits of calculations
up to and including the Safety System Functional Inspection (SSFI)
conducted on the RHR system just preceding this NRC inspection.

As a result of its review of CA(Rs BFE 880646 (Revisions 0 through 3), BFP
870965 and BFP 881016, and calculation deficiencies identified during this
inspection, the team was concerned that calculation deficiencies were
still being identified by the licensee just before this inspection and by
the NRC team during this inspection. Of particular concern were the
deficiencies being identified in the mechanical calculations (see
discussion above and in paragraph 2. 1. 1 of this report). The team
questioned whether the licensee was taking adequate corrective action,
particularly in the mechanical calculation area, in accordance with the
Criterion XVI, "Corrective Action," of 10 CFR Part 50, Appendix B.

The team discussed its concerns with the licensee, and the licensee responded
that the calculation concerns would be addressed through Project Instruction
PI-88-07,'System Plant Acceptance Evaluation." Excerpts of this procedure
were provided by the licensee and are discussed below:

Section 4.0 of the instruction states that the procedure provides
direction to Nuclear Engineering personnel for identifying outstanding
work on a system basis, performing a system engineering evaluation based
on this work being completed, and verifying completion of the work before
the system is returned to service.

Section 4.1.3. 1 states that the RDE shall identify and document all
essential calculations (system specific and/or generic) for the system by
reviewing the identification of essential calculations document,
Calculation Design Criteria Document (DCD) dated December ll, 1989, "Cross
Reference Information System (CCRIS)," and PI 88-05/86-53 punchlist.

Section 4. 1.3.2 states that the RDE shall identify all incomplete
essential calculations and unverified assumptions (UVAs) and document them
on Attachment A-4.

Section 4. 1.4 states that the RDE shall identify all open system-specific
and generic CA( (condition adverse to quality) documents in TROI [computer
code] that affect system operation for Unit 2 restart and document then on
attachment A-5.

Attachment E to PI-88-07, Section III.1, requires that all essential
calculations required to support system operation for Unit 2 restart have
been issued in accordance with NEP 3. 1 (reference 5.12) with UVAs
dispositioned for applicable systems before they are signed by all
disciplines.
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Attachment E to PI-88-07, Section IV.1, requires that all CAgRs that
affect system operation for Unit 2 restart have been evaluated and
dispositioned before they are signed by all disciplines.

On the basis of the preceding information, the team concluded that all
essential calculations would be identified. Also, since CARR BFE 880646
identified the subject calculation deficiencies in the design criteria document
(DCD), dated December ll, 1989, as affecting all systems, the CARR must be
evaluated and dispositioned for each system as the system is evaluated for
return to service. Thus, the licensee concluded that since all essential
calculations will be identified and all calculation deficiencies must be
addressed to disposition CARR BFE 880646, the type of calculation problems
identified by the CARR will be corrected.

After review of this response, the team determined the licensee has a system in
place to identify deficiencies and track the specific deficiencies to
resolution and determination of system operational readiness. However, in view
of the mechanical calculation deficiencies identified during the licensee's
recent SSFI on the RHR system and during this inspection, the team determined
that the licensee has failed to take adequate corrective action to improve the
overall quality of the mechanical calculations. The team concluded that while
specific deficiencies have been corrected or will be corrected, the licensee
has failed to recognize th'at overall their mechanical calculations are not
always based on conservative approaches and contain errors and these are not
being identified or corrected during the calculation review and approval
process. This failure to recognize overall problems with mechanical
calculations and take adequate corrective action to correct them is identified
as an example of violation 50-260/89-16-01.

4. 1.2 Review of Design Change Control and Related Documents

The team reviewed five ECNs and one DCN related to instrumentation and controls
ECNs and one DCN. The team'q review of these is provided below.

(1) ECN P0381 was issued to replace GE Mac pressure transmitters with
Rosemount equipment. The team reviewed the ECN package along with the
licensee's response to NRC Information Notice 89-42. The licensee,
through Purchase Requisition 7414B to Rosemount, was in the process of
having all Unit 2 model 1153/1154 transmitters refurbished. The licensee
has committed to complete this refurbishment before Unit 2 restart. The
team found no deficiencies during its review.

(2) ECN P3026 was issued to replace four CS discharge pressure switches with
environmentally Eg qualified pressure switches supplied by Static-O-Ring.
In addition to the ECN package, the team reviewed the purchase
requisition, receipt inspection documentation, vendor gA audit report,
vendor inspection and test documents, vendor Eg test repor ts, and licensee
and Static-0-Ring responses to NRC Bulletin 86-02. The team found no
deficiencies.
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(3) ECN P3147 was issued to develop loop wiring diagrams for all (Eg)
implementing ECNs. The team reviewed the ECN package and four CS

drawings. The team found no deficiencies.

(4) ECN P5301 was issued to replace solenoid valves 2-FSY-75-26 and
2-FSV-75-54 on testable check valves 2-FCV-75-26 and 2-FCV-75-54; In its
review of this ECN package, the team found that the package referred to
calculation BFEPC1-215, Revision 0, for the seismic evaluation of this
installation. This calculation is discussed in paragraph 4. 1. 1.(1) of
this report in regard to the fact that it was identified as being
applicable to Unit 3 and not Unit 2 (see paragraph 4.1.1.(1) for the
resolution of this concern). The team found no other deficiencies with
this ECN package.

(5) ECN P7151, Revision 1, was issued to replace 2-FS-75-80 and 2-FS-75-81
thermal dispersion-type flow switches with environmentally qualified
differential pressure switches to be supplied by Static-0-Ring. In its
review of the ECN package and associated set point calculations, the team
found no deficiencies.

(6) DCN H2735A was issued to disable the coomon accident signal from Unit 1

thus preventing a trip of Unit 2 Division 1 RHR and core spray pumps. In
its review of the DCN documentation package, the team found no
deficiencies.t 4.1.3 Review of Configuration Control Drawings

The team reviewed elementary and schematic diagrams in conjunction with the
Technical Specifications, FSAR requirements, system plant acceptance
evaluations, restart design criteria and the core spray system logic functional
test. The initial observation concerning the core spray drawings scheduled for
review was that the drawings were not identified in accordance with Institute
of Electrical and Electronics Engineer's (IEEE) Standard 494. The licensee
stated that Browns Ferry was committed to IEEE Standard 279-71, which was
issued before IEEE Standard 494 and that identification of essential drawings
as "g" met the intent of IEEE Standard 494. The team found the licensee's
explanation acceptable. Other than the 'minor computer-assisted design (CAD)
introduced drawing errors shown below, the team found no deficiencies:

DWG 0-730E930, sheet 11, (F2) 14A-K126A was shown as 14A-K26A.

DWG 0-730E930, sheet 13, F10) C19 Hl was shown as C19 Gl.
H,l) PMP 2B was shown as PMP 2C.

DWG 0-730E930, sheet 19, H,1) C13 F10 was shown as C13 H14.
I,1) CC13 I10 was shown as CC13 L14.

DWG 2-45E765-7 (810) 50 contact was shown as 50G contact.

The licensee corrected these items immediately as a part of its SPAE action
during the inspection. Correction of other licensee-identified CAD drafting
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errors are being tracked by Engineering Assurance Action Item E-051. Since the
team-identified drafting errors were imnediately corrected and the 'licensee is
tracking other CAD errors, this issue is closed.

4.1.4 Conclusions

On the basis of its review of this engineering discipline, the team concluded
that the design of the instrumentation and control systems for the core spray
system was adequate. Set point calculations were complete and accurate except
fot minor deficiencies noted in some calculations. Design packages were
complete, and adequate safety reviews had been performed. Elementary drawings
reviewed in conjunction with system documentation were adequate with the
exception of minor CAD-introduced errors. Mhen the team identified minor
deficiencies, the licensee immediately initiated corrective action and most of
the deficiencies were corrected before completion of the inspection.

4.2 Hard~are Review Instrumentation)

The team performed drawing reviews and field inspections of approximately 30
instruments and the core spray room coolers. The instruments included flow
instruments, pressure instruments, level instruments, temperature instruments,
and their associated mechanical and electrical installations. Most equipment
selected was safety related or important to safety. The field inspection
results were evaluated to TVA specifications and drawings. If drawings were
not retrievable, the team used industry and plant experience to determine
construction quality. Licensee personnel accompanied the team on almost all
field inspections. The team inspected some instruments outside the preselected
core spray system based on potential deficiencies identified within the
selected samples.

The team also reviewed modification activities associated with the replacement
and relocation of core spray instruments. The evaluation focused on hardware
with only a limited look at programmatic issues.

4.2.1 Flow Instruments 2-FT-75-21, 2-FS-75-21, 2-FT-75-49, and 2-FS-75-49

(a) Flow Instrument 2-F1-75-21

The team found that flow transmitter 2-FT-75-21 had a bare loose
pigtai l shield wire inside the terminal cover that was near the
positive transmitter lead. Electrical Construction Specification
G-38, paragraph 1.2.1, requires electrical work to be done according
to G-38 or as specified on standard drawings. Standard drawing,
SD-E12.5.8, detail B, note 78, requires shield wires to be protected
from inadvertent grounding. The licensee initiated maintenance work
request A-914212 to correct the specific deficiency and stated a CA(R
would be written to address the generic applicability. This item is
the fifth example of violation 50-260/89-16-02, "Failure to follow
procedure/drawing during hardware installation."

(b) Flow Instrument 2-FS-75-21
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The team noted hard contact between the instrument line for flow
switch 2-FS-75-21 and the electrical conduit above the instrument
panel. The licensee stated the problem had been identified during a

previous instrument line slope walkdown and the discrepancy was

approved for use "as is" because of the similarity in mass, weight,
and support for the two items. The team requested documentation to
support the walkdown review, and the licensee told the team that
interferences were documented by exception, that is, only problems
requiring correction were documented. The licensee did a draft
calculation that evaluated the interference as satisfactory for use
"as is.." The team found this item acceptable.

The team found junction box 2-JB-075-8571 for flow switch 2-FS-75-21
acceptable. The junction box and wiring were recently installed.
The installation exhibited quality workmanship in regard to
installation details such as mounting, conduit runs, and Raychem
splices.

The team also reviewed conduit supports 2-48B2800-2432 and
2-48B2800-2433. The supports exhibited excellent workmanship, and
the dimensions were within tolerances and very close to nominal
values.

(c) Flow Instruments 2-FT-75-49 and 2-FS-75-49
I

In regard to 2-FT-75-49 and 2-FS-75-49, the team found all attributes
inspected to be acceptable.

4.2.2 Pressure Instruments 2-PS-75-7, 2-PS-75-16, 2-PI-75-7, and 2-PI-75-16

The team found all attributes inspected on these instruments to be
acceptable.

4.2.3 Level Instruments 2-LT-64-54, 2-LT-64-66, 2-LT-64-159A and 2-LT-64-159B

There were no direct level instruments that are part of the core
spray system. The team conducted field inspections of torus level
transmitters 2-LT-64-54, 2-LT-64-66, 2-LT-64-159A, and 2-LT-64-159B.
The team noted one discrepancy: a loose fitting between the
transmitter and the housing on one instrument. The discrepancy had
been previously identified by the licensee and tagged with a

deficiency tag stating the work request number. The team found the
attributes inspected on the instruments acceptable.

.4.2.4 Thermowells 2-TM-75-19 an 2-TM-75-47

In its field inspection of thermowells 2-TM-75-19 and 2-TW-75-47,
which are provided for test instrumentation on the CS discharge line,
the team found that they conformed to the purchase'specification and
were installed as indicated on design drawing 47A13, "Mechanical
Melding Thermocouple Well, Type 4," Revision 2.
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4.2.5 Core S ra Pum Thermocou les 2-TE-75-15A, 2-TE-75-15H, 2-TE-75-34A,
2-TE-75-34H

(a)

(b)

2-TE-75-15A

The team found all attributes inspected to be acceptable.

2-TE-75-15H

The team asked the licensee to remove the terminal cover on this
thermocouple. When removed, several ounces of water poured out. The
interior housing had signs of rust and corrosion. The conduit
leading to the thermocouple from the thermocouple junction.box also
was rusty.- The water appeared to be entering the thermocouple from
the conduit. The licensee issued a work request to investigate and
correct the deficiency. This item is identified as Inspector
Followup Item ( IFI) 50-260/89-16-05 for subsequent review after the
licensee identifies the source of the water.

(c)

(d)

The team inspected the pump thermocouple junction box above the
thermocouple that was full of water. The upper terminal board had a
crack, one mounting bolt was loose by three-fourths of an inch, there
were no weep-holes in the junction box, and the interior of the
enclosure was dirty. The licensee stated that the deficiencies would
be corrected by means of work requests. The team determined these
items were minor and, therefore, no NRC followup is needed.

2-TE-75-34A

The team found all attributes inspected to be acceptable.

2-TE-75-34H

The team foun'd evidence of past condensation or water levels up to
the terminal connections inside the terminal housing. The
condensation or water had stained the terminals and left corrosion
residue in the housing. The licensee issued a work request to
investigate and correct the condition. This is the second example of
IFI 50»260/89-16-05.

4.2.6 Junction Boxes, Panel 25-1, 2-JB-2227, Panel 25-57, Panel 75-57,
- 2 , - -30 , - - , an ane 25- 0

(a) Junction Box Panel 25-1 not numbered

The team noted several loose terminal screws in the bottom of the
junction box. Haintenance personnel corrected the deficiency during
inspection of the junction box and the team considered the action
appropriate.
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Wire protection bushings or other devices were missing on conduit
connectors for pressure instruments 2-PS-75-7 and 2-PS-75-16. A

similar deficiency existed in the panel 25-60 junction box for
Division 2. The licensee initiated CAQR BFP890796 to correct the
specific deficiencies. During the CARR review process, the licensee
determined that Construction Specification G-40, "Installing
Electrical Conduit Systems and Conduit Boxes," did not specify the
use of wire protection bushing on conduit fittings. The licensee
then cancelled the CARR.

The team's review of G-40, paragraph 3.2. 1.2, indicated the following
'riteria are applicable for protecting cable at conduit exit points:

To protect the cables during installation, a bushing, chase
nipple, or conduit body (such as a condulet) shall be used at
the end of a conduit run where it terminates at a piece of
equipment or cable tray. Where equipment design prohibits their
use because of space limitations, these conduit accessories may
be omitted provided the end of the conduit is deburred and one
of the following options is exercised:

The end of the conduit shall be beveled or rounded to
approximately a 1/16-inch radius.

The end of the conduit shall be fitted with a collar.

(b)

The 'failure to provide wire protection at the end of a condition is
identified as the sixth example of violation 50-260/89-16-02,
"Failure to follow procedure/drawings during hardware installation."

Junction Box 2-JB-2227 local um start and suction valve switch
Wl ~1 11<1

The junction box and local hand switches were attached to the side of
the Division 1 seismically qualified instrument rack. The junction
box was attached to panel 25-1 using two 1/4 --20 unmarked bolts and

supported from the floor with one P1000 Unistrut support. A nearly
identical installation, which existed for junction box 2-JB-2264 on

the Division 2 instrument panel 25-60, had welds to the panel in
three places. The team requested the documentation for the
attachment and anchorage and found it was not retrievable. The

licensee stated that the panels would be reviewed during the A-46
Seismic gualification Program. The transmittial letter for this
report discusses the NRC position on A-46 issues.

Connection drawing 2-45N2635-2 for 2-JB-2227 indicated that there
were no terminal blocks in the junction box. The field inspection
showed that there were terminal blocks in the junction box. The

licensee conducted a review and found that the terminal blocks
existed on conduit and grounding detail drawing 45N800-23 and that
the Eg binder indicated the existence and qualification of the
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terminal blocks. During the inspection and review, the licensee
identified a jumper wire that might not be qualified. The licensee
initiated Drawing Discrepancy Report 2-89-0532 to document and-
correct the terminal block problem and quality information request
.(FAIR) EgPBFN89096 RO to investigate the wiring problem.

The condulet cover was missing on a conduit entering 2-JB-2227
directly above the junction box, which would allow direct entry of
water into the junction box containing terminal blocks and wiring for
Division 1 core spray pumps and valves. The licensee issued
maintenance work request A-882579 to replace the conduit cover. The
team consider'ed the licensee's corrective action for this item
acceptable.

Junction Box 2-JB-3068

The team found minor deficiencies with the junction box such as the
junction box being dirty with metal filings in the box. One Division
1 conduit was labeled incorrectly as 2ES815 instead of 2ES315 as
indicated on the drawing. The licensee initiated action to correct
this deficiency.

Junction Box 2-JB-2223

The team noted that oil, dripping from conduit 2ES601-I, had soaked a
terminal board within the junction box. The terminal board, terminal
lugs, and wiring were oily with what appeared to be cutting oil from
the conduit threads. The junction box had a long run of vertical
conduit leading to the box. The team requested that junction box
2-JB-3068, which was about 40 feet above on. the same conduit run, be
opened for inspection. The inspection of that junction box revealed

'o

evidence of oil on the cables.

The junction box had two of the four anchor bolts loose. All anchor
bolts were of a non-standard mounting and consisted of a 1/4 - 20
flathead screw with a square jam nut and washer. It appeared that
the screws were bottomed in the anchor holes requiring the jam nut to
be used. Drawings of the installation were not retrieveable.

Junction Box Panel 25-57 for PDIS-75-28

Cable 2-ES-770-1 wires OD-38 and GG-21 had bend radii less than four
times the wire diameter (1/8 inch). The bend radii did not meet
General Construction Specification G-38, "Installing Insulated Cables
Rated up to 15,000 Volts." The licensee initiated maintenance work
request A-882580 to correct the discrepancies.

Junction Box Panel 75-57 for PDIS-75-57

Terminal board CC terminal points 4'10 and Ill wires had bend radii
that did not meet General Construction Specification G-38.
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The junction box did not have weep holes drilled on the bottom of the
box to allow water and condensation to drain.

One conduit knockout had missing room temperature vulcanizer (RTV)
sealant.

I

{g) Junction Box 2-JB-2260

Screws were missing from the junction box cover. One mounting bolt
was loose and the washer was free to move. One spare wire was bare.
The three other mounting bolts had inadequate contact between the
panel and washer because of the 1ip on the panel. The licensee
initiated maintenance work request A1015470 to correct the
deficiencies.

(h) Junction Box 2-JB-2264

The team noted that one conduit RTV seal was loose on conduit ES2553.
The licensee initiated maintenance work request A879689 to correct
the deficiency.

The team noted that the first conduit support above 2-JB-2264 had a
loose anchor bolt. The anchor bolt mounting was not standard, and a
I/4 - 20 cap screw with a jam nut and washer was used. The licensee
indicated that the discrepancy would be corrected on a maintenance
work request.

The discrepancies identified above are examples of violation
50-260/89-16-01, item 3, "Ineffective corrective action regarding the
extensive loose, missing, and/or damaged parts which the licensee failed
to identify and correct during their walkdowns."

4.2.7 Instrument Panels 25-1, 25-60, 25-6B, and 25-57C and TVA-constructed
instrument ane s

(a) Instrument Panel 25-1 General Electric-su lied instrument anels

During field inspections of instrument panels 25-1 and 25-60, the
team requested information on the details of the anchorage for the
panels. The licensee's response indicated that this information was
not available. The racks appeared to be attached using I/2-
inch-diameter bolting stock (bolts or all-thread), which was the size
indicated in the purchase specification. The licensee stated that
records or drawings indicating such attributes as embedment depth
were not retrievable. The team was unable to determine the
acceptability of this installation. This item should be evaluated by
the licensee during its A-46 Program.

(b) Instrument Panel 25-60 (Division 2 Instruments
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Mire KK46 on terminal board BB, terminal point 6, appeared either to
be pulled out of the lug or it had improper insulation cutback. The
wire served the ADS logic circuitry. The licensee initiated
maintenance work request A-882582 to investigate and correct the
discrepancy. The team considered the proposed corrective action
adequate; The team noted corrosion and slight rusting on terminal
board CC. The licensee initiated maintenance work request 880581 to
correct the discrepancy. The team considered the proposed corrective
action acceptable.

Instrument. Panel 25-6B RPS and NSS Division I

The junction box. mounting was inadequate. The junction box mounting
lip was floating between the two Unistrut rails. When properly
torqued, the junction box lip would be bent. The licensee was unable
to retrieve the mounting details for the junction box. The typical
mounting method used at other facilities and on newer Browns Ferry
installations is to use a square Unistrut washer under the lip to
ensure a solid mount. This is an additional example of violation
50-260/89-16-01, item 3, "Failure to implement effective corrective
action through previous walkdowns."

~ ~

Instrument Panel 25-57-C

The instrument rack had two angle iron braces that had excessive
baseplate-to-wall gaps. Both baseplates had gaps of about I/4 inch
on the edge of the plate. The licensee determined that drawings to
support the braces were not retrievable. The licensee indicated that
the entire installation would be evaluated as part of the A-46
seismic walkdown program. The licensee initiated drawing deviation
2-89-0542 to correct the braces. The team considered the proposed
corrective action acceptable.

TVA-Constructed Instrument Panels, Drawin 47W600«46 RA

During in-plant field inspections, the team noted that TYA
constructed instruments panels were not anchored in accordance with
drawings. Drawing 47M600-46 RA, "Mechanical Instruments and
Controls," specified the use of 3/4 anchor bolts. The team noted
several panels mounted with 1/2-inch bolts instead of 3/4»inch bolts
specified by the drawing. No panels inspected were in accordance
with the drawing. The licensee stated that drawing details, design
change information, or other supporting documentation to support the
installation was not available. The licensee initiated drawing
deviation 2-89-0529 to document and evaluate the discrepancy. This
is identified as the seventh example of violation 50-260/89-16-02,
"Failure to follow procedure/drawings during hardware installation."

Drawing 47M600-46 RA stipulated construction and weld details for
TYA-constructed instrument panels. Weld details for some joints were
missing, and the detail „for "all-around" seal welds was incorrect.
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The licensee agreed that this was a deficiency. Drawing deviation
1-89-0529 documents the deficiency. The team considers the
licensee's action on this issue acceptable.

4.2.8 Controls/Switches 2-HS-75-2B, 2-HS-75-5B, 2-HS-75-33B, and 2-HS-75-42B

(a)

(b)

Switch 2-HS-75-2B

The team observed that wires in the switch had sharp bend radii that
did not meet the requirements of Specification G-38, "Installing
Insulated Cable Rated up to 15,000 Volts," or vendor recommendations.
The green wire was bent in excess of 90 degrees in a sharp bend and
the red wire had a sharp 60-degree bend.

The licensee's interpretation of Specification G-38 was that the
bend-radius requirements only apply to insulated wire. The team
concluded that the licensee is correct in this interpretation and no
further questions exist regarding this item.

Switches 2-HS-75-5B, 2-HS-75-33B, and 2-HS-75-42B

The hand switches had some Unistrut mounting nuts that were
misaligned in the Unistrut. The licensee stated that a work request
would be prepared to correct the deficiency. The team's review found
these switches to be acceptable.

4.2.9 Core S ra Room Coolers - Northeast and Northwest Room Coolers

(a) Northeast Room Cooler
T e team found the d)mension from T steel to building steel I beam
shown on drawing 48N992 RA, Section A-A, was 2-1/2 inches instead of
the 1-1/2 inches specified.

The cooler mounting bolts were 1/2-inch bolts instead of 5/8-inch
bolts. The bolts had oversize washers, one bolt had missing washers,
and 'the outboard mounting holes were flame cut, unground, and
oversized. The cooler mounting bolts did not have tapered washers
where they were bolted to the 12-inch-wide flange steel.

The typical bracing section in drawing 48N992 RA, showed welds in the
wrong location resulting'in 3 inches of weld instead of the required
6 .inches at the intersection.

One rigid support came from building steel in the ceiling instead of
being welded to an embedded plate as shown on the drawing.

One platform support had major modifications that included relocation
of a stiffener and notching of the stiffener to avoid interference
with an anchor bolt.
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One support was missing the 3 by 3 angle steel welded to the embedded
plate that would mage the support rigid.

(b) Northwest Room Cooler

All platform supports were missing the 3 by 3 angle steel welded from
the 12-inch-wide flange steel to the embedded plate.

One platform support shown on the drawing as welded to an embedded
plate is a baseplate support.

Several flat washers were missing on the cooler-to-platform bolts.
The cooler mounting bolts did not have tapered washers where they
were bolted to the 12-inch-wide flange steel.

Approximately 30 percent of the bolts on the platform bracing were
loose.

The licensee presented a walkdown package that was completed in August
1989. The walkdown package indicated that some of the deficiencies had
been identified previously. Several deficiencies identified by the team
had not been identified previously. It appeared that the corrective
action required by Site Director Standard Practice (SDSP)-9.8, "BFEP
Walkdown Program and Constructibility Surveys," was not adequate.
SDSP-9.8, Section 6. 1.5, requires that, "maintenance requests, per
SDSP-7.6, shall be generated by walkdown or survey personnel for craft
field support and for field corrective actions which do not require design
changes." Numerous work requests should have been generated to correct
the loose and deficient fasteners on the platform. SDSP-9.8, Section
6.1.6, requires that, "Malkdown or survey personnel identifying a
difference in the plant configuration and the issued as-constructed
drawing shall initiate a drawing discrepancy in accordance with reference
3.2. 1. Contractors identifying drawing discrepancies (DDs) outside the
scope of an approved WDP or task scoping document will initiate a DD."

Numerous DDs should have been initiated because of the walkdown. Failure
to identify and correct these discrepancies during the walkdown is an
example of violation 50-260/89-16-01, item 3, "Ineffective corrective
action."

4.2. 10 Miscellaneous Hardware

(a) Conduit ES2513-II core s ra um 2B motor leads

The team found that the flexible conduit connection to the motor
terminal box was loose. Also, the flexible conduit connection to the
rigid conduit in the floor was loose. This is an example of
violation 50-260/89-16-01, item 3, "Ineffective corrective action
during walkdowns."

(b) Unsu orted Instrument Lines
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The team identified an approximate 15-foot unsupported span of 1/2-
inch schedule 80 instrument line on the CS pump 2C suction line. The

instrument line served suction pressure instrument 2-PI-75-13. The
team inspected the other CS pumps and found a similar situation on CS

pump 2A where an instrument line had a 17-foot span. The line on

pump 2A served pressure switch 2-PS-75-4. Both lines were in the
open and had little protection from inadvertent bending resulting
from maintenance, scaffolds, or other hazards. The licensee had not
previously identified the overspans, even though slope walkdowns had

been conducted on the specific lines. The licensee performed a draft
calculation to justify the overspans. The team believes that the
piping code in effect at the time of Browns Ferry construction would
not allow this condition to exist. The licensee was asked to
evaluate the actual installation against the requirements and verify
implementation of code requirements. This item is identified as
Unresolved Item 50-260/89-16-06, pending further review of the issue
by the licensee.
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5 WELDING AND NONDESTRUCTIVE EXAMINATION REVIEW

The team reviewed the welding and nondestructive examination (NDE) activities
for 39 pipe welds and 5 pipe supports in the core spray (CS) systems. The

inspected pipe welds included a representative sample in terms of welding
process- used, materials welded, and existing weld-joint configurations. The

sampled welds were made between 1970 and 1989, thus covering fabrication
performed during different time spans and involving different responsible TVA

organizations. In addition, four welds were reexamined in accordance with the
governing preservice inspection (PSI) procedures and results were compared
against the original PSI inspection results. Two quality control (gC)
inspectors and four PSI technicians were observed at work and were evaluated
for their ability to follow the applicable NDE and PSI procedures. The

personnel qualification records for four PSI technicians were also reviewed for
adequacy. The NRC inspection team also reinspected three pipe supports, two
cable tray supports, one floor instrument panel, and two socket welds on one
instrument line on the CS system. Additionally, the team reviewed inservice
inspection (ISI) records (video) for visual remote inspection of Unit 2 CS

spargers, ISI requirements for accelerated inspection of dissimilar piping
welds, and the inspection requirements for valve supports that do not directly
connect to the reactor coolant pressure boundary surface. The team also
reviewed weld procedures, welder qualification records, fabrication docu-
mentation, radiographic film for pipe welds, and certified material test
reports for weld filler metal.

4

The team inspected the records and equipment listed in Tables I through 6. The

NRC team inspection results and findings are given below.

In general, the reviewed welding and NDE activities complied with the governing
fabrication requirements and procedures. However, the licensee Qas unable to
retrieve the requested documentation for certain inspection activities. For
example, the team was not given the certified material test reports (CMTRs) for
weld filler metal, heats 00147, 04R753, 41100901, and 932C1276. CMTRs were not
provided for 30 pipe base metals; weld documentation was not provided for 12

instrumentation and control .(ISC) socket welds; and drawings or records for IEC

panel 25-1 also were not provided. As a result of these findings, the licensee
issued a condition adverse to quality report (CARR) (BFP 890818). Contrary to
TYA's General Construction Specification G-27, paragraph 3.0, CMTRs for piping
components and welding material used during construction could not be located
at Browns Ferry. Further review by the NRC team revealed that on March 27,
1987, a TVA quality assurance (gA) surveillance identified a deficiency that
not all welding material possessed a CMTR. The licensee then issued a

corrective action report (CAR) (BF-CAR-87-0050) to implement corrective action
for the findings identified in Surveillance Report gBF-S-87-0045. This CAR was

closed on November 27, 1989 without identifing and resolving the programmatic
deficiencies that led to the condition. Failure to implement adequate
recurrence controls when the CMTR issue was identified in 1987 is considered to
be the second example of violation 50-260/89-16-01, "Ineffective corrective
actions."
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The team questioned ISI Surveillance Instruction SI-4.6.G regarding the failure
to include valve operator supports in the American Society of Mechanical
Engineers Boiler and Pressure Vessel Code (ASME Code) Section XI program. The

ISI group advised the team that valve operators are not included fn the ISI
program because they are not pressure boundary component supports. Contrary to
this, the licensee's Engineering Department advised the team that valve
operator supports are designed either to maintain pipe pressure boundary
integrity (pipe stress) or to assure valve operation (seismic qualification).
The team noted that the residual heat removal (RHR) system contained valve
suppor ts that were not in the ISI program. On December 15, 1989 the ISI group
proposed a corrective action plan to review all drawings, identify all valve
supports, and perform a baseline examination of the identified supports to ASME

Code Section XI requirements prior to restart. This item is identified as
Unresolved Item 50-260/89-16-07, pending the licensee's resolution of this
issue and subsequent review by the inspector.

The NRC team's radiographic review of 23 pipe welds noted conditions on three
films (three welds) that required further review by the licensee to determine
acceptability. The welds and conditions noted were as follows:

(1) Weld DCS-2-04 contained an apparent overgrind which the licensee found was

under minimum wall requirements. The licensee issued a CARR during this
inspection and determined that. the minimum design wall thickness per
B.31. 1 is 0.520 in. The actual measured wall thickness in an area
measuring aproximately 1-1/2-in. was 0.480 in.

The licensee is evaluating the area found to be below minimum design wall
thickness to determine if a repair is necessary. The licensee advised the
team that it was considering repairing the area; however, the repair has

not yet been completed. On May 6, 1972, the licensee had reviewed the
radiographic film that included the area of concern, to the requirements
specified in procedure BF-15, Revision 2, and accepted the area without
making note that any evaluation had been performed. Failure to detect and

correct the under-design-minimum wall condition and restore the wall
thickness to the B31. 1 minimum-wall-thickness requirement is identified as

the eighth example of violation 50-260/89-16-02, "Failure to follow
procedure during hardware installation."

(2) Weld DCS-2-03, film stations A-B and C-A, contained such high film density
(greater than 6.0 sensitometric) that the film could not be interpreted.
The licensee issued a CARR to implement corrective actions. The licensee
drained the line, reradiographed the weld, and evaluated the film as being
acceptable. This issue is resolved.

(3) Weld TCS-2-421, film station 0-1 contains a slag line 0.345 in. long and

incomplete fusion 0.845 in. long. During this inspection the licensee
issued a CARR to implement corrective action. The conditions noted on the
radiographic film exceeded the acceptance criteria for allowable slag
length (0.250 maximum) and allowable linear indication length (no linear).
Failure to properly evaluate the unacceptable conditions to the
requirements of procedure BF-15, Revision 2, when the film was originally
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evaluated on July 26, 1972, is also identified as the eighth example of
violation 50-260/89-16-02, "Failure to follow procedure during hardware
install ation."

(4) Some of the radiographs were of such high density that they had to be
viewed with a high-intensity viewer. Except as discussed above for weld
DCS-2-03, the radiographs could be interpreted by viewing them on the
high™intensity viewer. The current standards limit the density to no
greater than 4.0 sensitometric. However, the standard in place at the
time of radiography did not specify an upper limit.

(5) Several of the reviewed radiographs were not dated, but the reader sheets
were dated. The current standards require that the exposure date be shown
on the film.

(6) Some of the radiographs had yellowed slightly with age. However, in the
worst case, the yellowing did not appear to be bad enough to affect the
interpretation, and in most cases, the second set of film was not
yellowed.

The team found the following items acceptable:

~- Review of ISI records for visual remote inspection of core spray spargers
Weld procedures for 15 welds "

Welder qualification for 15 welds
Fabrication documentation for 10 welds
Fabrication documentation for five work plans associated with modification
work
Field reinspection of 4-ISI welds
Field reinspection of three pipe supports and inspector certification
Review of all radiographic film for 23 CL-I or CL-2 pipe welds
Field reinspection of one cable tray support
Review of six certified mill test report for weld filler metal
ISI requirements for inspecting dissimilar piping welds
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Table 1 MELD DOCUMENTATION REVIEW

Meld
identifier

Weld procedure Welder
review review

ID weld metal Base metal
CMTR review CMTR review Notes

DCS-2-05
DSCS-2-05
DCS«2-04
DCS»2-03
DCS-2-14
DCS-2-10
TCS-2-065
TCS-2-049
TCS-2-144
TCS-2-146
TCS-2-91
TCS-2-90
TCS-2-22
TCS-2»34
TCS-2-3A

OK
OK
OK
OK
OK
OK

OK
OK

OK
OK

OK
OK

OK
OK

OK

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK

OK
OK
OK

Note 1

Note 3
Note 1

Note 1

Note 1

Note 4,5
OK
Note 6
Note 7,8
OK
OK
Note 9
OK
OK
OK

Note 2
Note 2
Note 2
Note 2
Note 2
Note 2
Note 2
Note 2
Note 2
Note 2
Note 2
Note 2
Note 2
Note 2

'Note 2

1,2
2 $ 3
1,2
1,2
1,2
2,4,5
2
2,6
2,7,8
2
2
2,9
2
2
2

NOTES: 1. Heat 45130 material was not stated to be in compliance with SA-371
as required by TVA procedure PF-1015.

2. TVA could not retrieve CMTRs.

3. Filler metal identifier. not recorded; CMTRs not provided.

4. Heat 49653 tensile and yield strengths were not specified on CMTR.

5. Heat 49653 certification, of compliance to SFA 5.9 as required by
PF1015 was not done.

6. TVA could not retrieve CMTRs for heats 00147 and 04R753.

7. Heat 82E317 material classification not specified on CMTR;
therefore, chemical analysis could not be compared with
specification requirements.

8. TVA could not retrieve CMTR for heat 41100901.

9. TVA could not retrieve CMTR for heat 932C1276.
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Table 2 RADIOGRAPHIC FILM REVIEW

Weld identifier Material type Results

DCS-2-05
DCS-2-02
DCS-2-04
DCS-2-03
DCS-2-14
DCS-2-10
TCS-2-065
TCS-2-049
TCS-2»144
TCS-2-146
TCS-2-91
TCS-2-90
TCS-2-22
TCS-2-34
TCS-2-3A
TCS-2-122
TCS-2-123
TCS-2-123A
TCS-2-1238
TCS-2-124
TCS-2-153
TCS-2-154
TSCS-2-418
TCS-2-403
TCS-2-421

Stainless steel
Stainless steel
Stainless steel
Stainless'steel
Stainless steel
Stainless steel
Carbon steel
Carbon steel
Carbon steel
Car bon steel
Carbon steel
Car bon steel
Carbon steel
Carbon steel
Carbon steel
Carbon steel
Carbon steel
Carbon steel
Carbon steel
Carbon steel
Carbon steel
Carbon steel
Dissimiliar steel
Dissimiliar steel
Dissimiliar steel

OK

OK
Note 1

Note 2
OK
OK
OK
OK
Note 3
Note 4
OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
Note 5

NOTES:

1. Film indicated overgrind. Ultrasonic check determined actual wall
thickness at 0.480 in. Nominal wall specified at 0.687 in. TVA issued a

CARR for engineering evaluation.

2. Film density at stations A-8 and C-A greater than 6.0. Team was unable to
evaluate weld quality because of extreme density. TVA issued a CARR with
corrective action to reradiograph weld and evaluate new film.

3.

4,

Defect in pump casing, acceptable to General Electric pump specification.

Reader sheet (technique sheet) shows this weld was exposed with source
outside at 13 inches source to film distance. Film indicates a panoramic
exposure, therefore source was inside at 6 inch source to film distance.
Weld quality not affected.
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0
5. Film at station 0-1 exhibited 0.345 in. slag, which is greater than

allowable 0.250 in. A1so, 0.845 in. of incomplete fusion, which exceeds
allowable values. TVA issued a CARR.
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Table 3 DOCUMENTATION REVIEM FOR OTHER PIPE MELDS

Weld identified Meld joint detai 1

Material size
and type

Results of
documentation
review

TCS-2-122
TCS-2-123
TCS-2-123A
TCS-2-123B
TCS-2-124
TCS-2-153
TCS-2-154
TCS-2-155
TCS-2-156
TCS-2-157

Tee to elbow
Fi.tting to pipe
Flange to pipe
Flange to pipe
Pump to flange
Fitting to pump
Fitting to fitting
Elbow to pipe
Pipe to valve
Valve to pipe

IS" carbon steel
16" carbon steel
16" carbon steel
16" carbon steel
16" carbon steel
12" carbon steel
12" carbon steel
12" carbon steel
12" carbon steel
12" carbon steel

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Table 4 INSERVICE INSPECTION RETEST

Meld identifier Examination method

Techni ci an

certification Retest results

DCS-2-12
DCS«2-03
DCS-2-14
DCS«2«15

Liquid penetrant
Liquid penetrant
Ultrasonic
Ultrasonic

OK
OK

OK
OK

OK
OK
OK
OK
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Table 5 MELD DOCUMENTATION REVIEM ASSOCIATED MITH MODIFICATION WORK

Mor p an Support
identifier identifier

Me
identifier

Review
results Notes

2405-89

2457-88

2457-88

2119-86

2119-86

2119-86

2156-84

9244-84t 9244-84
9244-84
9244-84
9244-84
9244-84
9244-84

75-814-1-12-020.

R-39

R-39

R-39

H-7

NA

NA
NA

NA
NA
NA
NA

NA

2CS-R-39-1X

2CS-R-39-1RA

2CS-R-39-2RA

2-CS-H7-4RA1

2-13A
2-7A
2-8A
2-14A
TSCS-2-418
TCS-2-402
TCS-2-403

2-47B45850009

GCN1-2-075-022-01-004 NA

OK Structural
welds

OK Structural
welds

OK Structural
welds

OK Structural
welds

OK Structural
welds

OK Structural
welds

OK Structural
welds

OK Socket weld
OK Socket weld
OK Socket weld
OK Socket weld
OK Butt weld
OK Butt weld
OK Butt weld

9244-84
9244-84
9244-84
9244-84
9244-84
9244-84

NA
NA
NA
NA
NA

NA

TCS-2-404
TCS-2-406
TCS»2-419
TCS-2-421
TCS»2-404
TSCS-2-408

OK Butt weld
OK Butt weld
OK Butt weld
OK Butt weld
OK Butt weld
OK Butt weld

NOTE:
1. Dissimiliar weld, carbon steel to stainless steel.
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Table 6 MISCELLANEOUS ITEMS REIHSPECTED

Identifier Attribute ins ected Results Notes

CS-2-R-73 Pipe support Inspector certification OK

CS-2-R-74

CS-2-H-30

Pipe support

Pipe support

ISI redone OK

Inspector certification OK

25

27

Cable tray support Meld reinspected

Cable tray support Meld reinspected

OK

OK

25-1

ZMP IV-75-9015H

IhC panel

IKC pane1

12 wel ds

Note 2

Note 2

NOTES:

1. Material was fabricated using T-shape steel instead of I-shape as

specified on drawing.

2. TVA was unable to provide drawings. Welds were not evaluated.
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6 BROWNS FERRY NUCLEAR PERFORMANCE PLAN IMPLEMENTATION REVIEW

The inspection team reviewed the licensee's implementation of selective Browns

Ferry Nuclear Performance Plan (BFNPP) programs. The programs selected
included maintenance improvements, application of (}-list, component
environmental and piece-part qualification, procedure improvements, contractor
recomnendations, engineering change notice/design change notice (ECN/DCN),
modification control, restart test program implementation and Design Baseline
and Verification Program (DBVP) output review for selected systems. The

inspection aimed at verifying pr oper implementation of corrective actions
described in the BFNPP, as well as determining if any weaknesses identified
were being properly addressed by the licensee in an ongoing program.

6. I Maintenance Im rovements

The inspection team evaluated a limited sample of maintenance activities to
determine whether the weaknesses in the maintenance program described in the
BFNPP have been adequately addressed. This review was limited in scope because

the NRC has scheduled a maintenance team inspection. The inspection team
reviewed training and qualification of maintenance personnel, maintenance
history, trending for preventive maintenance, and adequacy of check valve
inspection and testing.

(I) Personnel Trainin and uglification

In order to evaluate the effectiveness of the maintenance training
program, the team performed several reviews, including interviewing
training personnel and craftspersons, observation of maintenance and

surveillance activities, review of lesson plans and task analysis
documentation, and qualification card samples.

The training basis documentation appears to adequately address the pro-
grammatic issues necessary to ensure training of craftspersons in the
various maintenance disciplines. The criteria and product of the task
analysis efforts were well detailed and provided an adequate foundation
for craft development and job tracking. Lesson plans were clearly
structured and appeared to adequately cover lesson objectives and
technical material to support the objectives of the maintenance training
program.

In addition to background documentation, a sample of qualification cards
was reviewed to ensure adequate implementation of the training
requirements. From the sample reviewed, it appears that proper controls
were established: qualified training personnel were utilized, proper
requisite training requirements were identified, and sufficient training
methodology were defined to ensure adequate on-the-job (OJT) training.

The development of the Curriculum Review Committee comprised of personnel
from the operations, training, maintenance, and plant management
disciplines is seen as a positive effort for ensuring a multidisciplinary
approach to training development. In general, the training program
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appeared adequate, except for the following concerns which the team
conveyed to the licensee. They included refresher training for difficult
and infrequently performed tasks once qualified and the use of independent
assessment for OJT evaluation.

Maintenance Histor

The team reviewed the maintenance history and associated maintenance
requests for the following core spray (CS) components:

2-FCV«75-02
2-FCV-75-23
2-FCV-75-11

2-FCV-75-53
2-PS-75-16
2-CKV-75-537C

The team also reviewed the following recently completed maintenance
requests (MRs) for technical adequacy and completeness.

MR-890777 MR-887068
MR-917883 MR-893950
MR-917877 MR-877668
MR-893879 MR-886708
MR-874253

The team reviewed Plant Manager Instruction (PMI) 6.4, Revision 8,
"Equipment Failure Trending Program." The trending program presently uses
the maintenance history files in the plant's prime computer system and the
Institute of Nuclear Power Operations (INPO) nuclear plant reliability
data system (NPRDS) to trend equipment failures. The maintenance history
files are used to track component failures and'he NPRDS is used to trend
repetitive and generic failures of NPRDS reportable components. The
threshold for component failure is two or more failures in a 12-month
period. Discussions with the licensee determined that onsite trending of
failures of plant equipment by component type rather than by specific
component is scheduled to be implemented in the middle of January 1990.
This should improve the trending program significantly.

The team reviewed the status of the preventive maintenance (PM) upgrade
program. The program is presently in a hold status. However, completion
of Phase I of the program is scheduled for September 1990. The licensee
has completed 240 PM folders out of a total population of 650. The PM

upgrade program will be inspected duirng the NRC maintenance team
inspection.

Check Valve Ins ection and Testin

The team reviewed the CS check valve inspection and testing program
implemented as a result of INPO Significant Operating Event Report (SOER)
86-003, "Check Valve Failures or Degradation." This program is
implemented in part by Surveillance Instruction (SI)- 4.5.A. 1.d, "Core
Spray Flow Rate"; SI-3.2.3, "Testing ASME Section XI Check Valves
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(Internal Inspection)"; and Mechanical Maintenance Instruction (MMI)-51,
"Maintenance of CSSC/Non-CSSC Valves and Flanges." The team determined
that valves 2-75-570A, B, C, D were not included in any of the above
procedures. Discussion with the licensee revealed that the valves had
originally been included in SI-3.2.3, but had been deleted from the
procedure. The team also determined that the valves had been inspected
this outage and that the valves were included in MMI-51 in the next
revision of the procedure which was completed on December 19, 1989. The
inspector found the licensee's actions acceptable and had no further
questions.

6.2 A lication of -List

The licensee committed in the BFNPP to implement a g-list to satisfy the
regulatory requirements contained in NRC Generic Letter 83-28 and 10 CFR Part
50, Appendix B. The g-list is a listing of safety-related systems, equipment
and components. Mhen fully developed, the g-list will include a quality-level
key which is used when preparing specifications and in establishing control for
purchasing, design engineering, operations, surveillance, and maintenance of
the components on the list. Browns Ferry is implementing the g-list in phases.
Phase I is for Unit 2 safety-related components and a limited number of
non-safety-related components that have unique identification numbers, systems,
descriptions, functions, and classifications identified. Phase I will be
implemented before restart of Unit 2. Phase II is post-restart and will expand
and improve the Phase I g-list by adding all limited quality assurance (gA)
components and non-safety-related components in safety-related systems.

The team reviewed the following plant procedures to verify implementation of
the g-list with emphasis on the CS system:

(1) Site Director Standard Practice (SDSP)-7.6, "Maintenance Request and
Tracking," Revision 7, dated November 17, 1989

(2) SDSP-3.10, "Use of the g-List," Revision 3, dated July 27, 1989

(3) SDSP-3.12, "CSSC and Non-CSSC Listing," Revision 3, dated June 21, 1989

(4) Drawing No. 67M-47A302-1, "Unit 2 Q-List," Revision 1, dated January 19,
1989.

The maintenance request form has a space to designate the activity as CSSC or
non-CSSC. The plant procedures require that the g-list be reviewed to
designate the equipment as CSSC or non-CSSC. "g-list" and "CSSC" were used
interchangeably. The team reviewed 20 outstanding MRs on the core spray, and
the proper designation was indicated on each one. Also, a sample of 20
recently completed MRs was reviewed at the MR control station in the plant and
all were properly designated as CSSC or non-CSSC. On the basis of this sample,
the plant procedures for using the 9-list are being adhered to. The team
reviewed the g-list documents on site. Twenty-one controlled copies of the
g-list consisting of four volumes were in locations in the plant. The team
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concluded that the Q-list and procedures controlling its use were in place for
the CS system.

Two previous unresolved items (URIs) were reviewed concerning the Q-list. URI-
259, -260, -296/88-05-07, "Unit 2, Phase I, Q-list Programnatic Deficiencies,"
noted that not all components or systems which are safety related or important
to safety appear on the Q-list. URI-259, -260, -296/88-16-02, "Premature
Q-list Implementation," noted that the Q-list failed to include components
which appeared on the CSSC list, and a concern arose regarding how this might
have affected quality.

The Q-list for Unit 2 was implemented on February 26, 1988 and Unit 2
components were deleted from the CSSC list. The following CSSC items were not
included on the list:- standby liquid control system, the vacuum breaking
system, shutdown cooling mode components of the residual heat removal (RHR)
system, and the fuel pool cooling systems. - To address the concerns, Condition
Adverse to .Quality Report (CAQR) BFN880418 was initiated. On May 6, 1988, the
CSSC list was reinstated for Unit 2. SDSP-3. 10 was revised to explicitly
require a Q-list user to refer to the CSSC list of SDSP-3. 12 if the equipment
in question could not be found on the Q-list; SDSP-3.10 also gives the user an
option of requesting an evaluation to determine a component's safety
classification.

The team reviewed the licensee's closure packages for the two related URIs.
The procedure revisions were found to be in place. The method for revising the
Q-list was reviewed and two methods were in place. The list could be revised
by a design change notice (DCN) or Q-list action request form SDSP-198 from
SDSP-3. 10. Four Forms 198 and DCN-S8291A, all related to the CS system, were
reviewed. The corrective actions were in place to correct the concerns. Also,
the NRs performed during the period when items on the CSSC list were not on the
Q-list were reviewed and no safety concerns were identified.

The team concluded that the corrective actions had been completed. The
existing system, requiring the use of both the CSSC and Q-lists, is cumbersome,
but workable. However, 10 CFR Part 50, Appendix B, Criterion II, "Failure to
have an adequate QA program to control systems and components important to
safety," had been violated from February 26, 1983 until Nay 6, 1988. This
violation meets the requirements of a non-cited violation (NCV) and no notice
of violation will be issued. NCY 50-260/89-16-08, "Failure to have an adequate
Q-list," will be assigned for tracking this item. Accordingly, the two URIs
are closed.

6.3 Com onent Environmental and Piece-Part uglification

The team reviewed the environmental qualification (EQ) program to determine
whether ongoing maintenance and modification work is preserving the EQ of
equipment. The team reviewed two EQ binders and found them to be satisfactory;
however, a larger sample will be reviewed during the planned EQ inspection.
Also, the team met with the licensee to determine the status of the piece-
parts program. Mithin the framework of this program, the licensee is reviewing
all replacement parts for their acceptability under 10 CFR 50.49. The team
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toured the EQ warehouse to observe the tags affixed to EQ parts. The team

reviewed controlling documents, including TVA Form 575 which is used to- remove

parts from the warehouse.

Records of preventive maintenance performed under Electrical Preventive
Instruction (EPI)-O-OOO-NOT002, Electrical Naintenance Instruction (ENI)-99 and

Mechanical Naintenance Instruction (NNI)-87 were reviewed to determine whether
appropriate environmentally qualified parts were used during maintenance and

modification work. The team found that appropriate environmentally qualified
materials were used.''

The team witnessed the work performed under Work Plan (WP)-2643-89. During the
preparation for the actual installation, the team questioned the craftsman why

the material he was preparing to install was identified as non-EQ when the
description of the work being performed was to install an EQ part.
Specifically, the material requisition Form 575 required by SDSP-16. 16,
"Material Issuance and Return", was checked as non-EQ. The modification
personnel's initial reply was that the part did not have to be environmentally
qualified, because it would be located in an electrical enclosure, and a Class
lE part was adequate. However, the work was stopped before installation
because the modifications personnel checked the EQ requirements and determined
that it should have been an environmentally qualified part. The craftsman told
the team that the part was not environmentally qualified because it did not
have an orange EQ sticker on the parts box. 't that point, the modification
personnel stated that the correct part would have to be gotten from the EQ

warehouse. The team did not witness the remaining work under WP-2643-89.

The licensee informed the team that the part in question had been an environ-
mentally qualified part, but that the warehouse had removed the EQ sticker
because Form 575 was not marked "EQ." Therefore, the installation would have
been correct.

The team visited the EQ warehouse and determined that identical terminal boards
were stored in the EQ warehouse, some of which were marked EQ and some of which
were not so marked. The warehouse supervisor stated that if a non-EQ request
was made, a non-EQ part would be issued. For the item in question, the super-
visor stated that two terminal boards were checked out for the job and
returned. One was EQ and another non-EQ. The inspectors requested copies of
the paperwork associated with the requests and returns. The wor k plan only
called for one terminal board to be issued.

There appears to be a problem with material control and EQ training of plant
personnel. Form 575 was not appropriately completed in accordance with
SDSP-16. 16. This failure to properly execute a Form 575 and request the proper
EQ part could have resulted in the instrument not being properly qualified.
This is the third example of violation 89-16-03, "Failure to follow
procedures."

6.4 Procedure Im rovements
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The team reviewed a sample of procedures to determine whether corrective
actions identified in the BFNPP were being adequately implemented. The team
reviewed maintenance, surveillance, operating, and alarm response procedures.
The review covered human-factors aspects, technical adequacy and engineering
involvement, vendor information, health physics controls, qualification of
reviewers, adequacy of gA/gC holdpoints, and postmaintenance testing. The team
limited the scope of this review because additional inspections are planned.

6.4. 1 Program Implementation Review

The team reviewed procedure quality to ensure adequate incorporation of the
procedural development guidance.. The procedures appeared adequate for the
performance of the required tasks. However, due to the lack of clearly defined
criteria in the procedure development guidance: PMI-2.3, "Style Guide for
Writing Instructions," Revision 6; PMI-2.5, "Surveillance Instructions Writer'
Guide," Revision 9; and PMI-2.20, "Format and Writer's Guide for Maintenance
Instructions," Revision 1, the procedures contain numerous variations from each
other and deviations from the guidance.

The verification and validation (VSV) process was evaluated by reviewing VLV

documentation and by interviewing plant personnel to ensure adequate mechanisms
were employed during procedure development.

The Browns Ferry .review process is described and implemented through SDSP-7.4,
"Procedure Review," Revision 7, and augmented through SDSP-2. 1, "Site
Procedures," Revision 12, and SDSP-3. 15, "Independent Verification," Revision
5. These documents were reviewed and found to address the requisite VLY

programmatic elements adequately with the exception of several items in
SDSP-171, "Procedure Verification Review Checklist,"and SDSP-220, "Procedure
Validation Review Checklist."

Because both the people who write procedures and the reviewers implement
SDSP-171 and SDSP-220 to ensure procedures are developed to a standard
consistent with site directives, it is vital that these checklists contain
detailed explicit review criteria. Several items in SDSP-171 and SDSP-220 do

not contain adequate detail to ensure consistent development and review of site
procedures and, as a result, the quality and usability of the Browns Ferry
procedures could be diminished.

A sample of the V8V discrepancy forms SDSP-171 and SDSP-220 were reviewed to
determine how well the procedure change process had been implemented. The

procedure change process appeared to be consistently applied and comments were
effectively resolved.

The team interviewed personnel responsible for developing maintenance and
surveillance instructions and performing the VSV. The individuals responsible
for the development of these instructions appeared knowledgeable of the
procedural V8V process and the technical aspects of the CS system. The
cognizant systems engineer was responsible for the development and usually
participated in the preimplementation walkdown of the instructions.
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.In addition to procedure developers, several maintenance craftspersons were
interviewed to determine their level of understanding and involvement in the
V&V process. Although their level of understanding of the V&V process varied,
craftspersons responsible for the validation of the instructions did not appear
to be fully aware of the requirements or criteria for performing these reviews.
The licensee was apprised of this concern and they agreed to address this issue
by incorporating training in the use of the validation process into the
continuing maintenance training program.

On the basis of field observation and interviews with several craftspersons, it
.is apparent that the procedures are generally understood and craftspersons are
aware of their roles in the maintenance and surveillance arena.

6.4.2 Health Physicg Controls

From a review of a sample of maintenance and surveillance instructions, it
appears that health physics (HP) controls were addressed in the procedures
development process documentation and were consistently incorporated into the
appropriate sections of the procedures reviewed. In addition, observation of
several maintenance and surveillance activities in progress indicated that HP

control mechanisms were in place.

6.4.3 equality Control Holdpoints

The team compared a nupber of maintenance and modification procedures and work
plans for inclusion of quality control (gC) inspection holdpoints. SOSP-3.11,
"guality Control Inspection Program," Revision 6, dated October 16, 1989, was
reviewed to determine the requirements for gC inspection of maintenance and
modification activities.

MR-A-897876, dated June 12, 1989, concerning the CS minimum flow control valve
operator (Loop I) was reviewed. This maintenance activity involved
disconnecting the Limitorque operator on valve 2-FCV-79-09 to permit removal of
the operator and valve bonnet for internal valve work per NR-A-912864. The
motor operator was disconnected and reconnected under Electrical Corrective
Instruction (ECI)-O-OOO-NOV001, "Maintenance for Limitorque Motor Operated
Valves," Revision 3, dated April 27, 1989. Electrical adjustments were
performed under ECI-O-OOO-MOV002, "Limitorque Motor-Operated Valves Electrical
Adjustments," Revision 2, dated August 24, 1989. Testing was conducted under
ECI-O-OOO-MOV003, "Limitorque Motor-Operated Valve Testing Using MOVATS,"
Revision 4, dated June 6. 1989.

ECI-0-000-MOV001 contained a number of QC holdpoints with emphasis given to
verification of the proper minimum training radius of the electrical leads.
ECI-0-000-MOV002 contained no gC holdpoints. This procedure was used for
adjusting limit and torque switches for low-speed valves. Low-speed valves
were defined as gate valves having a disc travel speed of less than 18 inches
per minute with similar requirements for other'valves. EMI-18, "Limit and
Torque Switch Adjustment for High-Speed CSSC and Non-CSSC Valves," Revision 6,
dated September 25, 1989, was in effect for high-speed valves. EMI-18
contained numerous gC holdpoints. Both of these procedures were in use for
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CSSC equipment. This difference in procedures and the requirements of
SDSP-3. 11 were discussed with gC personnel. Except for nondestructive
examination, gC personnel thought the gC holdpoints in SDSP-3. 11 were
guidelines and not requirements. ECI-O-OOO-MOV002, which has no holdpoints,
was stated to be an upgraded procedure in which independent verification of
work activities was used throughout the procedure instead of gC holdpoints.
EMI-18, which contained holdpoints, had not been upgraded. gC personnel
further stated that holdpoint requirements would soon be changed by imple-
mentation of a new gA program. The team reviewed SDSP 3.11 and the
requirements appeared to be met. No deficiencies were identified. The NRC

maintenance team inspection wi 11 review the proper use of hold points during
the upcoming inspection.

6.4.4 Engineering'nvolvement

The team evaluated the procedures development process to ensure adequate
engineering involvement by reviewing documentation and interviewing individuals
responsible for the development of maintenance and surveillance instructions.
It appears that there is adequate engineering involvement in the development
and VRV process for the maintenance procedures and surveillance instructions.

The procedures development process provides for engineering involvement by
making the various systems engineering groups responsible for procedures
development. The cognizant systems engineer is responsible for the development
of the procedures, participates in the VEV process, and is responsible for
resolution of all procedural- discrepancies initiated by the maintenance
sections prior to procedure implementation. A sample of procedure review forms
(SDSP-220 and SDSP-223) was analyzed to determine how well the engineering
sections incorporated these methods into the procedures development process.
The sample reviewed appeared to adequately resolve and incorporate the concerns
documented on the forms into the procedures.

The procedural development process appears to contain an adequate number of
required preimplementation desk-top verifications, preimplementation walkdown
verifications, and postimplementation first-usage validation to help reduce the
need for procedural revisions after implementation. In addition, the
development and implementation of well-detailed V&V review checklists for use

during these reviews provides the basis for applying the procedural development
guidelines consistently.

6.4.5 Scope of Maintenance Procedures Upgrade

The team reviewed maintenance instructions to determine if the appropriate
procedures were upgraded in response to the criteria defined in the BFNPP.

Several procedures related to the plant equipment identified in the proba-
bilistic risk assessment (PRA) analysis conducted by the licensee were noted as

not being scheduled for revision before restart. The licensee was told of this
and responded by detailing the methodology used to select the procedures that
needed upgrading before restart. The criteria for defining the selected
procedures were not well documented. This issue will be reviewed further
during the maintenance team inspection.
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6.4.6 Operating Instructions Technical Adequacy Review

Review of OI-75 indicated that the performance of the restoration portion of
this procedure after an accident could allow the release of reactor coolant
water outside the containment boundary. The licensee was apprised of this
concern and agreed to further review the logic of the procedure and determineif this step should be incorporated into Abnormal Operating Procedure
(AOP)-100-3 ("Scram Recovery" ) which addresses the containment isolation logic
for these particular valves (2-FCV-75-57 and 2-FCV-75-58). The licensee's
review of other systems which avtoisolate and require post-accident valve
manipulation, and could potentially place the plant in a similar condition,
identified a need for a procedural revision to the RHR operating instruction
2-OI-74 section 8.2 to address this concern. The improper valve manipulations
are indicative of a defective procedure and are identified as the first example
of violation 50-260/89-16-04, "Inadequate procedure."

6.4.7 Surveillance Instructions Technical Adequacy Review

(a) The inspectors witnessed the performance of Surveillance Instruction (SI)
2-SI-4,5.A. l.d( I), "Core Spray Flow Rate Loop I." This SI satisfies the
requirements of technical specifications (TS) 4.5.A.1.b, 4.5.A.l.d, and
4.6.G. l. The inspectors made the following observations:

(I) Step 7.6 of the SI lifts the power 1'ead to the area fan cooler
thermostat to enable testing of the fan cooler operation from a CS

pump start actuation regardless of room temperature. Step 3.8 of the
SI and the note associated with step 7.6 state that if the area fan
cooler thermostat is disabled for more than 24 hours, a limiting
condition for operation {LCO) may result. Removal of the thermostat
from service and returning to service are tracked via the
surveillance instruction. TS Table 3.2.b requires that the
thermostat be operable when the fan cooler is required to be
operable. The LCO action requires that the thermostat be repaired in
24 hours or that the fan cooler be declared inoperable. The team
questioned whether performance of step 7.6 required immediate entry
into an LCO condition per TS Table 3.2.b when the fan cooler was
required to be operable. The licensee determined that lifting the
power lead required entry into an LCO action per TS Table 3.2.b and
entry of the LCO into the LCO tracking system. Due to system status
the fan cooler was not required to be operable during this
performance of the survillance instruction, however; the licensee
issued a night order on November 29, 1989 to emphasize that entry
into a LCO is to be logged into the LCO tracking system regardless of
the duration or initiating cause, and revised the SI to clarify the
requirement for entry into the thermostat LCO action statement.
Revision of 2-SI-4.5.A.1 was issued on Oecember 19, 1989.

As part of the procedures upgrade program, the licensee committed to
upgrade the SIs based on Licensee Event Report (LER) 260-89-021 to
incorporate LCO action items. This upgrade program is in progress.
To date, 97 of 293 (33 percent) SIs have been. upgraded. The licensee
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coamitted to have the balance of these LCO reviews completed before
restart.

(2) TS 4.5.1.A.d requires that each CS loop be able to deliver at least
6250 gpm against a system head corresponding to a 105-psi
differential pressure between the reactor vessel and the primary
containment. The SI acceptance criterion is 227-psig discharge
pressure at the discharge of the core spray pumps with a flow rate
through the full-flow test line of 6250-6350 gpm. The team
questioned how the 227-psig criterion related to the TS requirement
and was informed that the value was determined during preoperational
testing. The team reviewed the preoperational test and determined
that 231 psi was required for the pumps to deliver rated flow (6250
gpm) to the vessel under accident conditions. Discussions with the
licensee determined that sometime after the .original preoperatonal
test, a new calculation was generated that established the 227-psig
acceptance criterion; however, the licensee was unable to produce an
offical calculation. On the last day of the inspection, the licensee
did produce an appendix to the SI, dated June 21, 1979, that
determined the correct value was 226.5 psig. The licensee had
previously written a CARR on this item and agreed to rework the
calculation to support the present SI acceptance criteria. The
licensee's preliminary calculations indicated that the current values
cannot be supported and the SI may need to be revised.

The failure to implement the TS-required value or provide a
calculation to support variations due to test conditions is
identified as the second example of violation 50-260/89-16-04,
"Inadequate procedure."

(b) The team reviewed Surveillance Instruction 2-SI-4.5.A.1. F(II), "Core Spray
System Injection Path Monthly Valve Position Verification," Revision 0.
This SI implements the requirements of TS 4.5.A. 1.F. The team determined
that the SI meets the minimum requirements as specified in the technical
specification. The surveillance consists of a monthly panel walkdown to
verify that valves in the injection flowpath that are not locked, sealed,
or otherwise secured in position, are in the correct position.

(c) The team reviewed the restart design criteria for the Unit 2 CS system,
BFN-50-7075, to verify that the design criteria was reflected in the TS
and SIs. The design criteria document provides the CS system design
requirements. The document addresses at a minimum the safety-related
aspects of the CS system. The criteria covers the mechanical, electrical,
instrumentation, and control aspects of the system. This, in conjunction
with the flow diagram and control diagram, defines the design of the CS
system. Attachment 4; "Core Spray Valves Full Stroke Operating Times and
Yiaximum Differential Pressure Requirements," was compared to flow diagram
2-47E814-1, Revision 13, and the four Sls that were reviewed. The
pressure and temperature requirements for each valve application were
compared to the system design pressure and temperature data for the
various piping locations. All appIications were in agreement.
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The maximum valve stroking time was compared to 2-SI-4.5.A.1.C(I), "Core

Spray NOV Operability Test." All times were in agreement except for the
minimum flow valve 2-FCV-75-9. The SI allowed a maximum closure time of
21 seconds, but the design criterion allowed a maximum of 15 seconds. The

licensee stated that an existing CARR had identified this problem. Also,
a modification was planned to replace the valves because of seismic
concerns; this modification would bring the closure time into agreement
with the 15 second design criterion, resolving the concern. No other
concerns were noted.

6.5 Contractor Recommendations

As part of the BFNPP, the licensee committed to evaluate and disposition
contractors'ecommendations made in key areas.

6.5.1 SAIC Recommendations

The team reviewed the Science Applications International Corporation's "Evalua-
tion Report on Technical Specification Compliance Effectiveness at Browns Ferry
Nuclear Plant," dated September 27, 1984, and verified that the Technical
Specifications discrepancies identified for the CS system had been adequately
resolved. No deficiencies were identified during this review.

6.5.2 General Electric Company Contractor Recommendations

GE reviewed systems of the nuclear steam supply system to ensure-these systems
were being operated, tested, and maintained in accordance with the design
intent. The systems were reviewed to identify any serious conflicts in
relationships between operating instructions, the Final Safety Analysis Report
(FSAR), TS, and SIs used by control room operations.

GE gave the licensee 22 reports on the selected systems. A plant engineer
reviewed each of the reports, identified the recommendations, and categorized
them. The categories ranged from "required for restart" to "not applicable."
The team reviewed 37 recommendations and how they were resolved for the CS

system.

Recommendation 37 concerned drawing changes. During a system walkdown, the GE

reviewer found that the actual orifice sizes on the orifice panhandle were
different (smaller) from the sizes on the drawing. The minimum flow orifice
was actually 0.6075 inched and not 15/16 inches. The test return-line orifice
was 3.375 inches and not 7.25 inches. The inspector reviewed Drawing
2-47E814-1, Revision 13, and noted the orifice sizes were still 15/16 and 7.25.
However, the licensee had changed the sizes in Revision 5 to indicate the
orifice sizes as 3.375 and 0.6875 inches. But, after a calculation was

performed using a physical piping drawing that indicated sizes of 15/16 and

7.25 inch orifices, a CARR was initiated to document this discrepancy. To

resolve this CARR, the orifices were removed and the sizes were verified. The

minimum flow orifices were found to be 5/8 inch and the test line orifices were
7.25 inches. To meet the calculated flow requirements of the minimum flow
line, the orifices were bored out to 15/16 inch. The test line orifices were
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reinstalled as found.
were etched out. The
size. This explained
drawing discrepancies

The sizes on the panhandles of the affected orifices
drawings were then revised to show the correct orifice
why the drawings appeared to be unchanged. No other
were noted.

The team reviewed the disposition of recommendations 22, 23, and 24 regarding
surveillance instructions. The following SIs were reviewed:

2-SI-2, "Instrument Checks and Observations," Revision 3, dated July 20,
1989

2-SI-3.2.2, "Valves Cycled during Cold Shutdown," Revision 3, dated
November 8, 1989

2-SI-4.2.B-39A( I), "Core Spray System Functional Test Loop I," Revision 3,
dated October 17, 1989

2-SI-4.5.A. 1C( I), "Core Spray HOV Operability Test," Revision 5, dated
July 24, 1989

The team questioned why injection valves 2-FCV-75-23 and 2-FCV-75-25 were
allowed a maximum of 30 seconds stroke time but the FSAR Section 7.4.3.4.4,
"Core Spray System Valve Control," limits the stroke time to 18 seconds. The
licensee provided ECN-P3118 and GE Safety Evaluation NEDC-31580P for the valve
modification which increased the stroke time. The modification was required in
order to resolve Eg requirements. The modification consisted of regearing the
actuator with self-locking gears and replacing the existing motor with a
brakeless motor having a matching torque capacity for the revised gear set
ratio. The GE safety evaluation included injection valves for the core spray,
low-pressure coolant injection, torus spray, and high-pressure coolant
injection. Appropriate TS amendments were submitted for the increased stroke
time and the safety evaluation was a part of the approved TS change. The next
FSAR update is scheduled for July 1990. This item was appropriately resolved.

In general, the team found that the commitment made in the BFNPP to disposition
the contractor recommendations was satisfied.

6.6 ECN/DCN Modification Control

The team inspected this area in May 1989 to assess selected aspects of recent
modifications in order to evaluate the effectiveness of the licensee's
corrective actions as implemented by the BFNPP. Meaknesses were identified in
the licensee's program. The purpose of the review below was to evaluate the
licensee's corrective action's resulting from that inspection, as well as
sample modifications associated with the CSS.

6.6. 1 Modification Package Review

The team 'reviewed the following modification packages associated with the CSS:
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(1) ECN-P0157 and WP-2018-14. This ECN removed the CS pump lube oil coolers
from t e pumps an capped the inlet and outlet cooling water lines
(emergency equipment cooling water). Cooling water flow to the lube oil
coolers had been isolated previously by ECN-L1994 which replaced the
orignal motor oil with Mobil SHC 629.

(2) DCN-H2735. This design change disabled the drywell high-pressure and
reactor Tow-level accident signal circuitry initiated by Unit 1 and Unit 3

CS and RHR system logic to defeat accident scenarios adversely influencing
Unit 2. This DCN was implemented as a result of CA(R BFP880406 which must
be resolved before restart of Units 1 and 3.

(2) ECN-P0795. This ECN installed block, vent, and drain valves in the 2-inch
Tiines rom the primary suppression chamber (PSC) head tank to allow
testing of check valves 75-606, 75-607, 75-609, and 75-610 in accordance
with 10 CFR Part 50, Appendix J.

(3) ECN-P3139 and WP-2030-86. This ECN replaced the core spray pump room

coo er an motors wst Eg motors.

No deficiencies were noted in the packages reviewed.

The. team also reviewed the list of outstanding modifications required to be

performed on the CS system before startup of Unit 2. As of .December'989, 21

modifications were required to be completed before startup.

6.6.2 Modification Hold Point Review

The team reviewed the gC holdpoints associated with the modification of the CS

injection valve 75-23. The work involved replacing a termi nal block and
connecting the electrical leads to the block. These activities were performed
under DCN-W4116B and WP-2077-89. Because of the voltage drop associated with
the long run of electrical wires, a No. 4 AWG cable (a larger wire than recom-
mended by the manu acturer) was used. The No. 4 AWG wire lug had to be filed
down to fit the No. 10 AWG terminal block connection. While inspecting this
valve, the team noted that the termination screw had pulled out of the hole,
and also noted different instructions for performing the same type of work. The

modifications group uses Modification/Addition Instruction (MAI)-3.3 to perform
the electrical connections, but for similar gC test procedures having similar
gC holdpoints Electrical Corrective Instruction (ECI)-0-000-MOV001 is used.
One holdpoint inspection item was to verify that the connected lugs and wires
were in accordance with approved vendor instruction. Although the change was

approved as a change to the DCN, the wire size was larger than recommended by
the vendor. The licensee contacted the vendor after the team questioned the
acceptability of the termination and the vendor accepted the termination. This
item is discussed in more detail in Section 3.2.2. of this report.

The modifications organization and maintenance organization have different
procedures for many of the same activities such as electrical terminations.
The gC holdpoints are in the procedures to varying degrees. The team concluded
that the requirements for gC holdpoints were not uniformly applied for work on
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critical structures, systems, and components (CSSC) equipment, although this
appeared to be fn conformance with SDSP-3.11. "guality Control Inspection
Program." As part of the implemenation of the recently approved gA program
plan, the licensee is revising their program pertaining to the requirement for
{}C holdpoints. This revised program will substitute independent verification
for gC holdpoints, as appropriate, and the NRC will monitor its implementation.

6. 7 ~II

The team reviewed drawings as a part of the reviews discussed under Sections
2. 1.5, 3. 1.5, 4. 1.3, 6.6, and 6.9. In general, the team found that drawing
control is satisfactory. The NRC maintenance team inspection will also review
drawing control.

6.8 Restart Test Pro ram Im lementation

The team reviewed the following documents and test records for the CS system:
the Baseline Test Requirement Document BFN-STS-075 and the Restart Test Program
(RTP) Test Procedure 2-BFN-RTP-075. The team also interviewed Browns Ferry
cognizant personnel about the RTP test of the CS system.

The core spray system consists of two trains containing numerous valves, both
motor operated and manual, four 600-HP motor/pumps, numerous instruments and
control devices, two room coolers with associated piping, electrical feeds, as
well as interfaces with other plant systems.

The team reviewed the following:

(1) Baseline Test Re uirement Document

The inspection team reviewed the Baseline Test Requirement Document (BTRD)
for the CS system, Revisions 0, 1, and 2. Revision 1 deleted the reactor
coolant pressure boundary test and the primary containment boundary test,
and added the test requirement to verify the backup operation of the core
spray pumps. The deleted tests were transferred to other RTP test pro-
cedures. Revision 2 (May 12, 1988) clarified some site test engineering
matters.

The BTRD listed 12 modes of the CS system; 8 modes were reviewed.

The BTRD, Attachments A thr'ough K, were the test scoping documents. The
team reviewed Attachments A, B, D, E, G, H, and K:

(a) Attachments A, B, D, and E described the scope of testing for the
mode of supplying cooling water to the reactor (autoinitiation). The
test objectives included the verification of: (i) the capability to
pump the required quantity of water from the suppression pool through
the test bypass lines with the bypass valve throttled to simulate the
pressure differential between the vessel and the primary containment',
(ii) the CS room area coolers being provided a start signal when the
pumps start; (iii) the designated valves meeting opening and closing
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0
times for injection or isolation purposes; (iv) the CS system
automatically initiating on either normal ac or DG power upon receipt
of an accident signal; and {v) the inboard, outboard, and test bypass
valve logic functioning properly.

(b) Attachment G described the scope of testing for the mode which
provides the depressurization permissive signal. The test objectives
included the verification that the automatic depressurization system
is provided a signal from the CS system that both pumps are operating
and producing pressure in at least one of the two loops.

(c) Attachment H described the, scope of testing and the test objectives
for the verification that the 480Y reactor motor operated valve
boards load shed and diesel generator start logic are provided with
accident signals from the CS.

{d) Attachment K described the scope of testing and the test objectives
for the verification that the CS transfer switches located on the
4-kV shutdown boards will isolate the 4-kV CS pump circuit breakers
and pump loads from the main control room, and that the pumps can be
tripped from the 4-kV shutdown boards.

(2) RTP S stem Test S ecification STS 2-BFN-STS-075, "Core S ra S stem"
/

The team noted that the initial issue and one revision of the STS were
utilized to develop the RTP test procedure. The most significant revision
involved the deletion of the reactor coolant pressure boundary test,
deletion of the primary containment boundary test, and addition of the
test requirement to verify backup operation of the CS pumps.

Section 5.'0, "Test Requirements," indicated that only two sources of
testing requirements were identified; one from the BTRD.Subsection 5.4 and
the other to verify that the CS pumps could be started local.ly at the pump
and at their respective breakers on the 480-V shutdown board. Other
subsections of Section 5.0 indicated that no additional testing was
required. The STS stated that the types of tests being performed to meet
other requirements are postmodification tests (PMTs), surveillance
instructions {SIs), and the restart test program (RTP) test procedures. A
review by the team of Subsection 5.4, "DBE Requirements," indicated that
for each system mode specified, a corresponding test was required by the
STS.

(3) RTP Procedure 2-BFN-075, "Core S ra S stem"

The team reviewed the completed RTP procedure to determine the accepta-
bility of the method of testing, control of testing activities, compliance
with test specifications, and documentation of test exceptions. This
determination included a review of five of the system modes and applicable
testing as indicated in both the BTRD and the STS for the CS system. The
overall purpose of the Restart Test Program was to functionally test the
system to verify the CS initiation logic, valve timing, the ability to
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operate the system from outside the control room, component automatic
actuations, and various interlocks.

The team reviewed the test results for five selected system modes required
by Section 5.0 of the RTP test procedure. The following tests were
reviewed: Subsection 5. 1, "Manual Initiation and Pump Test"; Subsection
5.2, "Core Spray Pump Start Signal to Automatic Depressurization System";
Subsection 5.3, "Valve Operation Time Frame"; Subsection 5.6, "Automatic
Operation of the Core Spray System Including DG Start and Load Shed
Signals Test"; Subsection 5.7, "Local Operation of Core Spray Pumps"; and
Subsection 5.8, "Interlocks for the Manual Operation of Valves
2-FCV-75-23, 25, 51, and 53."

The team confirmed that the test results verified the following:

Proper operation of the CS loops for manual initiation and pump
performance, operation of the room area coolers, 12 designated valves
opened or closed within the allowed time, pumps start in sequence
after autoinitiation in a prescribed manner, and injection valves
function in automatic and manual.

CS pumps can be operated in the backup mode.

Pumps start simultaneously when on DG power and the 480-V load shed
and start logic signal to the DGs are provided.

Pressure switches energize to send signal to ADS that the pumps are
running.

The performance of Section 5.0 of the RTP resulted in a total of 10 test
exceptions (TEs) being generated, and all have been resolved.

The most significant test exception was the CS pump 2D failure to start as
required on the autoinitiation signal(TE-09). This TE involved the
discovery of a repair made to a broken single conductor cable in the CS

control power cable network. This repair was located inside the reactor
building in a cable tray. The repair consisted of cutting back the cable
insulation, wrapping the single conductors around each other, and covering
them with plastic electrical tape. This TE-09 was dated May 11, 1988 and
was not considered to be an adverse-to-quality condition. However, a CARR
was eventually written. TE-09 also indicated that MR-860183 was initiated
to correct this item. Apparently the original unauthorized repair had
come undone, resulting in an open circuit.

The CARR indicated that this was an isolated case which involved only one
of the leads and appeared to have been caused by drilling in the area.
The licensee's actions after the unauthorized splice was discovered appear
to be adequate.

6.6 ~6«116
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On November 30, 1989, the team walked down portions of the CS system and found
the following:

0

(1)

(2)

(3)

(4)

(5)

(6)

Injection valve 75-25 had an abandoned unsealed conduit connected to the
motor operator at 2ES 500-1. Initially, the licensee thought this was an

ongoing work activity being performed by DCN MO-2541-88 and told the team
this. The team requested documentation that the conduit would be removed.
On December 15, 1989, the licensee initiated CARR BFP890826 and
NR-A-792146 to remove the conduit. The work plan was signed off as
completed and processed through closure; however, the conduit had not been
removed. Discussions with the modifications personnel indicated that
details to remove the abandoned conduit from the valve operator were not
in the work plan. Plant procedure SDSP 8.4, Revision 18, "Yiodification
Work Plans," required that all work necessary to implement the design
change be specified in the work plan. This is significant because this
Limitorque operator is part of the Eg program and the open conduit
provided an unsealed opening into the operator. This item is identified
as the fourth example of violation 50-260/89-16-03, "Failure to follow
procedures required by TS 6.8. 1." Also, this is the same work plan
discussed in section 6.9(6) below, and CARR BFP890809 corrective action
for that concern appears inadequate, in that it did not evaluate the
extent or root cause of the problem.

Injection val:ve 75-23 had a missing lockwasher on the motor endbell. The
licensee initiated NR A-882572 and replaced the missing lockwasher on
December 8, 1989.

On pump D suppression pool suction valve 75-39, the flexible conduit had

pulled loose at the electrical connection, exposing the cable. Also, the
team found a bent valve position indicator, which may not be functional.
The licensee initiated NR-1012386 to correct this condition during the
next divisional outage.

In the 2A/2C pump corner room near the torus entrance area, a loose
junction box cover with a visual air gap between the box and cover was

noticed at JB 2729. The licensee initiated MR-A-882572 and corrected the
problem on December 8, 1989.

The local operator station for valve 75-51 had a missing nameplate. The
licensee replaced the missing nameplate with label LR-2-075-120289-10 on
December 3, 1989.

Injection valves 75-53 and 75-51 had a grounding wire from the flexible
conduit to the metal conduit on the electrical connections to the motor
operators, but there were no grounding wires on valves 75-23 and 75-25.

The licensee initiated CARR BFP890809 to correct the condition Grounding
wires were added per NR-A-876412. Although MP-2541-99 contained
instruction to install the conduit per HAI 3.1, "Conduit Installation"
there were no explicit instructions to install the grounding wire.
However, YiAI 3. 1 did indicate that if necessary a grounding wire should 'be
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installed. Discussions with modification personnel indicated that the
grounding wire should have been installed prior to signing Attachment 2 of
MAI 3. 1, "Conduit Installation Data Sheet." The licensee counselled the
modification personnel involved on the grounding requirements. This is a

violation for "Failure to follow procedure" [MAI 3. 1]. Procedure step
6.4.8 requires that electrical continuity of the conduit system be
preserved by installing a bonding strap or ground cable across the
flexible conduit. This item is identified as the fifth example of
violation 50-260/89-16-03, "Failure to ground conduit installation."

The team did not expect to find so many unidentified hardware problems on this
system. The missing, loose, and damaged hardware, which the licensee failed to
identify during walkdowns, are additional examples of violation
50-260/89-16-01, item 3, "Ineffective corrective action."

During review of the CS system flow diagram, and in discussions with the
licensee, the team determined that valves 75-582A and 75-582B are required to
be shut if primary containment is required. These valves are used to align the
condensate storage tank (CST) to the CS system discharge piping if the primary
suppression chamber (PSC) is unavailable to perform the keepfi ll function. The
valves are required to remain shut if primary containment is required, because
the check valves downstream of the valves cannot be tested as is required by
10 CFR Part 50, Appendix J. The licensee was aware of the problems even before
inspecting this area, and is evaluating corrective actions and compensatory
measures to resolve the problems. Until final corrective actions are
completed, this item is identified as Inspector Followup Item ( IFI)
50-260/89-16-12.

6.10 ~0i C i

The team reviewed the design criteria documents for the core spray,
high-pressure coolant injection (HPCI), residual heat removal, and main steam
(MS) systems.

The primary documents used during the review of these systems included the
following:

BFN-50-7075, "BFNP, Core Spray Cooling System - Unit 2"
BFN-50-7074, "BFNP, Residual Heat Removal System - Unit 2"
BFN-50-7073, "BFNP, High Pressure Coolant Injection System - Unit 2"
BFN-50-7001, "BFNP, Main,Steam System - Unit 2"
Drawing 2-47E801-1, R003,',;",Flow Diagram Main Steam"
Drawing 2-47E811-1, R015, "Flow Diagram Residual Heat Removal System"
Drawing 2-47E814-1, R010, "Flow Diagram Core Spray System"
Drawing 2-47E812-1, R007, "Flow Diagram High Pressure Coolant Injection
System"
Drawing 2-47E610-73-1, R004, "Mechanical Control Diagram HPCI System"
Drawing 2-47E2610-74-1, R006, "Mechanical Control Diagram RHR System"
Drawing 2-47E610-75-1, R008, "Mechanical Control Diagram Core Spray
System"
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"BFNP Unit 2 Design Baseline and Verification Program System Evaluation
Report, Core Spray-75"

The supporting references for the CS, HPCI, RHR, and HS review are listed in
Appendix A, "Design Criteria Review [DC3."

The licensee implemented its Design Baseline and Verification Program (DBVP) at
Browns Ferry to reconstitute the design of the safety systems at the plant used
to achieve and maintain safe shutdown following a design-basis accident and to
mitigate the consequences of such an event. The output generated as a result
of the licensee's efforts included safety system design criteria documents
(DCDs). The DCDs primarily provide the general safety system design require-
ments for Browns Ferry Unit 2. Also, the OCDs specifically address the safety-
related aspects of each safety system as defined by the referenced comnitments
made by, and requirements imposed on, the licensee. These commitments/require-
ments (C/Rs) are included in an attachment to each DCD. The specific design
criteria included in the DCDs cover the mechanical, electrical,
instrumentation, and control aspects of each system. Design source documents
used by the licensee to generate the DCDs other than the C/Rs, have also been
referenced in each DCD as appropriate.

The team reviewed the DCDs for CS, HPCI, RHR, and MS for purposes of examining
their completeness and accuracy. These DCDs were compared with the Brownst Ferry'nit 2 applicable drawings for each system. Where differences between
the system DCD and system drawings were identified, the licensee was asked to
explain and/or resolve each item, The team also sampled the C/Rs and licensing
requirements listed in these system DCDs to ensure that essential design
information would be properly included in the system DCDs.

The team reviewed references DC56 and 57 (see Appendix A) which are Department
of Nuclear Engineering (DNE) procedures used to identify and track licensing
commitments and requirements as source information for design documents and
which provide a systematic approach to developing a design-basis document. The
team found these procedures to be an adequate guide for initiating development
of DCOs. A brief description of each OCO reviewed by the team and a discussion
of the findings associated with each DCD are given below.

(1) Core S ra S stem

The CS system is designed to mitigate the consequences of large breaks
which result in the rapid depressurization of the reactor vessel. The CS

system is part of the core standby cooling system and assists in limiting
fuel cladding temperatures over the spectrum of postulated pipe break
sizes in order to ensure. safe shutdown of the plant. The team reviewed
the CS system design criteria document and the associated configuration
control drawings (References OC1 through 13, 19, and 20) and made the
following findings.

The team questioned why the CS configuration control drawing (CCD)
indicated there are valves on the CS loop between penetration X-16B and
FCV-75-54, these valves being 75-626 and 75-627, because a similar set of
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valves did not appear on the other CS loop between penetration X-16A and
FCV-75-26. The licensee reviewed the CS piping physical drawings
47M458-11-1 and 3. These drawings showed that the loop with valves 75-626
and 75-627 has a low point downstream of penetration X-168. These valves
were installed to vent the high point in the loop. The other loop without
vent valves has no low point in this area. The team subsequently noted
that these valves were labeled as "test" rather than "vent" valves. The
licensee agreed that these valves should be labeled as "vent" valves and
promptly implemented Revision 14 to the CS CCD to reflect the proper valve
labeling. The team considers this item to be closed.

The team questioned the meaning of the last sentence in the second para-
graph of Section 5.2, "System Testing," in Design Criteria Document (OCD)
BFN-50-7075. The sentence reads: "The automatic control circuitry for
the CS,system shall be arranged to restore each loop to normal operationif a 1oss-of-coolant accident occurs during a test operation, ~exce t for
the core s ra um suction valves." The last clause of this sentence

un er one >s t e part t at 1s n question. The licensee reviewed this
clause and explained that the CS pump suction valves do not involve any
automatic control circuitry and are not involved in the testing of the
system logic; ther efore, they do not reset while in a testing mode. The
team found this explanation to be acceptable; however, the licensee agreed
that this DCD wording needs to be clarified. The licensee issued
reference DC58 which revises Section 5.2, paragraph 2 of the DCD to
clarify that the CS system pump suction valves are normally open, remote,
manua'1 valves with no automatic close/open logic and are open during CS
system testing and, therefore, automatic realignment circuitry is not
needed. The team considers this item to be closed.

!l -"'.(

The team questioned the meaning of the second paragraph of S
3.7. 1(4) of DCD BFN-50-7045, Revision 2. That paragraph add 0 es
isolation valves in the "inlet lines of the CS system" and states that
"check valves shall be provided in these lines to provide automatic
isolation when necessary." The team questioned which automatic isolation
valves were being referred to and what were the criteria the licensee uses
to determine when check valves are necessary in the CS inlet lines. The
licensee explained that the inlet lines of the CS system referred to in
the DCD text are indeed the CS inlet lines to the reactor vessel (i.e.,
the pump discharge lines). The licensee also explained that the check
valves, in this context, provided in the reactor inlet lines are there to
isolate the reactor coolant system in the event of a rupture in the CS
pump discharge piping outside containment. The licensee continued to
explain that the phrase "when necessary" refers to when isolation is
necessary, not when check valves are necessary. The licensee agreed that
the wording of the DCD should be clarified. The licensee issued reference
DC58 which clarifies the text of the DCD. The team considers this item to
be closed.

e

Hi h-Pressure Coolant In'ection HPCI S stem
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The HPCI system is designed to provide high-pressure core cooling in the
event of a LOCA or reactor isolation and failure of the reactor core
isolation cooling (RCIC) system. The HPCI system is a turbine-driven
pumping system used to supply demineralized makeup water from the
condensate storage tank (CST) or the suppression pool to the reactor. In
conjunction with the other subsystems of the core standby cooling systems,
the HPCI will limit fuel cladding temperatures over the spectrum of
postulated break sizes in order to ensure safe shutdown of the plant. The
team reviewed the HPCI system DCD, the associated CCDs, and references
DC21, 23, 24, 25, 30, 37 through 40, 44, 45, 48, 54, and 55, and made the
fol lowing findings.

The team identified an incorrect flow direction indication at location 4-E
on flow diagram 2-47E812-1 for the HPCI system. The licensee stated that
for Browns Ferry Unit 2 restart, the HPCI system must undergo the
necessary reviews and verification associated with returning a system to
service. This effort was scheduled to be completed by January 20, 1990.
The licensee stated that during this effort, the system CCD is scrubbed as
required by Project Instruction (PI)-88-07, as supplemented by a desk-top
instruction issued by the Nuclear Engineering Department's lead
mechanical/nuclear engineer. The licensee committed to correct the error
on the HPCI CCD during the drawing scrub effort. The team considers this
item to be'closed.

Residual Heat Removal RHR S stem

The RHR system is designed to perform both safety-related and non-safety-
related functions. The review of this system DCD was primarily focused on
the safety-related function of the system. The RHR is made up of four
subsystems: (a) low pressure coolant injection (LPCI), (b) containment
spray cooling (CSC), (c) suppression pool cooling (SPC), and (d) shutdown
cooling (SC). The LPCI, CSC, and SPC subsystems are combined to perform
the safety-related modes of RHR operation. The LPCI subsystem, in
conjunction with other subsystems of the core standby cooling system, will
limit fuel cladding temperatures from exceeding 2200'F over the spectrum
of break sizes in order to ensure safe shutdown. The CSC subsystem is
designed to provide drywell and suppression chamber atmospheric cooling to
maintain containment pressure below the design limit. The SPC subsystem
is designed to provide suppression pool cooling sufficient to ensure
complete condensing of blowdown steam following a loss-of-coolant accident
(LOCA) and net positive suction head for the core standby cooling system
pumps. The team reviewed the RHR system DCD, the associated CCD

(references DC14 through 18, 22, 27, 29, 31, 34, 35, 36, 41, 46, 47, and
49 through 51), and has made the following findings.

The team questioned the contents of the discussion in Section 3.11.2.3 of
the design criteria., This section states that since the Units 1 and 2 RHR

pumps share four diesel generators, the RHR pumps in one unit are required
to trip (if running from non-LPCI initiation conditions) when there is an
LPCI initiation signal in the other unit to prevent a diesel generator
overload. Since Unit 1 is in an extended shutdown condition, a spurious
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0
accident signal from Unit 1 while Unit 2 is in an accident condition with
the 2A and 2B RHR pumps on diesel power, would cause these pumps to trip
unnecessarily. The licensee reviewed the system design and has identified
that DCN-2735, which has been implemented, disabled portions of the Unit
1/Unit 2 logic system such that none of the Unit 2 RHR pumps would be

tripped from a Unit 1 accident signal. The licensee documented an

exception (reference DC59) to the appropriate portion of Section 3.11.2.3
of the design criteria and which is in effect until such time that the
Unit 1 diesel generators are needed for the Unit 1 reactor. The team
considers this item to be closed.

(4)

During the review of the DCD and the alternate shutdown cooling mode of
RHR, the team questioned whether or not the licensee had analyzed the MS

system piping for the water-filled condition since Browns Ferry will
achieve a safe shutdown condition following an Appendix R event, with the
HPCI system inoperable, using three MS safety/relief valves. The licensee
informed the team that the MS piping is currently being analyzed by TVA

Civil Engineering. A portion of this work is being performed in
conjunction with the analysis of the same piping under the IE Bulletin
79-14 program and if necessary, supports will be repaired to comply with
the interim operability criteria prior to Unit 2 restart. The team
considers this to be an open item and will be tracked by IFI
50-260/89-16-13.

~Ni 5 S

The MS system is designed to perform during normal operation as well as

transient and accident conditions. The review of this system DCD was

primarily focused on the safety-related function of the system. The MS

system provides overpressure protection for the nuclear system via
self-actuation of safety/relief valves which relieve to the pressure- .

suppression chamber. This removes the reactor decay and sensible heat.
The MS system also has an automatic depressurization feature and, in
conjunction with other subsystems of the core standby cooling system, wi ll
limit fuel cladding temperatures from exceeding 2200'F over the spectrum
of break sizes in order to ensure safe shutdown. The team has reviewed
the MS system DCD and its associated flow diagram CCD (references DC26,

28, 32, 33, 42, 43, 52, 53) and has no findings.

Conclusion

The team has concluded that based on a sampling of the Browns Ferry safety
system DCDs and their supporting C/Rs, the information included in the DCDs

appears to be adequate, sufficiently consistent, and organized such that the
documentation of each of the safety systems adequately represents the
reconstituted design basis and supports the restart of Browns Ferry Unit 2.
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7 ACTION ON PREVIOUS INSPECTION FINDINGS (92701, 92702)

(CLOSED)

(CLOSED)

(CLOSED)

URI 259, 260, 296/88-05-07, "Unit 2, Phase I, Q-list
Programmatic Deficiencies."

This item is discussed in detail in paragraph 6.2.

URI 259, 260, 296/88-16-02, "Premature g-list Implementation."

This item is discussed in detail in paragraph 6.2.

VIO 259, 260, 296/89-17-02, "Failure To Properly Implement
Procedures."

The team reviewed the licensee's response dated September 11,
1989. Corrective action identified by the licensee included
cancellation of Engineering Change Notice (ECN) E-2-P7010,
revision of Site Director Standard Practice.(SDSP) 8.4 to delete
the use of non-intent procedure changes and to more clearly,
describe required documentation of testing conducted as a result
of a modification, revision of Review Form 243 in SDSP 8. 10 to
specifically address Appendix J testing requirements, and
revision of SDSP 17.2 to provide additional guidance on post-
modification testing requirements. The 'team verified that'hese
corrective actions had been performed. This item is closed.
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EXIT INTERVIEM (30703)

The inspection scope and findings were summarized on December 20, 1989 with
those persons indicated in paragraph 1 above. The inspectors described the
areas inspected and discussed in detail the inspection findings. The licensee
did not identify as proprietary any of the material provided to or reviewed by
the inspectors .during this inspection. The licensee made no dissenting
comments.

0

Item

260/89-16-01 (VIO)

260/89-16-02 (VIO)

260/89-16-03 (VIO)

260/89-16-05 ( IF I )

260/89-16-06 (URI)

260/89-16-07 (URI)

260/89-16-08 (NCV)

260/89-16-09 (IFI)

260/89-16-10 (IFI)

Descri tion

Failure to take effective corrective action
with three examples (paragraphs 2. 1. 1.(3),
4.1.1.(8), 4.2.6, 4.2.7(c), 4.2.9, 4.2.10, 5,
and 6.9)

Failure to follow procedure/drawings during
hardware installation with eight examples
(paragraphs 2.2.1, 2.2.6, 3.2.3(2), 3.2.3(3),
4.2. 1(a), 4.2.6(a.), 4.2.7(e), and 5)

Failure to follow procedures required by TS

6.8. 1 with five examples (paragraphs 3.2.2,
3.2.5, 6.3, 6.9.(1) and 6.9(6))

Failure to provide adequate procedures as
required by TS 6.8. 1 with two examples
(paragraph 6.4.6, and 6.4.7)

Location of the source of water in CSS pumps
thermocouple (paragraph 4.2.5(b), 4.2.5(d))

Unsupported instrument lines on CSS pump
suction piping (paragraph 4.2. 10).

Need to perform ASME Section XI test on valve
operator supports (paragraph 5)

Non-cited violation associated with failure
to provide an adequate g-list for activities
in the past (paragraph 6.2)

System flow loss due to corrosion of carbon
steel piping (paragraph 2.1. 1(2)

Revision of calculation NEB-ND-(2075-870504
to ensure closure signal for mini-flow
isolation valves is received within required
time (paragraph 2. 1.13 and 4. 1. 1.(5)
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260/89-16-11 ( I F I )

260/89-16-12 ( IFI )

260/89-16-13 (IFI)

Followup of Eg issues identified (paragraph
3.2.5).

Followup on compensatory actions due to the
inability to test containment check valves
75-582A and 75-5828 (paragraph 6.9).

'erificationthat piping supports on portions
of the MS line are analyzed for water filled
conditions ((paragraph 6.10(3)).
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APPENDIX A

REFERENCES

The documents listed in this appendix are arranged under the specific
discipline.

Mechanical and Nuclear S stems References [M/N]

The NRC team reviewed the following documents during the vertical slice
inspection of the Browns Ferry Unit 2 core spray system mechanical/nuclear
design:

'

1. Calculation BFEP-M2-P0735-1, Revision 0, "Replace Check Valves in the PSC

Head Tank Pumps A and B Discharge Lines."

2. Calculation EPMWAG022387, Revision 0, "Core Spray Minimum Wall Thickness
Calculation."

3. Calculation HCG-ADL-032887, Revision 0, "Partial Implementation of ECN

L2003 "

~ 4.

5.

Calculation IGSCC-RAM-6, Revision 1, "Evaluation and Recommendation of
Core Spray Piping Replacement - Carbon Steel vs. Stainless Steel."

Calculation MD-Q2075-87093, Revision 1, "Core Spray System - Modes of
Operation."

6. Calculation MD-Q2075-87175, Revision 0, "Minimum Pipe Wall Thickness-
Core Spray System."

7. Calculation MD-Q2075-87214, Revision 2, "Orifice Sizing in Core Spray Pump

Miniflow Line Calculation."

8. Calculation MD-Q2075-87215, Revision 0, "Pipe Sizing of Core Spray
System."

9. Calculation MD-Q2075-87216, Revisions 2 and 4, "Core Spray Relief Valve
Sizing."

10. Gal cula tion MD-Q2075-87219,
Spray System."

11. Calculation MD-Q2075-87221,
Test Line Calculation."

Revision 1, "Check Valve Low Flow for Core

Revision 1, "Orifice Sizing in 10 in. Pump

12. Calculation MD-Q2075-87232, Revisions 0 and 2, "Core Spray Pump Relief
Valve Sizing."
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Calculation MD-Q2075-87258, Revision 1, "Core Spray Pump NPSH and
Performance Calculation."

Calculation MD-Q2075-870504, Revision 0, "Process Limits for Core Spray
Mini Flow Instrument."

Calculation ND-Q2000-88127, Revision 0, "ECCS Ring Header Strainer
Pressure Drop Calculation."

Calculation ND-Q2074-880141, Revision 1, "Calculation of an Acceptance
Criteria for Unqualified Coatings."

Crane/Aloyco Calculation OTC-268, Revision 0, "Operating Thrust
Calculation for 12 in. Figure 5232 PS."

Conditions Adverse to Quality Report (CAQR) No. BFE880936, Revision 0.

Conditions Adverse to Quality Report (CAQR) No. BFE880646, Revision 3.

Conditions Adverse to Quali'ty Report (CAQR) No. BFA890793, Revision 0.

Calculation Cross Reference Information System (CCRIS) printouts for the
following calculations:

(a) MEB BFEP-M2-P0735-1, Revision 0
(b) MEB BWP-M2-CSO-PRl, Revision 0
(c) MEB BWP-M2-IHSI-02, Revision 0
(d) MEB EPM-WAG-022387, Revision 0
(e) MEB MD-Q2075-87175, Revision 0
(f) MEB MD-Q2075-87215, Revision 0
(g) MEB MD-Q2075-87216, Revision 4
(h) MEB MD-Q2075-87219, Revision 1

(i) MEB MD-Q2075-87221, Revision 1

(j ) MEB MD-Q2075-87258, Revision 1

Restart Design Criteria Document (DCD) No. BFN-50-7075, Revision 2,
"Browns Ferry Nuclear Plant, Core Spray Cooling'ystem - Unit 2."

Restart Design Criteria Document (DCD) No. BFN-50-7064A, Revision 2,
"Browns Ferry Nuclear Plant, Primary Containment System - Unit 2."

The following Surveillance Instructions:

(a) .2-SI-4.7.A.2.g-3/75a, Revision 5, "Primary Containment Local Leak
Rate Test Core Spray Injection: Penetration X-16A"

(b) 2-SI-4.7.A.2.g-3/75b, Revision 5, "Primary Containment Local Leak
Rate Test Core Spray Injection: Penetration X-16B"

(c) 2-SI-4.7.A.2.g-3/75c, Revision 3, "Primary Containment'ocal Leak
Rate Test PSC High Level Control: Penetration X-227A"
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

(d) 2-SI-4.7.A.2.g-3/75d, Revision 4, "Primary Containment Local Leak
Rate Test Tie-In-To Core Spray"

(e) 2-SI-4.7.A.2.g-3/75e, Revision 3, "Primary Containment Local Leak
Rate Test Tie-In-To Core Spray"

Configuration Control Drawing 2-47E814-1, Revision 10 and Revision 13,
"Flow Diagram - Core Spray System."

As Constructed Drawing 2-47E600-59, Revision 5, "Mechanical Instruments
and Controls."

Drawing 47W814-1-ISI, Revision 0, "ASME Section XI Core Spray System Code
Class Boundaries."

Browns Ferry Baseline Punchlist Items for Syste'm 0075 SYSTER Report, dated
5/13/88:

(a) Punchlist Open Item No. 2-1820
(b) Punchlist Open Item No. 2-1821
(c) Punchlist Open Item No. 2-1868

TVA Responses to USNRC Bulletin No. 88-04, Potential Safety-Related Pump
Loss":

(a) Letter from BWR Owners'roup (D.N. Grace) to NRC, dated June 29,
1988, letter No. BWROG-8836

(b) Letter from TVA (R. Gridley) to NRC, dated September 30, 1988
c) Letter from NRC to TVA (0. D. Kingsley), dated March 1, 1989

(d) Letter from TVA (C.H. Fox) to NRC, dated April 5, 1989
(e) TVA Memorandum from R.J. Smith to P.P. Carier, dated July 17, 1989
f) Letter from TVA (H.L. Ray) to NRC, dated August 2, 1989

The following documents regarding the Browns Ferry Unit 2 ASME Section XI
inservice testing program for pumps and valves in the core spray system:

(a) TVA submittal letter to the NRC, dated March 25, 1988
(b) NRC Safety Evaluation Report, dated May 19, 1989
(c) TVA submittal letter to the NRC, dated June 22, 1989
(d) NRC change to the Safety Evaluation Report, dated August 1, 1989

Browns Ferry Procurement Request Form No. BFP9-942, Revision 1.

Conditions Adverse to Quality Report (CAQR) No. BFP890747, Revision 0.

ECN P3118, "Modification of Injection Valve Operators."

De Rotterdamsche Droogook Core Spray Sparger Drawing No. 30583-1680RC,
sheet 2 of 2, TVA File No. 66-90744-31-1A3HD.
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The NRC team reviewed the following documents during the vertical slice
inspection of the Browns Ferry Unit 2 core spray electrical system design:

Calculation ED-Q2000-87026, Revision 1, "4.16KV and 480V Bus Load and
Voltage Drop Calculations with Offsite Power."

2.

3 ~

4 ~

5.

6.

7 0

~ s.

10.

12.

13.

14.

15.

16.

0

Calculation ED-Q2000-87548, Revision 1, "Cable and Bus Prot. /Breaker
Coord. for 4KV Switchgear and 480V Load Centers."

Calculation ED-Q2000-87549, Revision 1, "Power Cable Protection Analysis
for 480V MCCS."

Calculation ED-Q0268-88462, Revision 3, "Fuse Program - 480V Reactor MOY

Boards 2A/B/C/D/E."

Calculation ED-Q0211-88138, Revision 2, "Fuse Evaluation 4KV .SD. BDS.
A/B/C/D/3EA/3EB/3EC/3ED.0

Calculation ED-Q2999-880715, Revision 5, "Thermal Overload Heater
Calculations."

Calculation ED-Q2999-890158, Revision 0, "Thermal Overload Heater
Calculations - Continuous Duty Motors."

Calculation ED-Q2000-87071, Revision 2, "Diesels Load Study."

Calculation ED-Q2000-87041, Revision 1, "250V DC Unit and Station
Batteries Load Study."

Calculation ED-Q2000-87043, Revision 1, "250V DC Voltage Calculations-
Battery Boards."

Calculation ED-Q2000-87044, Revision 1, "250V DC Voltage Calculations-
4160V and 480V Boards."

Calculation ED-Q2999-890047, Revision 2, "Cable Ampacity Study - Cables In
Conduit."

Calculation ED-Q2000-87211, Revision 0, "Cable Ampacity Study - Voltage
Levels V4 5 Y5 In Conduit."

Calculation ED-Q2000-87135, Revision 0, "Cable Ampacity Calc. - V4 and V5
Safety-Related Trays for Unit 2 Operation."

Calculation ED-Q2057-090062, Revision 3, "Cable Sizing-Ampacity Study-
Ampacity of Cables in Raceway."

Calculation ED-Q2082-880557, Revision 1, "Undervoltage Analysis of BFN
Elec. Aux. System During Diesel Gen. Sequencing."
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18.

19.

20.

21.

22.

23.

24.

25.

26;

27.

28.

29.

30.

31.

32.

33.

Calculation ED-(2075-88332, Revision 1, "Demonstrated Accuracy Gale. for
T.D. Relays 14A-K123A, -K123B, -K125A, -K125B."

Design Change Notice (DCN) W8017A, October 27, 1989, "Replace Starter
Coils On Valves 2-FCV-75-09, -11, -22, -23, -25."

DCN W8018A, October 27, 1989, "Replace Starter Coils on Valves
2-FCV-75-30, -37, -39, -50, -51, -53."

Engineering Change Notice {ECN) P0834, January 24, 1984, "Replace Several
CBs in 250VDC Reactor MOV Bds. 2A-2C w/Lower Ratings for Appendix R."

ECN P0883, September 23, 1986, "Modify 250VDC Trip Circuit Fuses in 4160
and 480V Shutdown Boards for Appendix R."

ECN P3145, September 12, 1984, "Add Moisture Seals to Conduit Connections
to Equipment."

ECN P3164, December 6, 1985, "Various", "Replace Internal Wiring in 1E
Limitorque Valve Actuators with E.g. Wire."

ECN/DCN W2033, October 7, 1988, "Fuse Type Tab. for 4160, 480V Core Spray
Mtr CB Trip CCTS. (DCA-F2753, P. 23-,24-27)."

Correspondence, January 17, 1989, "Mem'o, H.B. Bounds to P.P. Carier (TVA),
Browns Ferry Diesel Gen. Eval. Report."

Correspondence, August 22, 1989, "Page 1, Enclosure 1 of Letter, M.J. Ray
{TVA) to NRC, Resp. to BFN2 DBVP Insp. Battery Findings."

Correspondence, May 18, 1988, "NRC Info. Notice 88-27 on Deficient Elec.
Terminations in Safety-Related Components."

Correspondence, Package NER880494, "TVA Correspondence and Reports
regarding NRC Information Notice 88-27."

Correspondence, "Draft TVA Response to NRC Generic Letter 89-10."

Design Criteria Document (DCD), BFN-50-7075, Revision 2, "Browns Ferry
Design Criteria - Unit 2 Core Spray Cooling System."

DCD, EX-BFN-50-7075-2, November 17, 1989, "Exception to Design Criteria
BFN-50-7075 regarding Auto Start of U1 and U3 CS Pumps."

DCD, DIM-BFN-50-7075-4, November 8, 1989, "Design Input Memo Adding Valve
Test Capabilities to Design Criteria BFN-50-7075 R2."

DCD, DIM-BFN-50-7075-5, November 21, 1989, "Design Input Memo Adding
Containment Iisolation Info. to Design Criteria'FN-50-7075 R2."
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35.

36.

37.

38.

39.

40.

DCD, DIM-BFN-50-7075-6, November 21, 1989, "Design Input Memo Adding Flow
Instrumentation Info. to Design Criteria BFN-50-7075 R2."

DCD, BFN-50-728, Revision 1, "Browns Ferry Design Criteria - Physical
Independence of Electrical Systems."

DCD, BFN-50-729, Revision 0, "Browns Ferry Design Criteria - Single
Failure Criteria."

DCD, BFN-50-736, Revision 0, "Browns Ferry Design Criteria - Licensing
Requirements and Application of Industry Codes and Standards."

DCD, BFN-50-7082, Revision 2, "Browns Ferry Design Criteria - Standby
Diesel Generator System - Unit 2."

DCD, BFN-50-7200E, Revision 1, "Browns Ferry Design Criteria - 4KV
Auxiliary Power System."

Drawing (DWG) 0-15E500-1, Revision 3, "Key Diagram of Standby Auxiliary
Power System."

41.

42.

43.

44.

DWG 0-45E710-1, Revision
System Key Diagram."

DMG 0-45E710-2, Revision
System Key Diagram."

DWG 0-45E710-4, Revision
System Key Diagram."

OMG 0-45E710-5, Revision
System Key Diagram."

3, "Instrumentation and Controls OC and AC Power

0, "Instrumentation and Controls DC & AC Power

3, "Instrumentation and Controls DC 5 AC Power

1, "Instrumentation and Controls DC 8 AC Power

45.

46.

47.

48.

49.

50.

51.

52.

DMG 0-45E724-1, Revision 5, "4160Y Shutdown BD A Single Line."

DMG 0-45E724-2, Revision 6, "4160V Shutdown BO B Single Line."

DWG 0-45E724-3, Revision 4, "4160V Shutdown BD C Single Line."

DWG 1-45E749-1, Revision 2, "480V Shutdown Board 1A Single Line."

DWG 1-45E749-2, Revision 4, "480V Shutdown Board 1B Single Line."

DMG 2-45E749-3, Revision 6, "480V Shutdown Board 2A Single Line."

DMG 2-45E749-4, Revision 1, "480Y Shutdown Board 2B Single Line."

DWG 0-730E930-12, Revision 0, "Elementary Diagram Core Spray System."

DWG 0-730E930-13, Revision 0, "Elementary Diagram Core Spray System."
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55. DMG 0-730E930-15, Revision 0, "Elementary Diagram Core Spray System."

56. DWG 0-730E930-16, Revision 0, "Elementary Diagram Core Spray System."

57. DMG 0-730E930-17, Revision 0, "Elementary Diagram Core Spray System."

58. DMG 0-730E930-19, Revision 0, "Elementary Diagram Core Spray System."

59. DMG 0-730E930-20, Revision 0, "Elementary Diagram Core Spray System."

60. DMG 0-731E761-10, Revision 3, "Elementary Diagram Emergency Equipment."

61. DMG Q-731E761-11, Revision 3, "Elementary Diagram Emergency Equipment."

62. DWG 0-731E761-24, Revision 3, "Emergency Equipment I'Notes, etc.]."

63. DWG 2-45E712-1, Revision 8, "250V Reactor MOV BD 2A Single Line."

64. DWG 2-45E712-2, Revision 7, "250V Reactor NOV BD 2B Single Line."

65. DMG 2-45E751-1, Revision 12, 480V Reactor MOV BD 2A Single Line." '

66. DMG 2-45E751-2, Revision 9, "480V Reactor MOV BD 2A Single Line."

67. DMG 2-45E751-3, Revision 8, "480V Reactor NOV BD 28 Single Line."

68. DWG 2-45E751-4, Revision 13, "480V Reactor MOV BD 2B Single Line."

69. DWG 2-45E751-5, Revision 7, "480V Reactor MOY BD 2C Single Line."

70. DMG 2-45E755-2, Revision 3, "480V Reactor BLDG Vent BD 2B Single Line."

71. DWG 2-47E814-1, Revision 10, "Flow Diagram Core Spray Equipment."

72. DWG 3-15E500-3, Revision 5, "Key Diagram of Normal and Stanby Auxiliary
Power System."

W

73. DMG 0124B3306-6, Revision 1, 4160V Shutdown BD A Malkdown Sheet - Core
'pray CB Trip Circuit Fuses."

74. DWG 0124B3388-5, Revision 1, "4160V Shutdown BD D Walkdown Sheet - Core
Spray CB Trip Circuit Fuses."

75. BFNl Tech Spec Para. 3.5.C.7 (L.C.O. for Uni t 1 RHRSW Pumps)

76. BFN2 Tech Spec Paras. 1.0, 3.2/4.2, 3.5/4.5, 3.7/4.7,3.9/4.9

77. BFN3 Tech Spec Para. 3.5.C.7 (L.C.O. for Unit 3 RHRSM Pumps)
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79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Revision 5, Browns Ferry F.S.A.R. Paras. 1, 2, 1.6.2.11.3, 6.4.3, 6.5,
6.6, 7.4$ 8.9, 14.6

Miscellaneous Documentation (MD), November 29, 1989, "Outstanding Known

Modifications Required for System 75 SPOC"

MD, November 6, 1989, "Resp. to NQAGE RHR Sys. Tech. Audit BFA89003 Action
Item RHR-31."

MD, GEH-17938, "G.E. Instructions for Type HGA Instantaneous Auxiliary
Relay."

NRC Generic Letter 89-10, June 28, 1989, "NRC Generic Letter 89-10,
Safety-Related Motor-Operated Yalve Testing and Surveillance."

MD, BFN-00006, Revision 0, "BFN Preventive Maintenance Program Upgrade
Package - Limitorque SMB-00 MOV Operators."

MD, "Listing of BFN Preventive Maintenance Program Upgrade Phase 1

Components."

MD, "Listing of BFN Preventive Maintenace Program Upgrade Phase 2

Components."

Nonconformance Report (NCR) CAQR BFP870860, Revision 3, "Non-1E Cables
Associated with lE Cables Cross Redunant 1E Divisions."

NCR CAQR BFP880516, Revision 0, "1E Motor Overload Relays Not Tested For
Operabi 1 i ty. "

NCR CAQR BFP880975, Revision 0, "lE Cables Pulled into Raceways Not
Previously Signed Off."

NCR CAQR BFP881066, Revision 0, "4160V 1E Yertical Cable Runs Not
Supported at Top."

NCR CAQR BFP881105, Revision 0, "1E Cables Run in Non-1E Raceways."

NCR CAQR BFP881117, Revision 4, "Defective Torque Switches in Limitorque
Actuators."

NCR CAQR BFP890361, Revision 0, "Deficient Tests on Uniblock Motor
Overload Relays Due to Deficient Procedure."

NCR CAQR BFP890491, Revision 0, "4160V 1E Cables May Have Insufficient
Bending Radii Due to Deficient Procedure."

NCR CAQR BFQ890144, Revision 1, "Deficient Writeups on Electrical
Maintenance Requests."
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96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106

107.

108.

109.

110.

NCR CARR BFP890297P, Revision 0, "Uncalibrated Instruments Used for
Functional Tests on Core Spray and RHR Logic."

NCR CARR BFA890793, Revision 0, "Various Deficiencies in RHR Calcs and
DCDs with Generic Electrical Implications."

NCR CA(}R BFA880646, Revision 0, "Various Deficiences in RHR Calcs with
Generic Electrical Implications."

NCR CARR BFP871029, Revision 1, "Morsts-Case Voltages at Various Control
Components Not Confirmed Adequate."

NCR CA(R BFP870705, Revision 0, "Flexible Conduit Subject to Overheating
from Adjacent Hot Pipes, etc."

NCR SCR BFNEEB8632, June 27, 1986, "Lack of Instal. Procedures for Flex.
Conduit Causing Potential Seismic Problems."

Procedure SDSP-8. 1, "BFN Site Director Std. Practice 8. 1 - Restart Review
Checklist/Recommendation."

Procedure BFEP PI 87-70, Revision 2, "Browns Ferry D.N.E. Proc. Inst.
87-70 - Processing Drawing Discrepancies."

Procedure BFEP PI 88-04, Revision 4, "Browns Ferry D.N.E. Proc. Inst.
88-04 - Change Doducment Closure."

Procedure BFEP PI 88-07, Revision 5, "Browns Ferry D.N.E. Proc. Inst.
88-07 - System Plant Aacceptance Evaluation."

Procedure BFEP PI 88-07-A4, Revision 5, "BFN D.N.E. Proc. Inst. 88-07 AT.4
- C.S. Sys. Essen. Elec. Calcs, (Prelim.)"

Procedure PM86-18(EE), Revision 1, "Browns Ferry D.N.E. Proc. Inst. 86-18
- Motor Overload Heater Selection."

Procedure PM86-18(EE), Revision 2, "Rev. of PI 88-07 Per NRC Inspection
Comments."

Procedure PM89-07(EE), Revision 0, "Protection Crit. for Non-lE Cables
Crossing Redundant lE Divisions."

Procedure PMI6.22, Revision 1, "Preventive Maintenance Program Upgrade
Project."

Procedure EMI-100, Revision 4, "Elec. Maint. Inst.: Replacement of HFA
Relays, Components, and/or Calib. of Relays."

Procedure 2-SI-4.2.8-39A(I), Revision 5, "Core Spray Ssystem Logic
Functional Test Loop I."
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112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

Procedure 2-SI-4.2.B-39A(II), Revision 5, "Core Spray System Logic
Functional Test Loop II."
Procedure ECI-O-OOO-MOV003, Revision 5, "Elec. Corrective Inst.-
Limitorque MOV Testing Using MOVATS."

Procedure TI-E110-02, Revision 2, "Cable Ampacity Evaluation Program for
TSD- E110. "

Procedure EMSIL 5.5, Revision 0, "Elec.-Mech. Section Inst. Letter 5.5-
Signature Analysis Process."

Report, Revision 0, "Browns Ferry Unit 2 DBVP System Evaluation Report
Core Spray, System 75."

Report QBF-5-89-0917, April 19, 1989, "BFN Site Qual. Surveill. Monitoring
Rpt. - MOVATS Testing of C.S. MOVs."

Report QIR-EEB-BFN-88095, December 20, 1988, "Quality Info. Release,
Browns Ferry Cable Separation Discovery Report."

Report QIR-LME-BFN-89071, November 22, 1989, "Quality Info. Release,
Routing of Class 1E Cables in Vicinity of Hot Pipes."

Report QIR-EBE-BFN-88104, November 7, 1988, "Quality Info. Relesae, Div.
of Nuc. Eng., Eeffects of Hot Pipes on 10CFR50.49 Equip."

Report, Accession Number, 822 89 0403 218, "Ebasco Services Report, BFNP

f2 Hot Spot Issue."

Test Report, July 10, 1988, "MOV Test Report, Valve 2-FCV-75-25."

Test Report, August 25, 1988, "MOV Test Report, Valve 2-FCV-75-25."

Test Report, November 29, 1988, "MOV Test Report, Valve 2-FCV-75-25."

Test Report, July 19, 1988, "MOV Test Report, Valve 2-FCV-75-51," 7/19/88.

Instrumentation and Control S stem References

The NRC team reviewed the following documents during the vertical slice
inspection of the Browns Ferry Unit 2 core spray IAC design.

ED-Q2075-880335, Rev. 1, 11-13-89, "Demonstrated Accuracy Calculations
for Core Spray Timers 14A-K127, 14A-K128, 14A-K129, 14A-K130", Void RIMS8:
B22891114106.

2. ED-Q2075-880532, Rev. 0, 10-26-89, "Demonstrated Accuracy and Setpoint
Calculations for Core Spray Minimum Bypass Flow Switches 2-FS-75-021 5
049", RIMSP: B22891027122.
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5.

6.

7.

8.

9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ED-)2075-880453, Rev. 1, 10-23-89, "Control Circuit Cable Verification,"
RINSE: B22891027123.

ED-(2075-890275, Rev. 0, 11-21-89, "Setpoint and Scaling Calculations
2-PS-75-7, 16, 35, 44", RINSE: 22891122103.

ED-f2999-890145, Rev. 0, '8-7-89, "Demonstrated Accuracy Calculation, DG

Timing", RINSE: B22890816106.

ED-(2999-890182, Rev. 0, 12-14-89, "Setpoint and Scaling Calculation for
2-P-03-74A, B$ 2-P-68-95, 96."

2-PT-64-58A, Rev. ), 5-16-86, "Setpoint Scaling Document," RINSE':
B438705 18909.

2-PT-64-58B, Rev. 1, 5-16-86, "Setpoint Scaling Document," RINSE:
B43870518908,

2-PT-64-58C, Rev. 1, 5-16-86, "Setpoint Scaling Document," RIMSP:
B43870518907.

2-PT-64-58D, Rev. 1, 5-16-86, "Setpoint Scaling Document," RINSE:
B43870518906.

2-45E-2605-26, Rev. 0, 6-13-89, "Mechanical Layout of Control Boards."

2-45E670-13, Rev. 5, 12-21-88, "Wiring Diagram, ECCS Div I Analog Trip
Units, Schematic Diagram."

2-45E670-14, Rev. 0, 10-6-88, "Wiring Diagram, ECCS Div I Analog Trip
Units, Schematic Diagram."

2-47E670-15, Rev. 1, 11-'18-88, "Miring Diagram, ECCS Div I Analog Trip
Units, Schematic Diagram."

2-45B2901-PS-75-7, Rev. 0, 7-23-85, "Instrument Loop Wiring Diagrams."

2-4582901-PS«75-16, Rev. 0, 7-23-85, "Instrument Loop Miring Diagrams."

2-45B2901-PS-75-35, Rev. 0, 7-23-85, "Instrument Loop Miring Diagrams."

2-45B2901-PS-74-44, Rev. 0, 7-23-85, "Instrument Loop Miring Diagrams."

0-47B601-75-0, Rev. 2, 3-28-89, "Instrument Tabulation - Core Spray
Cooling System."

Engineering Change Notice (ECN) P0381, Replacement of GE Mac Transmitters
with Rosemount.

ECN P3026, Replace Pressure Switches per NRC Bulletin IE 79-018 (PS-75-7,
-16, -35, -44).
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

ECN P3147, Develop Instrument Loop Diagrams for All Applicable 79-1B ECNs.

ECN P5301, Replace Pilot Solenoid Valves on Core Spray Check Valves of
2-FSV-75-26 and 2-FSV-75-54 After Evaluation.

ECN P7151, Rev. 1, Replace 2-FS-75-80 and -81 Thermal Dispersion Type Flow
Switches Which Control Minimum Flow Bypass Valves 2-FCV-75-9 and
2-FCV-75-37.

Design Change Notice (DCN) H2735H, Block Automatic Trip of Unit 2 Div I
Core Spray and RHR Pumps on a Unit 1 Accident Signal.

BFN-50-7075, Rev. 2, 7-5-89, Restart Design Criteria, Core Spray Cooling
System - Unit 2.

BFN-EEB-001, Rev. 0, 10-27-87, Engineering Requirements Specification.

BFN-50-736, Rev. 0, 7-15-87, Licensing Requirements and Application of
Industrial Codes and Standards.

Browns Ferry'Engineering Procedure (BFEP) P1-88-04, Rev. 4, 6-9-89, Change
Document Closure

BFEP PI-87-70, Rev. 2, 6-9-89, Processing Drawing Discrepancies.

BFEP PI-88-07, Rev. 5, 8/21/89, System Plant Acceptance Evaluation.

E18.10,01, Rev. 0, 2-23-82, Environmental gualification for Safety-Related
Electrical Equipment.

E18.11.02, Rev. 0, 2-23-82, equality Assurance Requirements for
Safety-Related Electrical Equipment.

E18.12.01, Rev. 0, 9-21-82, Seismic Requirements for Category I Electrical
and IKC Equipment (excluding valves and inline fluid system components).

TVA Purchase Requisition 833341 Emergency Purchase, NRC Bulletin 79-01B,
Compliance, Browns Ferry Nuclear Plant Pressure Switches.

TYA Materials Receipt Inspection Report for Contract No. 833341 (Package
contained Vendor Certification, Test, and Calibration Reports, and
gualification Test Reports).

TVA Vendor Audit Report on Static-O-Ring.

Drawing (DWG) 2-47E600-59, Rev. 5, 11-10-89, "Mechanical Instruments and
Controls."

1

DWG 2-47E610-3-1, Rev. 15, 11-12-89, "Mechanical Control Diagram, Reactor
Feedwater System."



C

n

I



40.

41.

42.

DMG 2-47E610-75-1, Rev. II, 11-27-89, "Mechanical Control Diagram, Core
Spray System."

DWG 2-730E929, Sh. 1, Rev. I, 11-6-89, "Elementary, Automatic Blowdown
System."

DWG 2-730E929, Sh.2, Rev. I, 11-6-89, "Elementary, Automatic Blowdown
System. "

43.

44,

45.

DMG 0-730E930,
System."

DWG 0-730E930$
System."

DMG 0-730E930,
System."

Sh.10, Rev. 2, 12-2-89, "Elementary Diagram, Core Spray

Sh.ll, Rev. I, 11-22-89, "Elementary Diagram, Core Spray

Sh.13, Rev. 2, 12-2-89, "Elementary Diagram, Core Spray

46.

47.

~"
50.

51.

52.

53.

54.

55.

Desi

DWG 0-730E930, Sh.14, Rev. I, 11-26-89, "Elementary Diagram, Core Spray
System."

DWG 0-730E930, Sh. 15, Rev. I, 11-26-89, "Elementary Diagram, Core Spray
System."

DMG 0-730E930, Sh. 16, Rev. 1, 11-26-89, "Elementary Diagram, Core Spray
System."

DWG 0-730E930, Sh. 17, Rev. 2, 11-27-89, "Elementary Diagram, Core Spray
System."

DMG 0-730E930, Sh.18, Rev. I, 11-27-89, "Elementary Diagram, Core Spray
System."

DWG 0-730E930, Sh.19, Rev. I, 11-22-89, "Elementary Diagram, Core Spray
System."

DMG 0-731E761-10, Rev. 3, 11-13-89, "Elementary Diagram, Emergency
Equipment."

DWG 0-731E761-11, Rev. 3, 8-15-89, "Elementary Diagram, Emergency
Equipment."

DWG 0-731E761-21, Rev. 3, 11-3-89, "Elementary Diagram, Emergency
Equipment."

DMG 2-SI-4.2.B-39A{i), Rev. 5, 10-10-89, Core Spray System Logic
Functional Test, Loop 1.

n Criteria Review [DC]





The NRC team reviewed the following documents during the vertical slice
inspection of the Browns Ferry Unit 2 core spray high pressure coolant
injection, residual heat removal, and main steam system design criteria:

NEDC-31580P, Class III, "Safety Evaluation in Support of Extended Valve
Stroke Times for Browns Ferry Nuclear Plant Units 1, 2, and 3," May 1988.

2.

3 ~

4.

5.

BFNEEBRFS1150, Core Standby Cooling Control and Instrumentation Safety
Design Basis 4.a, Auto Initiation, 6/11/86.

BFNEEBRFS1167, Core Standby Cooling Control and Instrumentation Safety
Design Basis 6, Testing, 6/11/86.

BFNEEBRFS1261, fore Spray System, Environmental Considerations, 6/12/88.

BFNNEBRAC1639, General ECCS Design Classifications and Functional
Objecti ves, 6/30/86.

6. 'FNNEBRAC1064, NUREG-0313 Implementation-Leak Detection and ISI for
Sensitized Stainless Steel, 6/18/86.

7.

0'0.
11.

12.

13.

14.

15.

16.

17.

BFNNEBRAC1634, Failure To Satisfy NPSH Guidelines for RHR and Core Spray
Pumps (Safety Guide 1), 6/30/86.

BFNNEBRAC1755, Automatic Emergency Core Cooling System - CS and LPCI,
6/19/86.,

BFNNEBRAC120), Reduction of MAPLHGR Limits to Ensure Peak Clad Temperature
is Less Than 2200 F, 6/21/86.

BFNNEBRAC1416, LOCA Analysis for Cycle 2, Unit 2, 6/26/86.

BFNEEBMCW1267, Upon Reset of ESF Signal Core Spray. Pumps Can Change State,
6/16/86.

EX-BFN-50-7075-2, Exception Request and Approval Form, 11/17/89.

B30 880513 512, Browns Ferry Unit 2 Design Baseline Verification Program
System Evaluation Report, 5/13/88.

DNE Calculation MD-f2074-88143, Residual Heat Removal (RHR) System Design
Pressure/Temperature, 10/22/88.

Letter: R. Gridley to US NRC, Minimum Flow Logic Problems That Could
Disable RHR Pumps - BFNP, 6/2/86.

Letter: D. S. Kammer to US NRC, IEB 80-13 Response, 1/24/83.

Memorandum: B. Morris to M. Ludwig, IE Notice 87-10, Potential for Mater
Hammer During Restart of Residual Heat Removal Pumps, 10/27/87.
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0 18.

19.

20.

Memorandum: J. T. McGehee to W. C. Ludwig, Nuclear Construction - NRC

Information Notice 88-27, Defficient Electrical Termination Identified in
Safety-Related Components (NER 880494), 2/13/89.

DNE Calculation: MD-(2002-87243, Revision 1, Condensate Storage Tank

(CST) No.3 Reserve Volume, 4/7/89.

DNE Calculation: MD-N0002-89009, Revision 1, Condensate Inventory for
Decay Heat Removal During a Station Blackout, 4/7/89.

21. BFNEEBRFS1191, HPCI Environmental Considerations, 6/12/86.

22. BFNEEBRFS1561, Core Standby Cooling Systems Inspection and Testing,
6/25/86.

23.

24.

25.

26.

~ ..
28.

29.

BFNGECBTG1001, 10 CFR 50.46 - ECCS Analysis Acceptance Criteria, 6/11/86.

BFNGECBTG1010, Main Steam Isolation Valve (MSIV) Water Level Isolation
Setpoint Change, 6/17/86.

BFNNEBRAC1489, HPCI and RCIC Leak Detection Logic Modifications per
NUREG"0737i 6"28-86.

BFNEEBRFS1247, Automatic Depressurization System Initiating Signals "One

LPCI or Two Core Spray Pumps Running" Interlock, 6/12/86.

BFNEEBRFS1268, Core Standby Cooling Systems Periodic Testing Capability,
6/13/86.

BFNNEBRAC1151, Analysis of Abnormal Operational Transients; Loss of
Control Room Habitability, 6/20/86.

BFNNEBRAC1520, Evaluation of and Corrective Actions for Mitigating IGSCC

(Generic Letter 84-11), 6/27/86.

30. BFNNEBRAC1638, General HPCI Design Description, 6/30/86.

31. BFNEEBRFS1161, Core Standby Cooling Control and Instrumentation Safety
Design Basis 5.2, Single Failure, 6/11/86.

32. BFNNEBRAC1725, General Description of Auxiliary Heat Removal Systems,
6/11/86.

33. BFNNEBDLM1182, General Description of Treatment and/or Disposal of
Radiolytically Produced Hydrogen and Oxygen, 6/11/86.

34. BFNNEBRAC1561,

35. BFNNEBRSM1035,

RHR System Design Basis, 6/28/86.
I

Criteria for Containment Isolation Valves.

Spent Fuel Pool Makeup Water Sources, 6/22/86.
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37.

38.

39.

40.

41.

BFNEEBRFS1154, Core Standby Cooling Control and Instrumentation Safety
Objective, 6/ll/86.

BFNEEBRFS1155, Core Standby Cooling Control and Instrumentation Automatic
Initiation and Heat Removal, 6/11/86.

BFNEEBRFS1171, HPCI Water Supplies, 6/11/86.

BFNEEBRFS1184, HPCI Isolation Valve Operation, 6/12/86.

BFNEEBRFS1246, Automatic Depressurization System Time Delay Setting for
Each Relief Valve Actuation, 6/12/86.

42. BFNEEBRFS1241, Automatic Depressurization System Manual Operation,
. 6/12/86.

43.

44

'5.

46.

47.

49.

50.

51.

52.

53.

54.

55.

BFNEEBRFS1187, HPCI Pump Discharge Minimum Flow Bypass, 6/12/86.

BFNEEBRFS1188, HPCI Steam Supply Pipeline Drainage Logic, 6/12/86.

BFNEEBRFS1190, HPCI Control Room Indications, 6/12/86.

BFNNEBDLM1110, Design Evaluation of Containment Atmosphere Dilution and
Monitoring Systems, 6/28/86.

BFNNEBDLM1047, Description of Load and Handling Constraints for Crane Over
Spent Fuel Pool, 6/16/86.

BFNNEBRAC1631, Primary Containment Pressure During LOCA, 6/30/86.

BFNNEBRAC1557, Unidentified Leakage Rate Limit Safety Evaluation, 6/28/86.

BFNEEBRFS1264, LPCI Pump Mode Control, 6/18/86.

BFNNEBRAC1591, Nuclear System Design Characteristic Core Standby Cooling
System, 6/28/86.

BFNNEBRAC1134, Analysis of Abnormal Operational Transients - Loss of
Condenser Vacuum, 6/20/86.

BFNNEBRAC1146, Analysis of Abnormal Operational Transients - Loss of
Feedwater Flow, 6/26/86.

DIM-BFN-7073-2, C.A. Chandley to N.B. Bounds, Browns Ferry Nuclear Plant-
Design Input Memorandum on the High Pressure Coolant Injection System
Design Criteria BFN-50-7073, 2/23/89.

DIM-BFN-50-7073-1, C.A. Chandley to those listed, Browns Ferry Engineering
Project - Design Input Memorandum on the Restart Design Criteria for the
High Pressure Coolant Injection System - BFN-50-7073, Revision 1, 7/22/88.





56. BFEP PI 86-17, Identification and Tracking of Licensing Commitments and
Requirement as Source Information for Design Documents, Revision 2,
)2/23/87.

57. BFEP PI 86-18, Design Criteria/Design Basis, Revision 2, 12/30/87.

58. DIM-BFN-50-7075-9, D. Milson to R. Smith, Browns Ferry Nuclear Plant (BFN)
- Design Input Memorandum on Core Spray (CS) System Design Criteria,
BFN-50-7075, 12/13/89.

59. EX-BFN-50-7074-2, Rev. 1, Exception Request and Approval Form, 12/14/89.

NRC Generated

1. IE Compliance Bulletin No. 86-01, Minimum Flow Logic Problems That Could
Disable RHR Pumps, 5/23/86.

2. Letter: NRC Inspection Report 50-259/87-02, 50-260/87-02, and
50-296/87-02, Notice of Deviation, 4/17/87.

3. IE Bulletin No. 80-13, Cracking in Core Spray Spargers, 5/12/80.

4. Letter: NRC Inspection Report 50-259/84-16, 50-260/84-16, and
50-296/84-16, 6/4/84.
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APPENDIX B

ABBREVIATIONS

ADSP
ANSI
AOP
ASNE

'STM

AMG

BFEP
BFN
BFNP
BFNPP
BTRD
CAD

CAQR
CAR
CCD

CCRIS
CFR
CNTR

C/R
CS
CSC
CSSC
CST
DBE
DBYP
DCD
DCN

DD

DG

DNE
DMG

ECCS
ECI
ECN

EEB
EECW

EMI
EQ
ESF
FS
FSAR
FT
GE
GOI
HP

HPCI

Associate Director for Special Projects
American National Standards Institute
abnormal operating procedure
American Society of Mechanical Engineers
American Society for Testing Materials
American Mire Gauge
Browns Ferry Engineering Project
Browns Ferry Nuclear
Browns Ferry Nuclear Power Plant
Browns Ferry Nuclear Performance Plan
baseline test requirements document
computer-assisted design
condition adverse to quality report
corrective action report
configuration control drawing
Calculation Cross Reference Information System
Code of Federal Regulations
Certified material test report
Commitment/t equirement
Core spray
Containment spray cooling
Critical structures, systems, and components
Condensate storage tank
Design-basis evaluation
Design Baseline and Verification Program
design criteria document .

design change notice
drawing discrepancy
diesel generator
Department of Nuclear Engineering
drawing
emergency core cooling system
electrical corrective instruction
engineering change notice
Electrical Engineering Branch
emergency equipment cooling water
electrical maintenance instruction,
environmental qualification
engineered safety feature
flow switch
final safety analysis reportflow transmitter
General Electric
general operating instructions
health physics
high-pressure coolant inspection
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HVAC
IE
IEB
IFI
IGSCC
INPO
ISI
ISO
JB
LCO
LER
LOCA
LPCI
LR
LT
LTTIP

MSAI
YiAPLHGR
MIP
MMI
MOV

MOVATS
MR

MS

MSIV
MTI
METE
NCV
NDE
NE
NEP
NER
NOV

NPP
NPRDS
NRC

NRR

OI
OTJ
PDIS
PI
PIR
PM

PMI
PMT
PRA
PS
PSC
PSI

hand switch
heating, ventilation, 8 air conditioning
Office of Inspection and Enforcement
Office of Inspection and Enforcement Bulletin
inspector followup item
intergranular stress corrosion cracking
Institute of Nuclear Power Operations
inservice inspection
isometric
junction box
limiting condition for operation
licensee event report
loss-of-coolant accident
low pressure coolant injection
label request
level transmitter
Long-Term Torus Improvement Program
modification/addition instruction
maximum axial planar linear heat generation rate
maintenance improvement program
mechanical maintenance instruction
motor-operated valve
motor-operated valve actuator test
maintenance request
main steam
main steam isolation valve
maintenance team inspection
measuring and test equipment
non-cited violation
nondestructive examination
nuclear engineering
nuclear engineering procedure
nuclear experience review
notice of violation
nuclear performance plan
nuclear plant reliability data system
Nuclear Regulatory Commission

'fficeof Nuclear Reactor Regulation
operating instruction
on the job
pressure differential indicating system
pressure indicator
problem identification report
preventive maintenance
plant manager instruction
post maintenance/modification test
probability risk assessment
pressure switch
primary suppression chamber
preservice inspection

B-2
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PT
QA
QC

QIR
RCIC
RDE
RHR

RPS
RPV
RTP
RTV
SC
SDSP
SEMI
SES IL
SI
SOER
SPAE
SPC
SPOC
SSFI
STS

t SWEC

URI
USQD
USI
UYA
VIO
VSR
YSV
WP

pressure transmitter
quality assurance
quality control
quality information request
reactor core isolation cooling
responsible design engineer
residual heat removal
reactor protection system
reactor pressure vessel
Restart Test Program
room temperature vulcanizer
shutdown cooling
Site Director Standard Practice
special elyctrical maintenance instruction
System Engineering Section Instruction Letter
surveillance instruction
Significant Operating Event Report
system plant acceptance evaluation
suppression pool cooling
system pre-operation checklist
safety system functional inspection
system test specification
Stone 5 Webster Engineering Corporation
system evaluation report
test exception
topical report
Technical Specifications
Tennessee Valley Authority
turnwheel
unresolved item
unreviewed safety question determination
unresolved safety issue
unverified assumption
violation
vertical slice review
verification and validation
work plan
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