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’ Results:

SUMMARY

This special, announced inspection was conducted for the purpose of a
Safety System Quality Evaluation for the Containment Spray system and
included a review of the TVA Nuclear Performance Plan functiona)
corrective action areas fdentified in the Sequoyah Unit 1 and Unit 2
restart program matrix., The inspection consisted of an in-plant
review in the mechanical, electrical, civil, structural, anc
instrumentation and contro) disciplines in order to verify that the
CS system as currently constructed and installed is in accordance
with the licensed design bases, system design specifications,
applicable drawings, system modifications and temporary alterations.
In addition, the operational capability of the (S system was
eviluated Dby reviewing the system operating finstructions and
procedures, surveillance and testing requirements, corrective and
preventive maintenance activities, human factors, emergency operating
instructiors and operator training. The inspection team evaluated,
on a sampling basis, portions of the TVA Nuclear Performance Plan
functiona)l corrective action areas.

Based on a review of the Containment Spray System there appears to be
adequate program implementation in the follcwing areas to support
Unit 1 startup without further detailed NRC inspection:

Design Basis Verification Program

TVA As-Constructed Walkdowns

Drawing Control Program

Inplant Configuration Control and System Alignment
Surveillance Instructions

ASME Section XI

Restart Test and Functional Performance Program
Design Change and Modifications Programs

Cable Routing and Cable Loading

Equipment Qualification and Seismic Progro=ms
Preoperational Test Program

Employe~ Concerns

CAOR Including the QA Audit Process
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Instrument (ine Slope

Syscem Operating and Emergency Operating Instructions
Alternate and Rigorous Support Analysis
Maintenance (including Trending, Material Control, Preventive
Maintemance and Housekeeping)

Operability Lookback

Platform Therma)l Growth
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® Cable Tray Supports
® Welding (including Pipe, Structural, and Civil) :
® QOperator Training

However, some of these areas will be included in a scheduled ,
operational readiness inspection, |

Nuclear Performance Plan fmplementation requiring additional NRC |
review 1s as follows:

|
® Critica) Caleulations Regeneration Program (as part of |

vielation 327, 328/88-29-01 response |
Appendix R |
Electrical System SER-Related lssues .
Functiona) Test Observation of Pump Flow and Component Logic :
10 CFR 50 Appendix J Testing i
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Within the areas inspected, the following viclatinns were fdentffied:

327,328/88-29-01; Incomplete Design Basis Calculation f
(paragraph 1) .
327,328/88-29~02: Structural Walkdown lssues (paragraph 6)
127,328/88-29~03: Maintenance of Safety-Related Electrical :
tquipment (Paragraph 2) '
327,328/88-29-04: Inadequate procedures (paragraph 1).

The violations were determined to be Seguoyah Unit 1 related.
Two Unresolved [tems (URIs) were identified:
3137,328/88-29-03; Containment Spray Check Valve Testing,
paragraphs 1.h.(2) ’
327,328/88-29-06: System Design Deficiencies
Resolution of items 327,328/88-29-01 through 06 is necessary prior

to the startup of Unit 1. These two URTs are Sequoyah Unit 1 startup
related.
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Deficiencies: Several deficiencies were f{dentified within the
report. These fssues do not constitute programmatic
issues, viplations or deviations and because of their
low safety significamca, are not required to De
resclved prior to the startup of Unit 1. These
gdeficiencies are being identified for completeness and
their resolution could improve overall plant
efficiency and performance. ?
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Commitments: The licenses committed to the following actions during
the exit conducted on July 8, 1988:

- to test the (S pump flow characteristics
including & sultiple point test prieor to the L
startup of Unix 1; -
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- to test the ESF pump valve logic performance as p

demonstrated in surveillance instruction 51 68

prior to the startup of Unift 1; {
- support NRC review of a new TS indicating the

143 psid required to fnsure 4750 gpm flow from C§

pumps prior to the startup of Unit 1. Verify

this parameter prior to the startup of Unit 1;

- determine what the actual values are for heat
exchanger differential pressure in order to
resolve restart test functions 72-003 and 72-018 |
prior to the startup of Unit 1; and F

- include fn the next scheduled update of the CS
training lesson plans information on the manua)
swapover of the (S system and the interlocks
associated with the system. This 1{ssue was
determined not to be startup related.

NOTE: Acronyms and inftialisms used in this report are listed in the last
paragraph.
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REPORT DETAILS

Mechanical Inspection

The design aspects of the inspection evaluated the system and components
against applicable standards, the references cited and listed in this
report, and the SYSTERS/design basis reports for the Unit 1 (S system.

Inspectors performed a walkdown of portions of the Unit 1 CS system and
performed a comparison between the as-comnstructed drawings and the actual
installed system. The walkdown was conducted on system piping, valves,
and components inside containment, the annylus, and the auxiliary
butlding. Additiona) information for the walkdown was drawn from
{sometric details, design documents, and vendor data packages.

a, Conformance of the Containment Spray System With the As-Constructed
Drawings

A walkdown of portions of the (S system was performed in the
auxiliary building, annulus, and containment comparing the finstalled
system with drawings 47Wd37, sheets 1-6, and 47w812, sheet 1. The
following system sttributes were considered during the walkdown and
drawing review:

Pipe sizing and class

Reducers

Flanges/fittings/spool pieces

Location of vents, drains, thermowells

Isometric routing

Unidentified/undocumented valves, pipes, instrumentation
Interferances

Support/restraint location

Valve flow directions

The inspectors identified no major discrepancies during the system
walkdown, The giscrepancies observed by e finspectors had
previously been identified by the licensee prior to the inspection as
pirt of the OSLA 107 walkdown program, implemented as purt of the
licensee's SSQE imspection preparation, and did not affe/t system
operability.

b. Associated System Interfaces

A verification was performed of the following assocfated system
interfaces with the CS system, both on the drawings and on the
installed system:

RMR HX 1A & 1B to CS (drawing 47wB1., sheet )

ERCW to CS X A & B (grawing 47wWL %)




Boric Acid Blender to CS (drawing 47WR09, sheet 2)

CS Pumps 1A & 1R suction relfef valve discharge (drawing 47TWE11,
sheet 1)

CS Trains 1A and 1B suction to containment sumu (drawing 47wW811,
sheat 1)

The inspectors noted that severa! skid mounted valves supplying
component cooling water for cooling of the CS pump mechanical seal
and the of! bearing cooler were unlabeled and not on the flow
drawings. TVA had previously committed in their response to NRC
Inspection Report 327,328/87-52 to add skid mounted valves to the Sl
and S0! check)ists prior to Unit 1 startup., These valves were
fdentified on SOI checklists 72.1A~]1 and 72.1A-2 for CS Pumps 1A and
18, respectively, with the valve numbers 1isted as N/A, During NRC
system alignment inspection 327 328/87-66, TVA had labeled all Unit 2
skid mounted valves with tags having descriptions matching those in
the SOI checklists., This was necessary to ensure that the operators
using the checkifsts would position the proper unnumbered skid valve.
Since this had not yet been accomplished for Unit 1, the fnspectors
obtained a commitment from TVA to label all Unit 1 skid valves with
descriptive tags prior to establishing configuration control for
Unit 1 restart. This commitment 1s being tracked under Violation
327,328/87-52-0]1 corrective action,

Shield Building Penetrations

The inspector reviewed the following Unit 1 shield building
mechanical penetration seals:

Penetration 1X~48 B at Flevation 729
kenetration 1X-49 B at Elevation 729'

Penetration 1X~48 B is a 16 inch pipe sleeve which accommodates the
12 inch Yine to CS header |~B. Penetration 1X-49 B 1s a 12 inch pipe
sleave which accommodates the & inch Yine to RER spray header 1-8.

The mechanical sea) penetrations are shown schematically on TVA
orawing No. &7wEl2-1, Flow Diagram/Containment Spray System,
Reviston Y, dated April 11, 1988. Penetration 1X-48 B s shown on
TVA drawing No. @47wd17-5, Mechanica!l Containment Spray Systes Piping,
Revision F, dated October 21, 1985. Penetcation 1K-49 B 15 shown on
TVA drawing No. 47we37-4, Mechanical Containment Spray System Piping,
Revision D, dated Apri) 1, 1980.

At the time of the frspection, these penetrations were Deing modified
tn sccordance with the boot sea)l detal! shown on shest 99 of ECN
L73828. (For penetration seals above elevation 724" which 15 the
flooding level), The seal type was agesignated as Catagory F,
Category F peretration seals are cefinead as sed’s » th thermal
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movements which exceed 1/4 inch, and with installed configurations
which allow for the radation of the fire and pressure Darriers,
ECN L7382 regquires re ting these penetrations before Unit |
restart with fire and pressure rated boots which cam accemmodate
maximum thermal and Safe Shutdown Earthquake (S5E) pipe movement

For this modified mechanica)l sea) penetration detai), the inspector
evaluited the desfgn basis leoads, and the qualification of the
penetration materfals and boot assembly to the design basis loads,

\;M penstration assenblies are subject to the following design basis
oads:

“ire

Radiation

Environmental temperature and pressure
Pipe fiuid operating temperatyre
Piping movements due to thermal and SSE

TVA was able to provide the inspector with copies of environmental
drawings and test reports to confirm that the seal assemdly s

qualified to the above design basfis loads, with the following

exception,

TVA did not have readily retrievable documentation to confirm that
the penetration sea) assembly materfals were qualified to the tota)
40 year fintegrated ose of 10' rads specified on TVA arawi

No. 47E235-51, Revision B, cdated October 18, 1984, or to the 400°F
ipe Tluld design temperature specified in the table on sheet 95 of
CN L73828. VA asked Imsulation Comsultants and Management
.eryices, Inc., to provide the appropriate qualification
documentation, and was able to provide the inspector with a
comparable document which ICMS prepared for the same penetration seal
materials used at ancther plant,

To show that penetration sea) assemblies 1X-48 B and 1X-49 B are
qualified to the regative (0.5 dinch water) annular pressure
differential and the transient tormadic differential pre. ure drop of
3 psi specified on TVA drawing 47E238-31, TVA pre ‘ded the team with
1°MS report No. KT=MOS-34, drostatic Test for Mechanical Boot
Seals, cdated May 22, 1986, The ICMS report summarizes a 2-hour
hydrostatic test conducted fur a I-inch pipe/l0=inch sleeve to 2
paximum hydrostatic pressure of 28 pst, to confirm the adility of the
mechanica) pemetration sea) assemblies that ave imstalled below
elevation 724 feet to withstand the design Dasts flood, This test
condition would envelope the em’a pressure enyironment for
penetrations 1X=48 B ang 1X-49 B, The THA ctechnical staff have
indicated that penetration seal assemd)ies installed delow flood
leve! are subject to a maximum differential hydrostatic pressure of
about 18 psi,
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It was noted that TVA had not considered thy axia) thrust induced in
the pipe due to the differential hydrostatic pressure on thy sea)
which myst be restratned Dy the pipe supports adjacent to the
penetration, For penetrations 1X-48 B and 1Xx~49 B the loads would De
small, but Tor pemetrations subjected to I8 PSI the lcads are higher,
As an example, a penetration assembly waich consists of an 8+inch
pipe and a 12-inch zleeve appears capatle of generating a 4-5 K[P
thrust cue to a hydrostatic pressure of 18 psi. Ouring the course of
the review 1t was found for pemetrations with significant dP across
them that TVA did not account for the additional axtu) load imparted
to the pipe by the loaded area of the sed). This issue 15 designated
UR] 327,328/88-29-06, (Example a). Adequate resolution for the above
URT wil) include Engineering Assurance review and approval of the
design documentation ind regquires resolution pricr to the startup of
Sequoyah Unit 1.

YVA has indicated that Construction Techmnology Laboratories Report,
Fire and Hose~Stream Tests for Penetration Sea) Systems (NMP2-PSSE),
dated March 1986 qualifies the penetration assembly to the 3-hour
fire barrier reguirement imposed by 10 CFR 50, Appendix R.

In addition, the penet=ation assembly bhoot material has been
proportioned to accommodate the radia) and axial pipe movements due
to thermal and SSE movements which are listed on sheet 95 of ECnw
L73828.

The finspector's conclusion 1s that shield bullding penetrations
17-48 B and 1X-49 B meet the design bases. Documentation was
inftially not avatlable within TVA to justify that the penetrations
were qualified to meet the radiation and temperature design bases.
Documentation was generated for the inspectors and appeared to be
adequate.

System Pressure Boumcaries

Section 2.1.6.a, Systems Inmtegrity for High Radicactivity, of NUREG
0578, ™I~ Lessons Learned Tash Force Status Report and Short-Ters
Recommendations, dated July 1979, requires that licersees implement a
program o reduce Jeakage from systems outside contafmnment that
includes: 1) Imvediate leak reduction by implementing all practical
Teak reduction measures for al) systems that could carry radicactive
flyld outsige of comtatmment ang measuring actua) loaklgo rates with
system in operation and reporting them to the NR(C; and 2) Continuirg
leah reduction by establishing and implementing a program of
preventive maintenance to reduce leakage to as-low-as=practical
Tevels., This program shall include perfodic imtegrated leak tests at
3 freguency mot %0 exceed refueling cycle intervals
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To assess TVA's implementation of the.s NUREG roguirements, the
inspector reviewed the design cranges and surveillance criteria which
TVA prepared and implemented for tne C3 system.

TVA letter L51 791031 913 dated November 1, 1979, established the
initial guidelines which the TVA technical staff used to “lement
the NUREG requirements.

ECN No. 2586 installed welded .ipples and threaded caps on a number
of drains, vents and test valves in the CS system and other systems.
TVA made these design changes by reviewing the as-designed flow
diagrams and ‘dentifying drains and vert lines which did not have a
secondary boundar,. For the CS system, the design changes prepared
under ECN 2386 were incorporateu into the following as-designed TVA
drawings:

- TVA drawing No. 47w812-1, Flow Diagram/Containment Spray System,
Rev. 9, dated September 18, 1979,

. The vollowing TVA mechanical CS system piping drawings:

47W437-1, Rev. 17, dated September 12, 1979
47W437-2, Rev. 14, dated September 12, 1979
47W437-5, Rev. 10, dated September 12, 1979
47W437-6, Rev. 11. dated September 12, 2979

Field Change Request SQ-FCR-001 was prepared on February 23, 1980 to
revise Rev. 9 of the flcv diagram when a subsequent raview of the

drawing indicated that not all of the design changes had originally
been incorporated into the drawing.

The 1inspector confirmed that the comparable as-constructed flow
diagram and piping physicals indicated the addition of these nipples
and caps.

On April 2, 1980, TVA provided the NRC with the survefllance
procedures to be used to monitor system leakage (A27 800402 008).
Survefllance instruction procedure SI«632.0, Auxiliary Building
Combined Systems External ‘eakage, Rev. 0, dated Janrary 17, 1980,
documents the combined extarnal leakage to the auxiliary building
which s monitored by the separate implementation of system=-specific
surveillance procedures such as SI=632.1, Auxiliary Building
Containment Spray System Externa) Leakage, Rev. 0, dated January 17,
1980.

TVA provided the NRC with the results of the leakage tests for the
Unit 1 systems monitored outside of containment. Supplement No, 5 to
the SER dated May 198] indicates that the results of the tests which
TVA submitted to the NRC for Unit ] were satiefactory. The
inspectors concluded that TVA's actions to implement NUREG 0578
Section 2.1.6.a for the CS system were satisfactory.




System Alignment

The 1nspectors reviewed SOI checkliste 72.1A-1 and 72.1B-1 for
adequacy and conformance with the system drawing. The inspectors
verified that the system was either aligned per the SOI checklists or
the valve position was documented in the configuration log. During
the walkdown the inspectors noted that valves 72-515, 522 and 524,
which are reach rod operated valves, had hold order tags attached
indicating that the valves were open when the remote position
indicators showed that the valves were shut. The inspectors verified
Tocally that the valves were actually open. Through discussiuns with
the licensee it was determinad that the problem with the reach rod
indication had previously been identified by the licensee as part of
an ongoing effort to identify and correct problems with reach rod
operated valves throughout the plant. The Ilicensee currently
requires operators tc verify valve position locally on reach rod
operated valves as well as through remote indication.

Component Marking and Accessibility

A verification was performed to ensure that the eaquipment
identification, tagging, and nomenclature used in the CS system was
consistent with drawings and procedures. TVA has a tagging/labeliny
program in progress, Components necessary for the operation of the
system were determined to be accessible and adequately identified.
Minor discrepancies noted by the {nspectors had been previously
identified in th- TVA program,

Materia)l Traceability

The inspectors verified that the name plate data for both containment
spray heat exchangers, both CS pumps, both CS pump motors, and pump
suction relief valve 1-72-513 were in accordance with vendor data
packages and design docuwents. Th2 inspectors verified that the size
fmprint on the recently modified orifice plate in the header piping
to the spray nozzles agreed with the size specified on ECN L7381A and
work plan 7381-01. The ECN and work plan resized the orifice and
replaced tne orifice t> a full flow pipe size.

Sirveillance Requirements, Emergency Operating Procedures, and
Functional Testing

«1) The following equipment surveillances and surveillance records
weie verified to support the requirements of the TS as noted:

*$1-34, Containment Spray System Valve Position Verification
§1=37.1, Containment Spray Pump 1A=A Test, Unit 1
*81-37.2, Contatnment Spray Pump 1E-B Test, Unit 1

»:=158.1, Containment Isolation Valve Leak Rate Test, Unit 1
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$1-166.39, Disassembly and Inspection of SIS/RHR/CS/UHI Check
Valves Ouring Refueling Outages, Unit 1

$1-186, Locked Valve Position Verification Per NRC Commitment,
Containment Inspection, Unit 0, Unit | (Note: Unit 0 is a
desfgnation for a common system)

*§1-267.72.1, Functional Pressure Test of Containment Spray
System, Unit 1

IMI-99 RT-16.6, Response Time Test Procedure of Containment
Pressure Channels I and II

IMI-99RT-643B, Response Time Testing Engineered Safaty Feature
Actuation Slave Relay K643

$I-166.1, Full Stroking of Category "A" and "B" Valves During
Operation

$1-166.3, Full Stroking of Category "A" and "B" Valves During
Cold Shutdown

S1-166.15, Containment Spray Check Valve Test Performed During
Operation

S$1-251.1, Channel Calibratfon of Class 1E Motor Operated Valve
Overload Relay Heaters

*S1-68, lunctional Test of Containnent Spray Pumps aad Associated
Vaives

SI-138, Containment Spray - Spray ozzle Test
§1-2, Shift Log

*The inspector field verified the appropriateness of these
procedures,

Through a mixture of field inspection and review of the last
test performance, the inspectors determined that the tests
listed above met the following surveillance reguirements:

46.2.1.6

4.6.2.a.c.!

4.6.2.1.¢c.2

4.6.2.1.d

4.3.2.1.1.d.2a (In Part)
4.3.2.1.3 Tabie 3.3-5 (In Part)
4.3.2.1.1.A.2:¢

4.6.1.2.d (In Part)




The inspector reviewed SI-138, Containment Spray - Spray Nozzle
Testing. Step 6.2.3 in the procedure requires the operator to:

Close valve 72-545 upon completion of CSH "A" nozzle
verification. If testing of Train "B" is not to be
performed immediately following Train "A", shut down the
hot air compressor to avoid neating/pressurizing the

piving.
6.2.4 of SI-138 then states:

Open valve 72-546 and start hot-air compressor (fif
necessary). This will allow air flow through CSH "B".

Appendix A of SI-138 gives the following recomr:ndations for Air
Compressor Rental:

Supplier: Atlas Copco Comtec, Inc.
2346 Mellon Ct,
Decatur, GA 30035

Description: Compressor, Air, 100% Oil-free Air, @ 300
degree F. 1500 CFM @ 125 psig max., with
relief valve set @ 100 psi.

Lead Time: 5-7 weeks
Previous Regquisition: 453185

CAUTION: If compressor furnished does not have relief
capability, appropriate measures should be taken
to ensure relief capability is provided or steps
shall be taken to prevent potential
overpressurization of pipiny by rearrangement of
procedure steps using temporary change forms per
Al-4,

The closure of Valve 72-545 in step 6.2.3 1solated the CS system

piping and applies full compressor air pressure to a section of

100 pst rated pipe. Therefore, until the opening nf 72-546 in

step 6.2.4, the CS piping is relying on the ccmpr. or relief

valve for protection, [f the compressor does not have relfief

capabiiity, the piping will overpressurize. It is irprudent at
i best to close 72-545 until 72-546 is open in either case.

| Revision 7, the current revision to SI-138, requires the nozzles
. to be inspected by use of an infrared camera to verify that each
| of the 312 nozzles are open and pass afr freely. Results for

all unobstructed nozzles are documented Dy checking one blank.

The procedures also states, "If desired, photos may be made for

future reference."
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If one or more nozzles are nonfunctional, the number of nonfunc=-
tional nozzles are recorded and a sketch is made of the location
of each. Verification is made by the Test Director and a second
party.

The technique used to conduct the surveillance requires the test
director to observe the nozzles for the lack of an infrared
signal. Previous revisions of the procedure required each
nozzle to be identified and checked off that a positive infrared
signal exists,

Thus the previous revisions of SI-138 required the cirecior to
look for a positive signal as opposed to the lack thereof. The

previous revisions also created more avuditable records of the

inspections by requiring the test director to document that each
nozzle flowed freely. TS Surveillance Requirement 4.6.2.1.1,

requires that each CS spray train shall be demonstrated OPERABLE
by verifying each spray nozzle {s unobstructed. The verifica-

tion for each spray nozzle shoula be documented.

Revision 7 of SI-138 has never been performed. Thereforz, all
previous tests have included appropriate procedures and
documentation. This SI should be revised to include more
appropriate documentation prior to its next required
performance,

During the review of SI1-274.900, Engineered Safety Feature
Response-Time Verification, the inspector became aware of a
potential problem with the response timing of the Containment
Spray actuation system caused by inaccuracies in the Agastat
relay. The Agastat relay is a 0-300 second timing relay used in
the sequencing of EDG loads. The vendor stated accuracy of the
relay is plus or minus 5% for a specific rep=atability. The
licensee stated that the actual accuracy over a test range was
about plus or minus 10%. Even though the relay is capable of
opera.ing over an entire range, it is operated in the CS system
only at a specific point. Therefore, the inspector requested
the licensee to field verify the accuracy of the ralay for its
specific application in the Containment Spray System.

In response to this request, on June 29, 1988, the licensee
performed a bench test of one of the Agastat relays for
installation in Unit 1. The relay was calibrated for 180
seconds. The relay was independently measured and fts
repeatability determined to be accurate within 1% which was
considered acceptable.

The inspector reviewed the following Emergency Procedures for
the Contiinment Spray System:
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E-0, Reactor Trip or Safety Injection
t-1, Loss of Reactor or Secondary Coolant
ES=1.2, Transfer to RHR Containment Spray

ES-1.2 required operators to verify the CS pump .uction to the
containment sump #¢ 2n RWST level of less than or ~qual to 8%
indicated level. The procedure recommended that the operator
verify ECCS lineup prior to this swap, if time allowed. The
safety analysis for containment pressure control assumes that
swapover occurs before ice melt, therefore the time dependance
of this swapover was questioned. The inspector determined that
1n1011 cises the swapover should occur prior to complete ice
melt.

No violations or deviations were identified.

The inspector questioned the adequacy of the testing of . alves
72-547 and 72-548 in that they are not type "C" leak rate tisted
per 10 CFR S50 Appendix J. The adequacy of the containm:nat
isolation dosign with respect to GDC-56 was reviewed by ihe
staff during the review of the nuclear performance plan 2nc is
documented in the May 1988 SER. The inspector will review the
leak rate testing of these valves during future residint
inspection activities. This item 1s d{dentified as URI
327,328/88-29-05.

A sample of the records for the tullowing valves were examired
to assure that inservice testing and MOV thermal overload
protection requirements were met. These requirements are
contained in the FSAR (6.2 and 9.2), TS (4.8.3.2, 4.0.5,
3.6.2.1), 10 CFR 50 Appendix A (General Design Criteria -
Section V) and ASME Section XI (IWV).

Valves: 1-FCV-72-2, 13, 20, 21, 22, 23, 34A, 39, 40, 4]
Check Valves: 1-72-506, 507, 547, 548, 555, and 556

In an SER {ssued in May 1988 (NUREG 1232, Volume 2) the NRC
stated, "Since certain penetrations, including the containment
spray and RHR spray, are part of the systems required to operate
following an accident, it is imprudent to follow the explicit
raguirements of GDC 56 2nd automatically isolate or lock closed
the isolation valves, In those instances where post-accident
operation is required, remote manual valves are acceptable for
meeting the GDC as described by SRP section 6.2.4 and the ANSI
standard. For the containment spray and RHR spray line
penetrations, TVA has identified additional outboard valves that
have remote manual closure capability as containment isolation
valves, The desiagnation of those valves as containment
fsolation valves brings the isolation design for these
penetrations into compliance with the staff guidelines for
meeting GDC 56 contained in the SRP."



The system is provided with a check valve inside containment
(1-FCV=72-547 and 1-FCV-72-548) and a "remote manual" isolation
valve outside containment (1-FCV-72-2 and 1-FCV-72-39) for each
spray header.

The licensee requested and was granted relief in April 1985
(SER) from exercising valves 72-547 and 72-548 (containment
spray header check valves) in accordance with the requirements
of ASME Section XI, contingent upon providing a method for
verifying full rlow capability of the valves. Testing these
valves with water would Jdeluge containment, causing potentially
significant damage and clcanup requirements to equipment and
structures. The licensee p-oposed testing these valves with air
during the spray header nozzle test required by TS 4.6.2.1 at
least once every five years The NRC position stated that this
method could not ensure full stroking of the CVs. As an
alternate to full flow testing, one of these four CVs will be
disassembled each refueling outage on a rotating basis. If any
valve is found to be inoperable and the cause determined to be
potentially generic, the other valves must also be disassembled
and inspected before being declared operable,

The disassembly of these valvus is performed under SI-166.39,
Disassembly and Inspection of ST RHR/CS/UMI Check Valves During
Refueling Outages, Unit 1. The iaspector reviewed documentation
on the last performance of this SI dated May 1, 1986 and found
it to be acceptable,

S§I-158.1, Contalnment Isolation Valve Leak Rate Test, verifies
that valves 1-FCV-72-2 and 1-FCV-72-39 have acceptable leakage
rates for containment isolation. The latest performance of this
SI dated September 9, 1985, was reviewed and found to be
acceptable,

The inspector reviewed the status of thermal overload protection
devices 1installed in the containment spray system MOV motor
starters, All thermal overlcad protection devices were removed
or bypassed with the exception of those in starters associated
with valves 1-FCV-72-20,21,22,23,40 and 41. These devices are
tested in accordance with SI-251.1, Channel Calibratice of
Class 1E Motor Operated Valve Overload Relay Heaters. This SI
implements the requivements of SR 4 .8,3.2,

The 1inspector reviewed documentation of the most recent
performances of SI=251.1 on valves 1-FCV=72-20 and 1-FCV=72-21
and found these tests to be acceptable.

The inspector also randomly selectad valves and verified that
they were included in the Section X! program and currently
tested per that program,
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The following design basis reguired functions were reviewed to
determine if surveillance or other functional testing adequately
documents the ability of the CS system to meet the design
function.

The operability of the CS pump protective circuit was evaluated.
This circuit protects the pump by allowing pump discharge to be
circulated back to the pump intake if flow in the discharge line
drops below that required for pump protection (1650 gal/min) as
measured by flow elements FE-72-<34 or 13, or {f upon starting
flow is not achieved in the spray header within a preset time
interval (10 seconds). It was determined that construction and
calibration criteria were established. This system capability
was tested in TVA-21B and again in WP 12358 following
modifications.

A review for the existence of an interlock between FCV-72-23 and
22 for CS train "A" and FCV~72-20 and 21 for CS train "B" was
performed. The function of this interlock {s to prevent the CS
pump from taking suction from the RWST and the containment sump
at the same time. This item {s discussed further in
Section 1.(j) of this report.

Automatic activation of the CS system is based on activation »of
two out of four of the containment hi/hi prassure switches. The
inspectors requested to observe a surveillance which would
demonstrate this system function. Due to the CS system being
drained for nanintenance, these SIs were not performed during the
fnspection perfod. It will be necessary for twi testiny funce
tions to be observed prior to the startup of Unit 1:

. Pump flow characteristics including a multiple point test

as well as the performance of the current revision of
$1+37.1.

ESF pump/valve logic performance as demonstrated in SI=68.

ASME Code Section XI Testing

The inspector evaluated the implementation of the Section XI testing
program for the 1A-A CS pump for consistency with TS requiremen.s and
design requirements.

The current TS SR 4.6.2.1.1.b requires that the licensee verify that,
"sach containment spray train shall be demonstrated OPERABLE by
verifying, that on recirculation flow, each pump develops a discharge
pressure of greater than or equal to 140 psig when tested pursuant to
1§ 4.0.5."
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Baseline flowrate data for the Unit 1 containment spray pumps will be
established during future performances of $1-37.1 and 51-37.2. These
have not been establisheo in the past because it is not a regulatory
requirement and measurement of pump flowraLe is not required by the
1974 edition through the summer of 1975 addenda to the ASME Boiler &
Pressure Vessel Code Section )1 {Code of record for Sequoyah).

Previous tests of the pumps met the allowable ranges of inservice
test quantities fdentified in Section XI and during baseline tests.
These tests also verified the letter of the TS. However, these tests
never verified that 4750 gpm would be supplied to the spray nozzles
during an accident as assumed in the design basis calculatfons. This
flowrate is required for the system to meet its design basis.

The licensee has submitted a TS change request to require that the
pumps be tested to deliver 4750 gpm at a dP of 143 psid.

Following the performance of the current revision of S$I-37.1 the
p'int will be ready for resta t with respect to Section XI and
surveillance testing for the 1A-A CS pump.

10 CFR 50.55a(g) requires inservice testing of pumps and valves in
accordance with ASME Section XI to verify Ooeratfonal Readiness.
ASME Section XI, IWv=2100 defines relief valves as category C valves
and ASME Section XI, IWV=3511 requires category C valves to be tested
on at least a five year interval in accordance with Table IWV-3510.1.

Contrary to the above, the licensee failed to include ASME Section XI
requirements for testing of the containment spray system suction
relief valves (72-512 and 72-513) in the instructions fur inservice
testing which are provided in Section 6.8 of the Seqi'~‘ah Final
Safaty Anaiysis Report. These valves were however, t ed in other
surveillances and were maintained operable, This {s violation
327,328/88-29-04 example 2.

Functional Design Paramaters

The following sample cf functional design parameters was reviewed
during the inspection.

(1) The design parameters of the CS piping are shown on drawing

47W812-1, Rey. 16 (Refurence 1, report section 1.k). The
inspector reviewed the calculations which determine these design
parameters fo- the piping. These calculations are References 2,
3, 4 and S,

Reference = was precared on May 27, 1988. Reverences 3, 4 and 5
were prep red in June 1988,
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The inspector reviewed these references. The review revealed
that several pressure and temperature (design conditions)
pourcaries as shown in Reference 1 were incorrect. The results
of the review are az follows:

b ¢ The calculation of Reference 2 was rerformed as part of ECN
8 L6673, dated June 17, 1986. It changes the design
! conditions of the 1ines from the flow restrictor downstream
of RWST to valves FCV-72-21 and FCV 72-22 to 40 psi and 150
| Degrees F. Reference 1 depicts the old conditions which
i were 100 psi and 100 Degrees F. The parameters 42 psi and
| 150° degree F were added to the design conditions in design
' condition No. 5 of Reference 2.

b Reference 3, addresses the pump suction, discharge,
miniflow and test lines. This calculation, completed
during the inspection, identified that the design condition

| boundaries shown at valves 72-503 and 72-504 are incorrect

| because the pressure just downstream of these valves could
be 170 psig, which is higher than the current 100 psig
rating. The design condition boundary will be moved to
valve 72-502.

| o Reference 4, addresses the containment spray ring headers
and lines downstream of the isolation valves FCV-72-2 and
FCV=72-39. This calculation identified that the design
condition houndary should be moved from the outlet of these
valves to the iniet side of the containmant penetration
since the pressure at the outiets of these valves could be
127 psig, highur than the current 100 psig rating.

downstream of isolation valves FCV-72-40 and FCV-72-41.
This header and piping are considered part of the
Containment Spray system. The calculation identified that
the design condition boundary should be moved from the
inlet side of these valves tc the finlet side of the
penetration since the pressure at the senetration will not

| exceed 100 psi. By implementing the change, the
penetration will be at design conditions which are in
agreement with its nameplate rating (100 psig).

i o Reference 5, addresses the RHR spray ring headers and lines
\
\
|

CAQR SQP 880387, Revision 0, was written on June 24, 1988,
to address the discrepancy between Ref. 1 (Fig. 6.2.2-2 of
the Sequoyah FSAR which currently shows R12) and the
nameplate rating of the pressure of the fluted heads for
containment ponetrations X49A and X49B. The 100 psi
nameplate rating was found as a result of a system walkdown
performed by TVA on December 13, 1987. The results of
Reference 5 indicate that the 220 psi rating is not
required as the design pressure of the steel containment
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penetration and that the maximum sustained operating
pressure per ANSI B31.1 is below 100 psi.

Therefore, this is considered a documentation problem and
not a component deficiency. This CAQR is applicable to
both Units 1 and 2. Due to the above mentioned
discrepancies, the following corrective actions were
recommended in the CAQR:

u Perform calculations to support desien parameters on
drawings 47W812-1, R16 (Refe-ence 1).

» Resolve any discrepancies identified between values
listed on drawings and results of the calculation.

" Reevaluate adequacy of components, revise drawings,
determine impact on pipe analysis, and verify
nydrotest resords as necessary if design parameters on
the flow diagram cannot be supported by calculations.

. Determine if other design calculations for pressure
and temperature are missing on other systems in order
to establish and resolve the full extent of problem.

An ECN/DCN will be prepared by TVA to update the design
documentation to reflect the changes addressed above and will be
completed prior to Unit 1 restart.

The failure to have pressure and temperature calculatiors to
define pressures and temperatures at various points %a the
Containment Spray System is zonsidered to be a violstion of
10 CFR 50, Appendix B, Criterion III, Design Contr.!, and fis
identified as violation 327,328/88-29-01, Design Basis
Calculations,

The missing pressure and temperature calculations were re:
generated during the inspection. As & result of the new calru-
latfons, several components and assocfated oiping are in a
higner pressure rating. TVA is currently assessing the effect
of these changes. As of June 27, 1988, no hardware had been
identified as affected by the resulting shift in the location of
pressure boundaries. This fssue is designated as URI
327,328/88-29-06 Example b., and requires resolution prior to
the startup of Sequevah Unit 1. Adequate resolution for the
above URI shall incl.ue an Engineering Assurance review of the
design basis information related to this issve.

As part of assessing whether flu‘lL flow acceleration or de-
celeration (water hammer; in tne CS system has been considered
by TVA in terms of its resulting dynamic lcading of the system,
the inspector reviewed a study entitied, Evaluation of Fluid
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Dynamic loads on the Containment Spray System, dated May 26,
1987. This study is fincorporated as Appendix A to probiem
Number 0600104-01-02 Containment Spray System, Units 1 and 2,
Sequoyah Nuclear Plant. The lack of existence in 1987 of such a
calculation and 1ts subsequent generation by TVA was addressed
in Inspection Report 50-327, 328/87-28.

Hadinam me et e -l

The following are the results of this calculation review:

(a) The methodology used in the calculation is simplistic with
potentially inaccurate results,

P N s, ST S——

(b) The derivation of maximum force and rise time formula on
page 7 of Appendix A is not given; however, based on
similar studies, 1t appears that the magnitude of the force
is reasonable.

(c) The derfvation of the maximum load on the ring header is
not given. It is stated that the maximum load occurs at
the time that one-half the header is filled. The inspector
considers that both the magnitude and time of occurrence
are incorrect. Similar studies have shown that the maximum
load on the header could be one order of magnitude higher
than the one calculated in Appencix A. Moreover, the time
of each occurrence is the time at which the two water slugs
which fi11 the tne header in a symmetric fashion from the
two opposite ends meet each other. A comparison of the
support loads due to water hammer versus other loads is

[ given in Appandix A. Although accurately calculated water

iummer loads may still be substantially smaller than other

loads on the syster, there may be support locations where
such loads are not negligible. Appendix A, indicates that

the CS System is scheduled for reanalysis following Unit 2

| restart. The inspectors consider that a more accurate

' methodology for calculating water hammer loads should be

used, This issue is designated URI 327,328/88-29-06

Example ¢ and requires resolution prior to the startup of

Sequoyah Unit 1. Adequate resolution for the above URI

shall include an Engineering Assurance review of the design

basis information related to this issue,

e e o

(2) A review of sample piring rurs was performed. Two pipe strass
analysis problems, 0600104-01-02 and N2-72-1A & 2A, were
selected for review using the piping detailed on physical

' drawings 47W812, Sheet 1 and 47W437 Sheets 1-6. Also ircluded
| in the review were all outstanding deficiencies previously
fdentified by TVA. These analysis problems were re/iewed
considering the walkdown attributes listed in Section l.a in
addition to the design and stress analysis ftems 1icts4 below
: which were verified.
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o The stress fsomecric of record agreed with the current
piping physical drawings.

. A1l pipe supports were identified on the stress isometric
including tvpe and direction.

" Equipment nozzle loacings ware oronerly considered.

. Results or the latest system walkdown were considered and
properly accounted for in the analysis.

. A1l anchor and restraint point displacements due to therma)
and seismic effects were properly considered.

. Design input parameters such as temperature, pressure, pipe
material ard sfze, seismic anchor movements and response
spectra were properly considered.

. Proper modeling considerations such as valve motor
operator, system interconnection and o.erlap, elbow and tee
type, flanges, concentrated masses, e.c., were made.

- A1l pertinent loading conditions were considered, including
thermal deadweight, seismir, fluid dynamic, and steel
containment vessel thermal displacement,

° Pip. stresses were within the specified allowables for all
conditions analyzed.

Containment spray pipe stress problems NZ-72-1A & =-2A, Rev. 5,
dated May 18, 1988, contained the analysis for piping routec
from the containment spray pumps 1A-A and 1B-B discharge nozzles
to the containment spray hcat exchangers 1B and 1A intake
nozzles. The system was divided into twc problems N2-72~1A and
N2-72=2A as shown on isometric 47K437-50. Problems N2-72-1A and
N2-72~2A are not connected and do not overlap with any other
piping system,

Juring the review of the above problems the following items were
discovered. Page "a" c¢f the summary of piping analysis
N2-72=1A, 2A indicates that Rev. 5 voided page 12B; howaver, the
page was not indicated as voided. TVA confirmed that page 128
belongs fn the analysis of record package and will modify page
"a" of the analysis accordingly. Another area which reguires
attention is that the piping analysis isometric of record for
Unit 1 identifies pipe supe~rts using Unit Z support fdentifiers
resulting in confusion whe Irying to review piping analyses.
TVA currently has a progran which should, in the near future,
update the piping ‘sometrirs to reflect both the Unit 1 support
identifiers and also include the current as<buflt system
geometry and support locations.
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These {ssues were identified as deficiencies and providod for
licensee information.

On page A.18 of the calculation a value of 14 1/2 inches was
measured in the field as the distance from the pipe center line
to the weld location for a 12 inch long radius elbow. Since
this elbow standard dimension should be 18 inches, either the
field measurement was incorrect or the elbow was modified. TVA
should review this discrepancy and take appropriate action.
Th's issue is designated URI 327,328/88-29-06 Example d., and
requires resolution prior to the startup of Sequoyah Unit 1.
Adequate resolution for the above URI shall include an
éngineering Assurance review of the design basis information
related to this issue.

During the review of the pipe stress analysis walkdown
evaluation shown on page A.17 of the calcu'ation an apparent
anomaly in the reported as-built piping lengtihs was discovered.
The walkdown results reported a total deviation of 5 feet, & and
174 inches between the as-analyzed and as-built dimensions of a
length of pipe run from node point 211 to the control peint of
the elbow at point 215 as shown on drawing 47K437-50, R4, A
field verification of this length performed by the NRC
determined that no deviation exists. TVA has wused these
erroneous lengths in calculatfons to justify the adequacy of the
as=built piping svstem and supports. TVA should review the
walkdown data for this system and modify the calculations as
vequired. This fissue was {dentified as a deficfency and
provided vor licensee information.

Containment spray pipe stress problem 0600:04~01-02, Rev. 14,
dated May 18, 1983, contains analysis for pip.ng routed from the
outlet side of containment spray heat exchanger 1B thry steel
containment vessel penetration 1X488B to the conta‘nment spray
header 1-B. The system was overlapped with problems N2-72-3A
and EM 0600104-01<0]1 as shown on pipe stress isometric drawing
0600102-01-02, Rev. 12.

During the review of the above problem the following {tems were
fdentified which require furtiier TVA action. 7n page B.26 of
the summary of analysis for system 0600104-01-02, Revision 14,
dated May 18, 1988, the evaluation of a pipe support location
discrepancy did not consider the effects on the X-direction
seismic restraint located at Node 120. The loading on the
restraint at Node 120 would increase due to the new location of
the adjacent X~direction restraint (CSH=31) located at Node 66.
TVA should determine the load increase and evaluate its effect
on the seismic restraint located at Node 120, Also, the effects
of moving the support at Node 66 on the lcading of the
Containment Spray Heat Exchanger 1B has not been considered by
TVA.
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The as-analvzed length between Node 60 and Node 63 in the
K-direction was 14 feet € incnes and the piping physical
orawings detail a length of 13 feet 6 inches. This issue is
designated URI 327,328/32-29-0¢ Example e,, and requires
resolution prior Lo the startup of Sequoyah 'nit 1. Adeguate
resolution for the abave URI shall include an Engineering
Assurance review of the design basis information related to this
{ssue.

In summary, from the design standpoint all ftems and attributes
1isted above, with the exceptions discussed, were determined to
have been adequately addressed by TVA. The analysis of record
for these piping problems based upon the attributes reviewed are
considered adequate and meet FSAR and design commitments,

The team reviewed Containment Spray Pumps lA-A and 1B-B to
assess the design and procurement of these pumps with respect to
FSAR commitments and design criteria.

The CS pumps are shown on the following as-designed TVA
drawings:

. 47We12-1, Flow Diagram/Containment Spray System, Rev. 17,
dated June 14, 1988,

. 47v437~1, Mechanical/Containment Spray System Piping,
Rev. 24, dated May 3, 1983,

FSAR Section 6.2.2.2 specifies that each oump is rated for 4750
gpm flow at a design head of 370 feet. FSAR Table 6.2.2-1
specifies additional pump design parameters. FSAR Section
6.2.2.2 also details the functional requirements for the 700 WP
pumg motors,

The functional requirements for the pump and pump motor are
refterated in Design Criteria No. SON-DC-V-27.5, Containment
Spray System, Rev. 2, dated July 22, 1387.

The design parameters of the CS System punps are provided in
Reference 6. The calculation considaers only flow from the RWST.
Only one pump is assumed operational. The calculation shows
that each of the pumps, 1A-A and 1B=B, must develop a head of
328.29" or 142.]1 psi at its rated flow. This is lower than the
manufacturer value of about 160 pst. A similar calculation for
Unit 2 resulted in a required head of 328.88' (Reference 7).
TVA could not provide a similar calcu! -ifon for the required
head when the pump takes suction from he sump during the
recirculation mode for Unit 1. Since the RWST is at a higher
elevation from the sump &nd the piping geometry on the suction
side 1s different for the twe cases (RWST vs. Pump) 1t could be
expected that during recalculation the required head might be
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higher. On the other hand, since the containment pressure
exerted on the sump assists the pump during recirculation it is
likely that the required pump head during recirculation will be
smalier. Without a calculation it is not apparent which case
might control. Consequently, the team considers that a
calculation should be performed by TVA to document the head
required under recirculation mode for Unit 1.

A Technical Specification change has been submitted to the NRC
that will replace the requirement that "on recirculation flow,
each purpy develops & discharge pressure of greater than or egual
to 140 psig" to the reguirement that "on recirculation flow,
each pump develops a differential pressure of greater than or
equal to 143 psid at greater than or equal to 4750 gpm".

Moreover, Surveillance Instructions SI-37.3 and §I-37.4 for
Unit 2 have been revised to reflect the 143 psid (Reference 12).
Surveillance Instructions SI1-37.1 and SI1-37.2 for Unit 1 have
not as yet been revised to reflect 143 psid, although 1t is
stated in the revision log that the rovised differential
pressure was incorporated (Reference 13).

T4 appears that littie or no margins nave been incorporated in
the calculations nor have the requirements of ASME Code
Section XI been fully considered by the calculations used to set
the required pressure differential across the pump. These
fssuns are designated URI 327, 328/856-29-06 Example t., and
requires resolution pricr to the startup of Sequoyan Unit 1.
Adequate corrective action for the above URI shall include an
Enqgineering Assurance raview of the desfgn basis information
related to this issue.

In both References 6 and 7 the recommendation {s made that a
cezorehensive pre-operational test be performed to establish a
set of performance points for the pumps. The origin of this
request stems from the test deficiencies experfenced in the
original pre-op program conducted in 1980,

This subject was addressed previously by the NRC through URI
327.328/87-50-03. Specifically, CAQR SQP 870860 was issue: by
the licensee to document the fact that the preoperational test
for the CS pumps was not satisfied, in that, the head may not De
adequate to provide the required system flow. The CAQR stated
that preliminrary analysis indicated that although the
preoperationa)l test for pump performance was not satisfied, the
impact on containment integrity was minimal. [Initiaily, the
reportability of this CAQR and supporting potential reportable
occurrence (PRO) report was determined to be “indeterminate."
The CAQR was later determined, after approximately two months of
engineering evaluation, to be reportable. The f{nspector
getermined that the licensee has scheduled the technical issue
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for resolution prior to plant restart. ‘iowever, the use of
the term "indeterminate" for situations where the licensee knows
that a value used in TS and FSAR accident analysis can not be
satisfied by installed equipment is questioned. This issue was
discussed with the licensee in a management meeting conducted on
September 24, 1087.

As part of the resolution of the above CAQR, the licensee
performed special test finstruction (STI) STI-65, Containment
Spray Pump Performance for Unit 2. The intent of the test was
to reestablish a pump performance curve and verify that pump
performance 1s adequate to provide the needed system flow.
Additionally, this test was to measure actual heat exchanger
differential pressure (dP) and compares it to the value of
10 psid used to size the pump. Due to problems with installed
fiow instruments (ANNUBAR), the licensee has had to resort to
the use of ultrasonic flow instruments during testing. The test
results of STI-65 indicated that the 2B pump satisfied the
manufacturers pump ;erformance curve. However, the 2A pump
failed to provide the requi+ed flow during testing. It was
later determined that the ultrasonic flow fnstryment used during
testing of the 2A pump failed it's post use calibration. A
second test was performed using another ultrasonic flow
fnstrument and again the pump flow curve fafled to satisfy the
pump head curve; however, on the second test the pump did
deliver the required 4750 gpm minimum flow. A CAQR was fssued
to document the pump failure.

At the time of the SSQE inspection, it was TVA's intention to
perform the recommended testing on the pumps using a single
pofnt test at the 4750 gpm flow rate. The team con:iders that
because pump performance appears to be marginally ~dequate and
that the resclutfon of this identical fssue for Unit 2 inc)uded
a three point pump curve flow test, that a three point pump
curve flow tist should be performed for the Unit 1 pumps also.
A licensee commitment was obtained to accomplish this., This

sue s designated as URI 327,325/88-29-06 Examplie f., and
requires resolution prior to the startup of Sequoyah Unit 1.
Adequate resolution for the above URI shall include an
tngineering Assurance review of the design basis information
related to this fssue,

The folluwing additional CS Pump functional design parameters
were reviewed:

o Accuracy of the calculation EPM-DAB~0404%8 which determines
the required CSS pump head for 4750 gpm,

The inspector regquested that TVA perform a comparison
between the piping lengths appearing in the subject
calculation and the as-built drawings. The 1inspector
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Effect of the Opening of the Miniflow Line on CS System
Pump Ability to Deliver the Required Flow of 4750 gpm.

The Annubars used to measure the flow in the CS System are
susceptible to clogging, particularly during the
recirculation mode. Such clogging could result in a low
flow indication which in turn could result in openin
minimum flow valve FCV-72-13. The orifice in this miniflow
1'ne 1s sized to pass 250 gpm under deadhead conditions
(201.82 ps‘d). The inspector questioned whether the CS
System pump zan deliver the required flow of 4750 gpm to
the spray header while simu'taneously feeding the miniflow
1ine 250 gpm. The total flow through the gump will be 5000
gom. TVA performed a calculation which indicates that,
under these conditions, the pump can deliver up to 5250
gpm. The {inspector performed a limited review of this
calculation and has found it to be correct. Therefore, the
opening of the miriflow valve will still allow the required
flow to the spra. header.

(4) A review was performed for the CS pumps relative to net positive

suctfon head (NPSH)., The available NFSH fcr the CS pumps fis
calculated based on the assumptions that the sump fluid is
subcooled (190 degrees F) and that NPSH available is equal to
the containment pressure prior to LOCA plus the pump static head
minus the vapor pressure head and the line loss. Therefore, the
applied methodology meets the intentions of Regulatcary
Guide 1.).

The NPSH calculations for the CS pumps are provided in
References 8 and § (section 1k). These calculations are common
to both units. Reference 8 compares the net posftive suction
head available (NPSHA) to the net positive suction head required
(NPSHR) during the RWST {njection mode. An adequate margin 1s
computed., This calculation used the rated flow rates for the
pumps. The maximum flow rates should have been used instead.

A similar comparison of NPSMA and NPSH is made in Reference 9
for a large LOCA. Maximum flow rates are usni. An adequate
margin is computed. The maximum flow rates for the C5 System
pumps are calculated fn Refarence 10 for Unit ] and Reference 11
for Unit 2. Reference 11 {s a detailed calculation. Reference
10, dated June 15, 1988, simply states that, due to minor
differences ‘n geometry between Un'ts 1 and 2, the maximum CS5S
flow rates are the same for both plants. This fissue f1s
designated URI 327,328/88-29-06 Example g., and requires
resolution prior to the startup of Sequoyanr Unit 1. Adequate
resolution for the above URI sha'l include an Engineering
Assurance review of the design basis information related to thids
{ssue.
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(5) The inspector reviewed Containment Spray Mea: Exchangers 1A and
1B to assess the design and procurement of tnese heat exchangers
with respect to FSAR commitments and design criteria.

The inspector verified that the CS heat exchangers were vertical
shell, U-tube type heat exchangers with tubes welded to the tube
sheet. These heat exchangers are shown on the following
as-designed TVA drawings:

° 47w812-1, Flow Diagram/Containment Spray System,
Revisfon 17, dated June 14, 1388,

» 47wd37-1, Mechanical/Containment Spray System Piping,
Revision 24, dated May 3, 1988,

SQN FSAR Table 3.2.1-2 specified the containment spray heat
exchangers as TVA Class B (tube)/C(shell) seismic category [
components, the tube side designed in accordance with
Section II[ of the ASME Boiler and Pressure Vessel Code, and the
shell side in accordance with Section VIII of the ASME Code.

FSAR Table 6.2.2-2 specified the following design parameters for
the CS heat exchangers:
, Heat Transfer/Unit: 64X10° BTU/Hour
Flow Stell Side: 5,000 gpm
Flow Tube Side: 4,750 gpm
Tube Side Inlet Temperature: 135.8°F
Shell Side Inlet Temperature: 83°F
Tube Side Outlet Temperature: 108.5°F
. Shell Side Outlet Temperature: 109°F
1 Design Pressure Shell/Tube: 150/300 psig
Desfgn Temperature Shell/Tube: 200/300 psig

Table 3.7+3 of Design Criteria No. SQN-DC-V=27.5, Containment
Spray System, Rev. 2, dated July 22, 1987, reiteratus these
design criteria.

A detailed review of the system functional capability of the CS
i heat eachangers is presented elsewhere in this report.

TVA procured the (S heat exchangers in accordance with the
design criteria contained fn TVA purchase specification

| No, 71C33-92645, Containment Spray Heat Exchangers, which TVA
| prepared on November 19, 1970,

TVA Specification 1152 for Containment Spray Heat Exchangers for
Sequoyah Nuclear Plant Units | and 2 forms a part of the
referenced purchase specification for the heat exchangers.
Spocification 1152 refterates the requirements that the tube
side of the nheat exchangers be designed in accordance with
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Section IIl of the ASME Boiler and Pressure Vessel Code for
Class C Nuclear Vessels, and that the shell side be designed in
accordance with Section VIII of the ASME Boiler and Pressure
Vessel Ccde.

As noted in Section 19 of Specification 1152, Conditions of
Service, TVA procured the (S heat exchangers to the following
design criteria:

Design pressure, shell, psig 150
Design temperature, shell, F 200
Design pressure, tubes and bonnets, psig 300
Design temperature, tubes and bonnets, F 300

Section 19 specified two 1imiting conditions (Condition A
and Condition B) related to heat transfer and heat sink
flow parameters as fullows:

Condition A Condition B

Quantity of containment spray 4750 4750
water. gpm
Quantity of cooling water, gpm 6028 6028
Temperature of contatnment spray 156 14€
water in, F
Temperature of rontainment spray 115 106
water out, F
Temperature of cooling water in, F 91 83
Temperature of cooling water out, F 123 118
Maximum allowable pressure drop 15 (max) 15 (max)
shell side, psi
Maximum allowable pressure drop 10 (max) 10 (max)
tube side, psf
Fouling factor for tube inside, 0.0003 0.0003
He, F, ft2BTU
Fouling factor for tube outside, 0.001 0.001
Hr, F, ft?Btu
Duty, Btu/hr 97,385,000 95,000,000

These design conditions meet or exceed the design conditions
specified for the (S heat exchangers in the FSAR and Design
Criteria.

Section 13 of Specification 1182, Seismic Regquirements, detafls
the sefsmic criteria which the heat exchanger vendor is required
to address in order to seismically qualify the heat exchangers.

The (S heat exchanger s shown on Industrial Process Engineers
Orawing No. F=06663-2, Rev. B, dated January 6, 1972

TVA provided the following Industrial Process Engineers
calculations:
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¢ TVA =~ Sequoyah Nuclear Plant Units 1 and 2,Contrinme~.
Spray Heat Exchangers/Code Calculations, dated ar.h 5,
1971 (RIMS No. A26 870728 602).

. TVA = Sequoyah Nuclear Plant Units 1 and 2/Containuent
Spray Heat Exchangers/Sefsmic Analysis, dated October 4,
1971 (RIMS No. A26 871020 705).

. TVA = Sequoyah Nuclear Plant Units 1 and 2/Containment
Spray Heat Exchangers/Weights = C.G. = Lifuing Lugs, dated
October 19, 1971 (RIMS No. 1llegible).

’ TVA = Sequoyah Nuclear Plant Unfts 1 and 2/Containnent
Spray Heat Exchangers, dated August 24, 1971 (RIMS No.
illegible).

These vendor calculations provide some evidence that the CS heat
exchangers were qualified to the govarning mechanical and
seismic criterfa, but are not suffic‘ently legible to permit
detailed review.

However, based on three generic deficiencies which the NRC
identified durirg inspectlior 327,328/87-28, Deficiency D3.4-3,
CCW Heat Exc:hanger Calculation, Deficiency D3.4-4, CCW and (S
Heat Exchanger Norzle Loadings, and Deficiency 04.6-1,
Discrepancies Between Design Calculations and Construction
Orawings, TVA has prepared CAQR No. SQP870199, Rev. 0, dated
October 8, 1987. The CAQR indicated that component analysis and
"as~built" anchorages were not consistent and in agreement with
component qualification, The CAQR addressed equipment installed
in Units 1 and 2.

To address the CAQR, TVA, in part, prepared the following
calculations:

" Caleulation Ne. CEB-CQS-312, Iaclusieon of Nozzle Shear
Loads in the Qualification of the Containment Spray Heat
Exchangers on contract 71C33-32645, Rev. 0, dated
Augus*® 27, 1987 (RIMS No. B4l 270827 002).

¢ Calculation No, MCL C12 et a), Structural Evaluation of
As-Modified Containment Spray Meat Exchangers 2A and 2B,
Rev. 3, dated February 22, 1988 (RIMS No. 88 0223 310).

TVA clesed out CAQR No. SQP270199 on January 12, 1988,

On May 27, 1988, TVA prepared CAQR No. SQP 880363, Rev. 0, to
indicate that CAQR No. SQP 870199 had been closed for Unit |
without completely documenting the qualification of the (S heat
exchangers and the associated supports ard anchorages, as well
&8s additional Unit 1 heat exchangars.

B N e i
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TVA asked Impel) to compare the applicability of the Unit 2 heat
exchanger calculations to the Unit 1 heat exchangers.

Impell's letter to TVA dated June 16, 1988, indicates, in part,
that CS Heat Exchanger 1A requires separate qualification due to
significant differences in the supporting structures and nozzle
loads, and that CS Heat Exchanger 1B requires additional
evaluation due to differences in the nozzle loads and as-built
conditions.

TVA 1s currently considering Impell's proposal to implement the
scope of work outlined in the letter.

The team therefore notes that TVA's actions to re-qualify the
components finstalled in Unit 1 with respect to the generic
deficiencies which the NRC identified during the IDI inspection
conducted on Unit 2 during the latter part of 1987 are
incomplete at this time. This issue is designated URI
327,328/88-29-06 Example h., and requires resolution prior to
the startup of Sequoyah Unit 1. Adequate resolution for the
above URI shall include an Engineering Assurance review of the
design basis information related to this issue.

The maximum cperating pressure of the (S system heat exchangers
fs calculated in Reference 31 (section 1.1) as 155 psig. This
ifs below the 220 psi rating of the system.

A study of required ERCW flow rate (shell side) to remove the
neat from the CS system under various ERCW inlet temperatures
and varicuys heat exchanger tube plugging is given in Reference
32. The results from the reference are used to adjust the ERCW
flow rates when Surveillance Instruction SI-566 1s implemented
(Rofarence 33). A maximum of 10% tube plugging is used in
$1-566.

CAQR SQP 870105, Rev. 1 (reference 34), revises FSAR Table
6.2.1-1 sheets 9 through 12. According to TVA, the revised data
agree with MX calculations and the Westinghouse/MX vendor data.
Some inconsistencies between the HX parameters in the current
FSAR and the WX parameters in the Design Criteria of the (S
axist,

The pressure drop across the HX tubes is measured via 51-3/.1
and $1-37.2, Containment Spray Pump Tests. During these tests,
conducted as part of the Unit 2 restart test program, a pressure
differential of about 5 psid was developed for the required flow
rate of 4750 gpm.

A recent TVA calculation on the ERCW system performance
following the Loss of Down Stream Dam, Reference 35 concludes
that an ERCW supply temperature as high as 83.2°F will

T —— P—— P SN,
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adequately remove the required heat load. The team performed a
limited review of this calculation as it relates to CS5S5. An
unverified assumption is used which relates to data received
from wWestinghouse. Some discrepancies were identified between
the unverified assumption and heat removal rates used in
previous calculaticns. Inspectors did not perform a review of
%he justification of the clarification on the differences by
VA.

Due to the importance of the CS System HXs, TVA should review in
more detail the HX calculations and their conformance to
component specification 1152, the FSAR, and the CSS design
criterfa. This issue {s desfgnated URI 327,328/88-29-06
Example 1., and reguires resolution prior to the startup of
Sequoyah Unit 1. Adequate resolution for the above URI shall
include an Engineering Assurance review of the design basis
information related to this issue.

An evaluation was conducted to determine if a hazard analysis
had been performed for the CS system,

Four issues were addr:ssed by the inspectors.

° Effect of a High Energy Line Break on C§ System
Operability.

The inspector evaluated the effect of high eneroy line
breaks (HELB) inside and outside containment on the CS
system. Two concerns were addressed: Pipe whip and
flooding from such HELB which could potentially
incapacitate the C5 system,

Regarding pipe whip for a MELB inside containment, drawings
47w200-12, RS, and 47W200-13, R5, "Equipment, Reactor
Building" and drawing 47w2500-]1 through 12, R3, "Composite
Piping" show that the top of the steam generator cavity,
the rafueling floor and the control rod drive missile
shield provide a shysical separation between any piping in
the lower containment and the CS system piping and
components. Therefore, suck ar interaction {s not
credible.

A HELB outside containment wil) not require the cctuation
of the CS8S. Moreover, a simultanecus HELE 1instde
containment is beyond the DBA and need not be analyzed.

Regarding flooding, there s no CSS equipanent inside
containment that could be affected by a HELB inside
containment. Additionally, for & HELB outside containmant,
the CSS 12 not requiredc to operate.
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Verification of the Secondary Design Basis of the (S
System,

The FSAR on page €,2-87, states, "The secondary design
basis for the Containment Heat Removal Spray Systems is the
suppression of steam partial pressure in the upper volume
due to operating deck leakage from a small break before a
full loss=of=coolant accident. The requirement is that the
Containment Spray Systems be able to absorb the steam
leakage through the operating deck at the maximum possible
long=term deck differential pressure of one pcund per
square foot equivalent to the ice zondenser door opening
v, The team requested the analysis which verifies that
the containment spray will guench the leaking steam, TVA's
response was provided in writing to the inspector on
June 30, 1988. According tu this response, the secondary
desfgn basis has been deleted from the (S design criteria
SON=DC=27.5, with Westinghouse's concurrence.

The secondary design basis addresses the protection of the
containment from a double accident that is a small break,
which inftiates the CS system, followed by a large break.
In the TVA response, the argument is made that this
scenaric goes bayond current NRC requirements. Moreover,
the Tachnical Specifications' action statements would be
entered and safety injection would he actuated before the
containment sprays woiild be activated. The fnspector found
this logic acceptahle.

According to TVA, the secondary design basis will be
omitted from the FSAR in the next yearly update, scheduled
for April 15, 1989, to make it consistent with the design
criteria,

Effect of CS System Pump Startup Delay, Oue to Diesel
Loading Sequence, on the Accident Analysis.

The delay time in the FSAR analysis assumed for loading the
spray pumps on the diesels is 3D seconds. This time has
been changed to 180 seconds t> account for randem loads
that might occur during the safeguards loadings seauence.
To assess the 1mpact of this change, the containment
pressure (due to LOCA) and temperature (due to mainsteam
1ine break) analyses currently prasented in the FSAR have
been reviewed by TVA. As a result of this review, TVA
concluded through a qualitative evaluation that the delay
has no fmpact on either analyses.

wWestinghouse has corsurred with TVA's conclusion. The teanm
has reviewed Doth TVA's evaluation and the conlurrenty
letter form Westinghouse and found them Doth acceptad ¢
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Test W-6.1A1 - Integrated Flow Testing of the Safety Injection
(S1) System

This test demonstrated aceguate net positive suction head
(NPSH) during integrated operation of the CS and SI systems
during the recirculation mode.

The inspector reviewed Preoperational Test TVA-218, Containment Spray
System, and verified that the preoperational test operated the pumps
at reduced flow through the minimum flow recirculation line and at
essentfally rated flow through the test line to the Refueling Water
Storage Tank, and that pumy performance values were generated. The
inspector verified that the precperational test tested the
Containment Spray valve interlock: on the pump suction lines and the
RHR Containment Spray injection valves. The inspector also verified
that the preoperational test verified that the motor operated valves
could be operated from the local, remote and auxiliary control
stations., The inspeztor also reviewed Preoperational Test W-6, 1Al -
Integrated Flow Testing of the Safety Injection System, as it
pertained to the Containment Spray System. The inspector noted the
following:

» TVA=21B did not adequately verify the valve interlocks on [he
RHR containment spray discharge valves 1<FCV=72-40 anz
1=FCV=72<41. The inspector determined that this condition had
teen identified by the licensee as part of the restart test
program. The inspector, however, determined that the valve
interlock had been tested and verified as part of the ASME
Section X1 Program,

’ Step 5.6.14 of TVA-21B required that inboard and outboard
bearing temperatures and the motor temperature be recorded at 10
minute intervals unti) the bearing temperature stabilizes. The
step contains a note that a stable temperature axists when three
successive readings do not vary more than 3%, Review of the
bearing temperature data rccorded in the pre-operational test
detarmined that the bearin) temperctures d!d not meet the 3%
criteria as required. Section X] testing requires thit pump
bearing temperature be monitored anu that three successive
readings be within 3%, The inspector determined that tha pump
bearing temperatyres recorded in the ore-operational test were
not excessive and that TVA has recelved exemption from the
requirement for monitoring pump Dearing temparatures on the
containment spray opumps Dbased on  inalcurate temperaltyre
measurements of the bearings and the fact that the other test
parameters provide sufficieat Information about pump condition.
The inspector Delieves thiy deficiency does not present a pump
operability fssue and that the licemsee's Section X testing
provides sufficient informatineg about pump corgition.
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k. The following are additional references that were used during the
mechanical portion of this 1nspection:

(1) Fiow Diagram, Contaimment Spra; S ..em Orawing &/wéll-l,
Rev. 1A, Februs~y 16, 1988,

(2) Design Pre: 2 and Temperature Calculatfon for RWST Suction
Headorlanc S R Return Line EMP-SMJ-022886, Rev. 2, May 27, 1988,
Units 1 ana 2,

(3) Contaiumsrt Spray FPressure and Temperature Reguirements,
EPM=ST1-062088, Rev. 0, June 24, 1988, Units | and 2.

(8) RMR Spray Hkeacer “ressure Reguirements at Containment
;onatratians, EPM-STM-061388, Rev. 0, June 20, 1988, Units 1 and
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(5) RHR Spray Header Pressure Requirements at Containment
Penetrations, [°M-LFG-061088, Rev. 0, June 16, 1388, Units 1 and
2.

| (6) Containment Spray Pump Test Requirements EPM-DAB-040488, Rev. 0,
! Aoril 13, 1988, Unit 1.

(7) Containment Spray Pump Test Requirements EPM=DLB-050487, Rev. 3,
November 6, 1887, Unit 2.

(8) NPSH Calculations for the CCP, SIP, CSP, and RKR Pumps Operating
in the RWST Injection Mode following a LOCA, Rev. O, April 29,
1988, Units 1 ang 2.

(9) NPSH Calculations for the RMR and C5S Pumps Operating in the
Recirculation Mode for a Large LOCA, Rev. 3, May 6, 1388,
Units 1 and 2.

(10) Contatnment Spray Pump Maximum Flow EPM=§TM-060388, Rev. 0,
June 15, 1988, Unty 1.

(11) Containment Spray Pump Maximum Flow EPM=QLB-060587, ° . O,
July 7, 1987, Unait 2.

(12) Surveillance Irstructions 37 3 and 37.4 "Containment Spray Pump
2A=A Test" and "Containment Spray Pump 28-B Test", Unit 2,
Rev. 1, February 25, 1988

(13) Surveillance Instructions 37.1 and 37.2 “Containment Spray Pump
A=A Test" ard “Contatnmant Spray Pump 1B-B Test", Unit 1,
Rev. 1, Jure 7, 1988,

=t
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Tubular Exchanger Manufacturers Assocfation, Class R Meat
Exch. ser, Tube Side, ASME Boiler and Pressure Vessel (Coce
Scetion VIIL.

ANSI 16.5, Stee! Pipe Flanges and Flanged Fitting.

ANS] B 31.1, Code for Pressure Piping with inspection and test
requirements to aNSI 8 31.7 Code for Nuclear Piping in lieu of
applicable Nuclear Code Cases.

SSOC 1.3, "System Stancard Design Criteria (SSDC).™ Revision 2,
Westinghouse Electric Corporation, cated April 15, 1974.

E-Specification 678765 = Motor Operated Valves for TVA Seguoyah
Nuclear Plants Units | and 2, and G-676258 Motor Operated
Volves, Westinghouse Electric Corporation,

E-Specifications 67863 - Control Valves for TVA Sequoyah Nuclear
Plant Units 1| and 2, and E-Specifications 676270 - Control
Valves, Westinghouse Electric Corporation.

E~Specifications 67869 = 2 Inches and Below Manual "T" and "Y"
Globe and Self-Actuated Check Valves for TVA Sequoyah Nuclear
Plant Units 1 and 2, and 678724 = 2 [nches and Below Manual "T"
and "Y' Globe and Self-Actuated Check Valves, Westinghouse
Electric Cornoration.

E-Specifications 678760 = Manual "T" and "Y" Glooe, Manua! Gate,
and Self-Actuatey Check Valves for TVA Sequoyah Nuclear Plant
Units 1 and 2, and G-67624] =~ Manual "T" and "Y" Globe, Manual
Gate, and Selfe-Actuated Check Valves, Westinghouse Electric
Corporation.

E-Specifications 67868 - Auxiliary Relfef Valves for TVA
Sequoyah Nuclear Plant Units | and 2, and G-676257 - Auxiliary
Relief Valves, Westinghouse Electric Corporacion.

SQNP-47w812-1, Flow Diagram, Containment Spray System
Powerhouse, Units 1 and 2.

SQNP=<7W610-72-1, Mechanical Control Diagram, Containment Soray
System,

SONP=47WE11-72-1, WMechanical Logic Diagram, Contairment Scray
System,

SONP=47A3EE~72+Sertes, Tadulation of Valve Marier Tags.

SONP=47Wd37-Series, Containment Spray System Piping.

v a ks e e N Y
SON-DC+V=27.1, Desig reria for lce Congenser Systen
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(29) SON-DC-V-2.1, Classification of Piping, Pumpe, Valves and
Vessels

(30) Regulatory Guide 1.., NP3h for ECCS and Containment Heat Removal
Pymps.

(31) "Operating Pressure of CS3 Heat Exchangers (Tube side)", Rev. P,
SQN=72-0053, EPM-DLB-121987, February 10, 1988,

(32) “Containment Spray System Heat Exchanger = Tube Plugging",
Rev. O, SQN=72-D0S3, cMP-KBO-017087, February 29, 1987,

(33) Surveillance Instruction, SI-566, ERCW Flow Verification Te:t,
R18, June 15, 1388

(34) CAQR SQF 870105, Rl, 5-13-88, "Revise FSAR Table 6.2.1-]1 sheets
9 through 12, Heat Exchanger Data".

(35) PIR SQNMESB6.32, RO, 4-4-87.

(36) ERCW System Loss of Downstream Dam Flow and Temperature
Calculations, SON-67-D053, HWCG-GEB-051088 RO, 6-7-88,

Electrical Inspection

Design document and in=plant field observation were integrated in order to
evaluate the (S5 system and components for proper design and design
implementation. As discussed in each of the following sections, the
inspectors evaluated the system and components agafnst the applicable
standards listed at the end of this report and the SYSTERI/design basic
reports for the Unit 1 (S system,

The fnspection of electrical components of the CS system includec pumps,
motors, breakers, motor operated valves, and associated cabling and
contro) devices. The inspection was conducted on a sampling basis by &
comparison of physical installations to Sequoyah Unit 1 ase-constructed
drawings. TVA staff personnel accompan.ec inspecters for most of the
electrical walkdowns and all findings and comments were afscussed with
appropriate personnel. Components selected for sampling were necessary in
supporting the analyzed design, function, and operation of the (S system
440 therefore provided an adeguate basis for determination of gesign,
compliance, and performance.

a. Electrica) Design
(1) Genera)

The ¢¢ . of the station auniliary electrical systems was
evalud + .0 ascertain whather they would provide reliable power
L0 2omy .| angd operate the Lnmit ! containment spray system and
the associated support systems m  azcorcance with tne
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requirements of Genera! Design Criteria (GOC) 17 of 10 CFR 50
Appendix A. Additionally, the cesign was reviewed for con-
formance to the commitments of the Final Safety Amalysis Report
(FSAR), the requirements of Lhe TS and license conditions.

This design review was made for normal station operating modes
fncluding the following postulited conaitions:

Loss of Coolant Accident (LOCA) ~ Normal offsite power,
Loss of Coolant Accicent = degraced offsite grid.

Loss of Coolant Agcicent = 1oss of offsite power (LOOP)
Loss of Coolant Accident = electrical fault

The review was made to determine if the steady state and
transient current and voltage were within the systems component
gdesign ratings.

Correlation Dbetween the elect-ical parameters of selective
electric components was reviewed., These electrical parameters
were specified ir the purchase specifications of electrical
equipment, vendors test results, field verified equipment name
plate data, and input data to electrical calculations.

The protection coordination of the electrical systems, during
postulated fault conditions, was reviewed, relative o the
contzinment spray system, to assure fault removal with the
minimum disturbance to the unaffected portions of the electrical
systems, Field verification of selected protective relay types
anc settings was made. These data were compared to the relay
calibration test data and to the protection coordination study.

An operability evaluation of the e’ectrical systems was made
relative to and including the containment spray system. This
evaluation was made by reviewing selective surveillance test
records., These tests and records are required as sprcified in
the Technical Specifications. Also reviewed were the
operadility and cesign of the containment spray pump motor space
heaters. A followup review of the emergency generator
alternator space heater problems previously identified wa:
complesced. The effects of low voltage during a postulated grid
condition, relative to the containment spray system was
reviewed. This review included bDoth the electric motors and Lhe
motor operated valve motor control center contactor operability.

Scope

The desigr review included portions of the station auxiliary
electric power system as foliows:

. Power supplied to the unit transformer lA from both the
main generator and main transformer, W the 6.9KV unit
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board 1B, to the 6.9KV shutdown board 1A=A, to the 480V
shutdown board JAl=A & 1AZ-A, to the 480V reactor motor
operated valve (MOV) board lAL-A § 1A2-A.

. Power supplied to the 6.9KV shutdown board lA-A from the
6.9KV emergency diese! generator lA-A,

. Power supplied frem 125V0DC bDatteries 1 and 2 to their asso~
ciated distribution systems.

Power supplied from 120VAC vital inverters 1 and 2 to their
cespective distribution sytems.

Power is supplied to the common station service transformer A
from the 161KV switchyard to the 6.9KV unit board 1C, to the
€.9KV shutdown board 1B-B, to the 480V shutdown board 1B1-8 &
182-B, to the 480V reactor MOV board 181-B and 182-B. Power
supplied to the 6€.9KV shutdown board 1B-B from the €.9KV
emergency generator 18-B. Power supplied from 125VDC batteries
3 and 4 to their respective distribution systems. Power
supplied from 120VAC inverters 3 and 4 to their respective
distribution systems.

The design review included the containment spray system and
spesific components as follows:

o containment spray pumps (CSP) 1A-A & 1B-B
. motor operated valves:

1=FCV=72-22 RWST to  CSP 1A-A

1=FCV=72-23 SUMP to  (CSP 1A-A

1=FCV=72-34 CSP 1A-A Recir

1=FCV=-72-39 CSP 1A-A Disch. Header Isclation
1=FCy=72-21 RWST to CSP 18-B

1=FCy=72-20 SUMP to  CSP 18-B

1=FCy=72-13 CSP 18- Reczir

1=FCV=72-02 (SP 1R-B Disch. Heager lsolation

Auxiliary Electrica’ System Analysis

The TVA Electrical Loacding Matrix (ELMs) stugy of the e'ectrical
system locad flow, fault current and voltage considered the
foliowing plant conditions:

. Unit 1 normal - Unit 2 normal (condition 1)

. Unit 1 full load rejection (FLR) = Unit 2 FLR (congition 2)

o Unit 1 FLR = Unit 2 Safety Injectior (SI) phase A
(condition 3)

" Unit 1 FLR = Unit 2 S1 phase B (congition &)
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The atove conditions were analyzed at time zero and five seconds
including electric power supplied from the main generator
(source=l) and from the 161KV system (source-2). During tre
thirty seconds after a FLR electric power will be suppliec to
the station service auxiliary power system from the main
generator then transferred to the 161KV source.

The ELM study with the reverse of the above conditions for

conditions 3 and 4 and with Unit 1 full lcad rejection was rot
available for review. The summary and conclusions of the

completed ELM study is presently scheduled to be submitted by
TVA to the NRC bty Ju'y 15, 1988.

The emergency diese) generator loading study was not a jiflable
for review. This study for twec unit operation will be submitted
by TVA to the NRC prier to Unit 1 restart.

The review of these stucies are necessary for the completion of
a site electrical systems Safety Evaluation Report.

Fault Currents

A review of the ELM electrical system study revealed the
following:

The 6.9 KV unit board load breakers interrupt design rating
are exceeded for a postulated fault condition un a load
cable next to the breaker,

This conditfon is valid during normal plant operation when
the unit boards are supplied power from the main generator.
The interrupt values that the load breakers would be
required to interrupt are 584 MVA for the smallest motor
and 550 MVA for the largest motor on the unit boards. The
installed breakers are 1TE 7.5MK500 which have a gesign
interrupt rating of 500 MVA and a performance guarantee
rating of 525 MVA., ITE has tested this breaker type for
550 MVA interruption.

The unit Soard load Dreaker interrupt requirements are
higher should & fault occur when the emergency diese!
generators (EDG) are bDeing tested. Only one EDG (5 tested
at 2 time. The test frequency is once per month for a one
hour duration per EDG.

The postulated fault currents in the ELM study are Dased
upor & three phase bolred fault with no fault impedance
This type of fault Pas a low probadility of occurrence
The value of the fault cyrrents would decrease Cue %0 Roth
fault impedance and gistance of the fault from the Dus
towdrd the lcad Cdue t0 the ncreased cable impecance
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The 6.9KV shutdown Dboard load breaker finterrupt
regquirements are 525 MVA whicn is equal to the Dreaker
performance guarantee rating.

The ELM study did not 1ist the momentary current for the
fault condition. Both the interrupt and momentary fault
conditions were analyzed for Unit 2 restart and are
discussed in the Safety Evaluation Report (3ER) for
Sequoyah, NUREG=1232, Volume 2. The interrupt value stated
in the SER for Unit 2 unit bDoard load breakers was more
than 560 MVA. TVA has committed te resolve this problem of
the 6.9KV ynit board load breaker faylt interruption. This
commitment was given to the NRC in a letter of August 10,
1987. The NRC staff has reguested that TVA provida a
detatled description, analysis, and installation schedule
for implementation of the corrective actions. TVA has
committed to provide this information bDefore June 30, 1989.

The review of this study is necessary for the completion of
a site electrical systems Safety Evaluation Report and TVA
should make this information available to the NRC reviewer.

The postulated fault current values in the ELM study, at
the 480 volt portion of tha auxiliary power system, Gid not
exceed the 480 volt breaker interrupt rating and are
acceptable.

Voltage

The voltage at the 6.9 KV shut ,wn boards, for time ero,
conditions 1 through 4, with » rce 1 and 2, was adequate to
maintain the 6.6 KV motors with | the motors' design rating,

During condition 4 when the shutdown boards are supplied power
from source 2, the voltage at time zero drops below the setpoint
of the degraded voltage relay, This set point fs 6560 volts,
plus or minys 33 volts. After five seconds the voltage on
shutdown board lA-A recovers to 6662 volts which is 68 volts
above 6560 volts plus 33 volts, Associated with the degraded
voltage relay s a ten (IC) second time delay before system
separation. Although a ten seconc ELMs stydy was made, it was
not available for review. The concern is the voltage relay cead
band. TVA was asked to provide this information, The value of
voltage that must be reached to stop the time delay relay must
be known to assure that thre voltage at the shytdown board has
recovered above the dead bang defore ten seconds to preclude
unnecessary system separasion for the offsite source. The
information provided by TVA from the PSO relay calibration sheet
indicates the ungervoltage reldy would reset and stop the timer
at 6600 volts and the shutoown Doarc voltage recovers to €662 in
$ secongs.
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The review of this study 1s necessarv for the completion of a
site electrical systems Safety Evaluation Report and TVA should
make this information availadble to the NRL reviewer.

The 480 volt motors did not fall below their 80% starting limits
with one exception. A motor operated valve (MOV) had 79%
voltage. The MOV had been specified to start at 75% voltage.
TVA will be asked to show that all 6.6 KV and 460 volt moter
voltages recover t0 the minimum of minus ten percent of motor
rated voltage after either a condition 3 or 4 when supplied
power from jource 2.

The review of this data is necessary for the completion of a
site electrical systems Safety Evaluation Report #ad TVA should
make this information available to the NRC reviewer.

A review was made for adequate voltage at the containment spray
system yotors and motor operated valve motor contactors during a
steady state degraded voltage condition,

The voltage value used was the setpoint of the degraded voltage
relay which 1s €560 volts plus or minys 33 volts. Using th2 low
side of 6560 volts minus 33 volts, 1 volt was added for a value
of 6528 volts., The containment spray pump motor terminal
voltage was within the motor rating. The motor operated valves,
associated with the containment spray system, also had terminal
voltage within (heir design. The voltage at the MOV metor
contactor cof! was above the TVA test value of B0 volts. During
the contactor minimum voltage test the pickup current was 987
millfamperes. The worst case control current was compared to
the type FRN-1 fuse which is a 1 ampere time delay fuse. The
worst case contactor current was 70% less than the fuse opening
current, at the 10 seconds setpoimt ot the degraded voltage
condition, where system separaticn oQccurs,

Protection Coordination

The protective relay coordination proviges selective !'1ba1n?
during & fault condition to minimize deenergizing electrica
equipment. The load breakers should cpen for a load fault
without opening a supply breaker unless there is a failure of
its protective relays or the loag breaker fails to cpen.

A review was made of protective relays assoc’ated with the unit
transformer and incoming supply Dreaker to the 6.9 KV ynit Doard
18. These relay setpoint cCurves were compared with the
protective relay setpoint curves of reactor coolant pump 2 for
proper coordination. Reactor coolant pump 2 is the largest
norsepower motor supplied power from the unit board 1B. This
coordination reéview ortained for the protective relays

- L ] %A

associated with ynit poard 18 tie Dreaxer te shutdown Doard 1A-A
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including trose relays associated with the incoming supply
orearer to shutdown Doard lA-A. The relay setpoint curves
associated with the incoming power supply to shutdown bDoard lA-A
were compared with the protective relay setpcint curves of the
largest horsepower motor on the bus, which {s containment soray
pump lA=A. The co ~diration review continued from shutdown
poard lA-A through lcad center transformer lAl-A to the 480 volt
shutdown board (1Al-A) thnen 0 the 480 volt reactor motor
operated valve (MOV) boara (1Al-A). Reactor MOV board lAl-A
supplies power to the containment spray MOVs assoctated with
containment spray pump lA-A.

Relay types, trip current setpoints, and time lever settings
were found to be the same Detween the coordination curves, relay
calibration sheets and field verified at the panels. The
coordination curves indicated that the electrical systems
protective relay setpoint was adequate.

Electrical Operability Surveillance

There were fifteen electrical surveillances considered for
review. These are tests required by the Technical
Specification. DQue to the extensive data and the review time
available during this fnspection a proper review coulc not be
made at this time. However, the tests that are fgentified in
the documents reviewed listing will be given an additioral
review Doth for adequacy of test methods and content.

1t was noted ir the review for S1-7, Diesel Generator, that
starting the diese! required pulling fuses, removal of relay
covers, and pushing a relay to make contact. Also, the
acceptable measurement in the seven day tank, related to the
§2,000 gallons required by the Technical Specification, was
given in feet in the Surveillance Instructions. TVA nas not
responded as to why the diesel generator batteries Surveillance
Test did not include both a service ang capacity test as dic the
vita) station batteries.

The review of this information is necessary for the completion
of a site electrical systems Safety Evaluation Report. TVA
should make this information available to the NRC reviawer.

Electrical Data

There were no differences Detween electrical parameters 'isted
itn the following documents reviewed:

. purchase specification requirements
. vendors fill im cdata of purchase specifications
. vengors test cata
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' electrica) drawing
o relay calibration sheets
. eiectrical studies
» field verifieo name plate cata:
- main generator
- main transformer
. ynit transformer 1A
- common transformer A
- emergency clese) generator lA-A § 1B-B
g ; containment spray pump lA-A

feld verified protective relay setpoints
tlectrical Componer *s

The time delay relays used for the emergency diese! loading and
degraded voltage time delay are of the electric pneumatic type.
These relays require that air bDleed off to complete the time
delay function. TVA was asked to provided cdata that these
relays would not be adversely affected during a tornado created
atmosphere depression. TVA provided a study, SQN-CSS-019, that
indicated that these time delay relays were not adversely
affected during a torrado.

b. Electrical Components Inspection

(1)

Motor Qperated Valves

A wiring verifization and inspection was performed on five
Containment Spray motor operated valves. Work was observed on
two acditional motor operated valves that had their valve
operators remcved and in the mechanrical maintenance shop for
repair Selected valves in the (Containment Spray system were
inspected for preper wiring configuration, qualified wire,
correct termination and crimping, limit switch condition, cable
and conductor camage, valve cleanliness Jnd condition, and
environmental qualification. The wiring was vsrified tc de in
accordance with the “As Configured" wiring diagrams. The
inspection incluced an e'ectrica’ verification of valve congi-
tion in the limit switch compartment, Prior to the NRC field
inspection of the motor operated valves, the licensee had
performed a pre=inspection of all C§ valves predicated % the
impending NRC inspection. NRC inspectors noted many of tie same
findings that were discovered durirg the pre-inspection. NRC
inspectors found the acgitionmal Ciscrepancies that were Ot
discovered by the licensee during the pre-inspection:

© = NRC additiona) discreparcies
* = pre~inspection giscrepancies

1+FCV=72-13
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¢ Motor lead T1 bend radius was not in accordance with
requirements.

The limit switch cover gasket seating surface was coatec
with surface rust.

e Wire 53 and 55 terxinal lugs on rotor terminal 2 were pent
in excess of 90 cegrees between the rirg and the lug.

¢ Crimps on CL]1 (red) ancd 60 (black) conductor, »f 1VIISGEE,
insulation not uncer insulation on barrel.

. Motor leads Tl and T2 and wire 25 (white) conductor of
cable 1A5335 have cable repairs uysing electrical tape
rather than Raychem.

: Cable fcentification tag was missing from cable 1A5333.

" 2 Terminals on rotor 1, contact position 1| were incorrectly
labe'ed as #53 and #55.

. No additional findings.
1=-FCy=72-20

" Crimps on all conducterrs of cable 1V18428 (except blue),
insulation not under ‘nsulation on barrel.

- Hairline crack on unused rotor finger Dlock.
. Conduit identification tag broken on cable 1V1B408.
. Cable 1AS388 was not tagged correctly,

" Cable 1A18428 was not tagged.

- Spare conductors were spared using electrical rather than
Raychem.

1=FCy=72-22

i Cutoff terminal 1lug laying Jloose in limit switck
compartment.

’ Loose tiewrap laying in limit switch compartment.

. Crimp on white-Black conductor on cable 1VIB72A, insylation

not unger insulation on barre!l.

* Tl and T2 motor ledads were charred.
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Maotor lead T]1 bend radius was not in accordance with
requirements.

The limit switch cover gasket seating surface was coated
with surface ryst.

Wire 53 and 55 terminal lugs on rotor *z.un'nal O vere bent
in excess of 90 degrees between the ring and the luy

Crimps on CL1 (red) and 60 (black) (onductors of 1V 1558,
insulation not under insulation on barre).

Motor leads Tl and T2 and wire 25 (vhite) conductor of
cable 1A3335 nave cable repairs us'ng electrical tape
rather than Raychem.

Cable identification tag was missing from cable 1A5335.

2 Terminals on rotor 1, contact position ! were incorrectly
labeled as #53 and #55.

No additional findings.

1-FCy-72-20

Crimps on all conductors of cable 1V18428 (except blue),
insulation not under insulation on barrel.

Hairline crack on unused rotor finger block,
Conduft identification tag broken on cable 1V18408,
Cable 1AS5388 was not tagged correctly.

Cable 1A1B428 was not tagged.

Spare conductors were spared using electrical rather than
Raychem.

1-FCy=-72-22

Cutoff terminal Tug laying lcose in limit switch
compartment.

Loose tiewrap laying in limit switch compartment.

Crimp on white-Black conductor on cadle IVIB7ZA, insylation
rot under insulaticn on Darrel,

Tl and 72 motor leugs were charred,
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Cable 1A5394 missing fdentification tag.

Spare conductors were spared using electrical tape rather
than Raychem.

1-FCv=72-40

Flextite conduit for cable 1A671 pulled out of fitting with
sharp edge resting on conductors.

Conduit fisting loose on flextite for 1V21S0A.

Crimp on T3 motor lug, irsulation pulled out from under
insulation on lug barrel.

White wire (89) of cable 1A3224 has the same problem as
above.

Conduits 1A3224 and 1A67] missing identification tags.
Cable 1V2743A miusing cable identification,

Wire 53 (green) and wire 55 (red) were terminated
incorrectly on terminal 16 of rotor #4 rather than 15 as
required by configuration drawings.

Spare conductor spared with electrical tape rather than
Raychem,

1-FCV-72-41

Terminal nut laying inside limit switch compartment.
washer laying loose “nside limit switch compartment,

A spare rotor block jumper wire 3 inches long with bare
terminal at bDoth ends was left lcose inside limit switch
compartment .

Crimp on white contyctor (#89) of cable 1A3236 wire
insulation not crimnet under lug Barre)l insyulation,

Conduit 1A3236 missing dentifiration tag.
Cable 1V19108 ana 1M237 missing fdentification tags.

Spare conductor spared with electrical tape rather than
Raychem,
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1FCV=72-2 and 1-FCY-72-39

Valve operators for trese 2 valves were removed and were being
overhauled. [Inspectors surveyed the valve Jocation in the
Unit 1, 714 ft leve)l penetration room. The valve operators had
been disassembled in place and the operators were in the
mechanical shop. The limit switch covers, limit switches,
torque switches, terminal boards, motors, nuts, bolts and
washers were located in the general work area on top of hanger
1CSH=5 near the valves about 8 feet above floor level. Severa)
deficiencies were noted with regard tc proper ir-process
handling, storage, and protection of safety related materfal and
equipment. This was discussed with electrical supervisory
personne); however, *he condition remaingd unchanged during the
2 week inspection .eriod. The following was noted.

. The limit switches, torque switches, terminal boards, and
wiring remained exposed and unprotected in an upside down
1imit switch compartment cover for both valves.

. Nuts, bolts, washers, and other parts of the operator which
were not tagged or fdentified were stored loose under the
torque switch, limit switch and terminal blocks in the
limit switch compartment cover.

¢ Lubricated gears on the torgue switches were not protected
from damage.

. Exposed lubricated stems on the valves were not protected.

. Both cperator motors were sitting on the hanger cross beams
untagged with exposed unprotected lubricated gears turned
upward. One motor was tied off. The other motor was
cradled between hanger beams.

. The hold tag for 1-FCV=72-39 was attached to the
disconnected cable over the valve rather than to the valve
as required.

» A1l disconnected cables were hanging loose with no
protection for the saety related terminations.

. Insulation damage was noted on the control power cable

conductors for 1-FlV=72-2.

During the period of the inspection, groups of 2 to 4
maintenance personne) conducted replacement of mechanical
penetration seals directly adbove the valves and exdosed parts.
The work platform for part of the maintenance wire the hanger
peams that all of the parts were sitting on,

.
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Electrical) Conten) Boards

Containment Spray portions of the 6.9 KV shutdown Doards and
reactor DOArds ware inspelted to determing that system Sircuits,
relays, breakers, fuses, and switches were properly installed
and that corrective and preventative maintenance had maintained
the electrical boards in accordance with procedures and
drawings. Prior to the NRC inspection of the electrical boards
TVA had performed a pre-inspection of the same boards using
teams composed of DONE, maintenance, QC, modification, and system
enginearing personnel. NRC inspectors operformec 2 fie'¢
inspection verifying the TVA findings and in addition, found
several additional discrepancies that were not fidentified by
TVA. NRC field ‘nspections were conducted with electrizal
maintenance superviscry and craft personnel. The following
ftems were noted:

® = NRC identified
* = Jdentified during TVA pre-inspection,

6.9 KV Shutdown Board lA-A, compartment 13.

. Front compartment extremsly dirty (up to 1/4 inch dust and
dirt in compartment bottom).

. Rear compartment had been cleaned after the pre=inspection
but cleaning was finconsistent. The front of cuyrrent
transformer insulators was clean and wiped down, rear of
current transformer insulators was dirty, front of bus par
insulators was clean, rear sti)l had dust, etc.

o There was 1mproper bolting in fromt pare)! between motor
starter relays. The lock washer and flat washer were
cocked preventing full comtact with the panel.

. One of two hinge pins on the front pane! was not fully
engaged (seismic congern).

. Some “A" phase current transformer insulator screws were
missing.

’ Redr panel tompariment reeded Cleaning

" One rear pane! sovew was missing

€.9 KV Shytdown Board 18-, compartment 13.

gf two hinge pins On front panel do2r was MOt fyully
-

; Detween rator starter relays
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480y

Front and rear compartment needed cleaning.
One wire was gisconnected with no tag.
Reactor MOV Board 1Bl1-B, compartment 13A
Green vertigree on breaker staves.

Cutofr terminal lug layin? in rear of compartment 12 (seen
from rear of compartment 13)

One of two hinge pins on front panel door was not fully
engaged.

Bend radfus violation on jumper wire for 1FU4-72-28.

Front and rear compartments needed cleaning,

Reactor MOV Board 181-B, compartment 138.

One of two hinge pins was not fully engaged.

Cutoff tiewrap was laying on top of a motor starter relay.
Loose screw was found on compartment floor,

Rear compartment needed cleaning.

Time delay relay (Agastat) was labeled as setting 8.0 to
8.5 seconds, drawing stated 10 seconds.

Reactor MOV Board 1B1-B, compartment 13C.
Bend radius violations on fuse block jumper wiring.

Front pane) wiring loop had a broken wire support, tiewraps
were substituted,

One of two hinge pins on front panel door was not fully
angaged.

Rear compartment required sleaning.

| Reagtor MOV Board 1BI-2, compartment 13E.

One of two hinge pins on front pane! cover was not fully
engaged

Rear of compariment needed ¢leaning.

Reactor MOy Boarg lAl-A, (ompariment 4L,
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. The T3 motor lead had a bend radius violation.

¢ The breaker indicating light mounting bracket nad one loose
SCréw.

One terminal screw was laying in the bottom of the rear
compartment.

. Pre~inspection noted no discrepancies.
430V Reactor MOV Board 1B1~EB, compartment 14A.

. Inner frame member support in rear compartment not enrgaged
with {nner frame,

. Bend radius violations on fuse block jumper wires.

¢ Several terminal lug connections on the board side of the
MOV contro) power terminal block do not meet acceptance
criteria for lug insulation crimped over wire insulation.

. The 7 conductor contro! power cable for the MOV had a bend
radius adiacent to the terminal board.

. There was green vertigree on the breaker staves.
of Rear compartment required cleaning.

M and Al = 7, Cable Terminations, Splicing, and Repairing of
Damagad Cables implements TS 6.8.1 for estadlishment, implemen=
tatfon, and maintenance of procedures for the terminmation ang
repair of safety related electrical components was reviewed.
Contrary to sections 3.4 and 5.2 of MBALI-7, motor lead Tl on
flow contro) valve 1-FCV=72-13 was not trained in accordance
with the required bend radius. In addition, motor leads Tl and
T2, and white conductor wire 25 of cable 1A5335 have cable
repairs using electrica) tapez. This is & violation 327,328,
88-29-02, example 1, fatlure to maintain safe.y related
2lectrical equipment,

Green wire 53 and red wire 55 on -FCV=72+40 were not royted in
accorgance with Drawing 45N1745-]18. This fs @ violatien,
327,328/88-29-02, example 2.

Standard Practice SQA 66, Plant Housekeeping, implements TS
requirements and Nuclear Quality Assurance Mamua)l part 11,
Sectien 1.2 Reguirements for Procedural Contro) of Work
Activities., Section §.3.2 of SCA 62 states that 1f work extencs
deyond one shift, and is mot comtinuously worked the . rafisman
srall enrsyre the work area 15 left clean. Tools, parts, and
ecuipment must De properly i1gertified with area Darrier tagQ o°
fngividua! pink tags. It also states that specia) care shall be
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taken when opening or disassembling sensitive electrical
equipment which may De damaged Dy Oust or moisture. Contrary to
this requiremernit, components for valves 1«FlV=72+-2 ang
1=FCV=70-39 were not tagged correctly, nor coveres. These
components were stored in an area where penetration seal work
was being conducted directly overhead. This is a violatfon,
327,328/88-29-02, example 3.

Maintenance Instruction MI-6.20, Configuration Control During
Maintenance Activities, fmplecments TS procedura)l requirements
for controlled reassemdly ~¥ safety related comporents. MI-¢ 2C
states that when a configuration change is returned to normal
the accuracy shali be verified and documented. Contrary to this
procedure, during an internal inspection of the 1imit switch
component of valves 1-FCV=72-41 and 1-FCV=72-22, loose
extranecus materfal was identified in the internal of the limit
switch, This 1s violation 327,328/88-29-02, example 4,

The loose material which was identified in wviolation
327,323/88-29+-02, example & also constitutes & question with
respect to (e maintenance of the seismic qualification of the
equipment in accordance with JEEE 344, Recommended Practice for
Setsmic Qualification of Class 1E Equipment for Nuclear Power
Generating Stations. [EEE 344 states that 1t must De
demonstrated that the egquipment 1s capable of purforming it
safety function throughout 1ts qualifiand life including 1ts
functional operability during and after an SSE at the and of
1ife. It further states that justification myust be pruvided to
show that the equipment to be qualified fs similar to the data
base equipment. [f extraneous material has been left within the
qualified equipment, then the insta’led agquipment may no longer
be similar to the data base equipment, test or calculatieor that
was originally used to suppcert sefsmic qualification.

In addition o the discrepancies iisted in violation 327 328/
88-29-02, examples 1-4, the discrepancies listed in the MOV and
control board seéctions of this repurt re'ate to inadeguate
implementation of severa) sections of MRAI-7, Cable Termi-
nations, Splicing and Repair of Damaged Cables, SQM-2,
Matntenance Management System, and SQA-86, Plant Mouse Keeping.

The adaitiona) giscrepancies 1centified above reguire resdlution
prior to the startup of Sequoyah Unit 1. Adeguate corrective
action for wiolation 327.328/88-28-02, Fatlyre to Maintain
Safety-Related Electricy) Equipment, wil) fnglude correction of
identified oceficiencies, evaluation of root cause and
appropriate action o preclude recurrerce. Ie agddition ajequate
corrective actiom for the adove mer.foned yiglatiom snall
incluge a Quality Assyrance revies 2f the TYA pre=330% wialidowr
discrepancies and the applicadbilizy of srose afssrepancies ¢
other components







¢. Documents Reviewed

.

The inspector reviewed the cocuments Tisted as reference 1-19 guring
the design review of the electrical systems igentified in the scopa:

l' (1) Fina) Safety Analysis Report (FSAR) « Chapter 8.

(2) Techaica) Specification, Amencment 64 - 3/4 8 Electrical Mower
Systems = Table 3.3-4 Enginesred Safety Features Actuation
System (ESFAS) Instruments Setpoints,

(3) Safety Evaluation Report on Sequoyuh Nu:lear Performance Plan,
NUREG =1232, vol. 2, May 1988,

(4) ?;:;oy.h Unit 2 Integrated Design Inspection (107), November 6,

(5) 6200V Unit Board Load Coordination Studv PSO Plamt Secticn RS
Calculation, Revision 3/88,

(6) 480V AC Class 1E Load Coordination Study, Revisien 11,

(7) Sargert & Lundy ELMS AC Program - Load Flow, Short Circuit
Currents & Voltage, Run 6/20/88,

(8) 08-£8.1.1, Electrica’ Design Standard for Substitution of Low
Voltage Power and Control Fuses, Revision 8/18/87,

(9) Al-16, Admintstrative Instruction for Fuse Conmtrol, Revistos 12

(10) tQEP=34, Engineering Procedure for Implementation of the
Electric Fuse Tadbylation, Revision 10,

(11) Data Sheets, Sequoyah Fuses in System 72 (Contaimment Spray
System,

(12) Purchase Specifications:

9617 Steam Yurbo?-norators and Reactor Feedpump Turbines.

984) Main Power Transformers and Neutrd! Raactors

8877 Common and Unit Statics Service Trarsformers.

1166 Diese) Ergine Driver Emergenty Power Pazhages

1101 6900 volt Auxiliary Power Switchboards.

1135 480 volt Switchogrd and Trarsformprs,

1200 480 volt Motor (ontre) Centers (MCC).

1183 £lectric Motor Driven Contairment Spray Pumps,

9923 Principle Piping Systems and Appurtemance. (origing’
MOV (purchase)

MEB-SS10C.10 Motor QJperated Valve Motar Qperator.
(replacerert)

i e e e e e e
— B —

AR




51

(13) Vendors Test Data:

main generator

main transformer

unit & common station service transformers
emergency diesel gererators

6.9KV switchgear

480V switchgear

480V motor contro! center (MCC)

250V MCC control fuses

(14) L6883, Engineering Change Notice for Moldec Cate Breaker
Replacement and Therma! Overload Bypass.

(15) SON-CSS-019, Agastat Accuracy Ouring a Tornade Depressurization,

(16) FIRL No. F-ADS44, Franklin Institute Research Repors for AMERACE
Corporation on Depressurization Tests of Agastat Series E 7000
Time Delay Relays, September 28, 1783.

(17) TS Surveillance Tests:

$1+7, Diese! Generator (DG), revision 4) -DG 18-B 6/11/88.

S1-26.1A, Loss of Offsite Power with Safety Injection,
Revision 13, DG 1A-A 6/2287, 6/30/87/7/4/87,

§1+-26.18, same as above except Revision 3, DG 1B-B 10713/8%

§1-238 DG Battery (BAT) System Cperadility, Revision 19, 0G
1A-A &4/7/88, DG 18-8 6/10/88.

$1-238.1 DG BAT weekly Test, Revision 14, A1 DG B2
11/13/88.

§1-238.2 DG BAT and Charger Performance Test, Revision 7,
DG 2A~A §5/6/87, 03 lA-A 5./6/87.

$1-238 3 DG BAT Anrua) System Inspection, Reviston 0, OG
18- 8/20/87.

S$1=100.1 125V Vita) BAT ween)y Inspectior, Revistor 17, al!
BAT 4/11/88.

$1-100.3 125V Vita) BAT Aanyal Inspection, Revision O,
Vital BAT 4 3/1/88.

S$1-105 125y vita! BAT B0 Momth Performance Test,
Revision 18, Vital BAT ] Tess 7.22785, vital BAT 2 Test
§/28/65, Vita) BAT 3 Test 3/27/85, Vita)l BAT & Test
2/18/8%

e e e

e e

==
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$1=251.1 MOV Therma) Overload Test, Revision 0, 1-FCV«72-20
Test 12,15/83, i-FCv=T2+21 Test 12,6/83.

$1-27C.1 Fuse for containment penetratior gSongdustor
overcyrrent protection surveillance, Revision 0, 10%
rotating sample 18 month test 3/10/87.

$1-256 Perfodic calibration of overcurrent and ground fault
relays on reactor coolant pumps amgd backup devices on 6.9
KV unit board, Revision 10, 72 months test.

S$I-258 480V circuit breaker containment penetration
conductor overcurrent protection, Revision 0, 10% rotating
sample 18 month test.

$1-266 6.9 KV circuit breaker inspection and preventative
maintenance reactor coolant pump A test.

Cadle Data for the following:

Node Number Cable Number Node Number Cable Number

8 1PPE25SA 122 1PLS0758/1]
8 1PP756A 122 1PL50768/1

8 iPPT59A 122 1PLS0778/1

8 1PP750A 122 1PLS0788/1
9 1PPEITE 122 1PLa345E

9 1PP7628 247 1VI870A

9 1PP76358 247 1V1880A

9 1PP7538 247 1V3160A

13 1PP10552/1 247 1V2B20A

13 1PP106S2/] 249 1v28308

13 1PP10752/1 249 1vilsoe

14 1PP11051/1 249 1vi8408

14 1PP11151/1 249 1vies0s

14 1PP11251/1 449 IPLS047A/]
119 IPLSCSIACT 4459 1PLS048A 1
119 1PLS0S2A/1 449 1PLS049A/ 1
119 1PLS0S3A/] 449 1PLS0S0A/)
119 1P 50684A/] 450 1PLS0S5A/ ]
119 1549354 450 1PLS0S6A/]
120 IPLSOSOA/) 450 PLS0S7A/]
120 1PLS060A/] 450 1PLE0%8A/]
120 1PLS061A Y 453 1PL50638/1
120 1PL5062A71 453 1PL50648/1
120 1PLESISA 453 1PL50658/1
2 19.506787] 253 1P.50%681
121 1005068871 433 1P,50718/1
121 1PL80693 1 ass 19050728/1

T AN TH o .. . - ' .{-\g‘n .
i2l iPLS0708/ 1 455 1PLS073871
.- B - A - £ AmAN .
121 1PLE3L8 <35 PLs07e8 1
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(19) Orawings
- ISES00-3, Revision A, Transformer Taps & Voltage Limit APS
. 15E500-1, Revision M, Key Diagram One Line APS
. 18E500-2, Revision I, Key Diagram One Line ASP
. 45N713, Revistion K, Station Serv, Trans. & Bus
. 45N721-1, Revision w, 6.9KV Unit Boaras (BD) 1A & 1B
. 45N721-3, Reviston E, 6.9Kv Unit BD 1C & 10
- 45N724-1, Revision Z, 6.9KV Shutdown (SD) BD 1A-A
- 45N724-2, Revision 2, 6.9xv SO BD 1B-8
- 45N749-1, Revison RO, 480V SO BD 1Al-A
. 45N749-2, Revision QQ, 480V SD BD 1A2-A
- 45N749+-3, Revision TT 480V SO BD 181-8

- 45N749-4, Revision RO, 480V SD 8D 1B2-B

- 45K751=1, Revision TT, 480V reactor motor operated
valve (RMOV) BD lAl=A sheet |

- 45751-2, Revision JJ, 480V RMOV BD 1Al-A sheet ¢
- 45751-5, Revision QQ, 480V RMOV BD 1B1-B

. 45N700~1, Revision R, Key Diagram 120VAC & 125VDC
Vital Plant Control Power System

. 4SN703-1, Reviston UU, 125V Vita! Battery (VB) BO 1
- 45N703-2, Revision RC, 125V VB BD 2

. 45N703-3, Revision RO, 125V VB BD 3

- 45N703-4, Revision 00, 125V vB B0 ¢

- 45N763-7, Reviston J, 6.9KV Unit Auxiliary Power

- 45N763~1. Revision J, 6 3KV Unit Aux Pwr DC

- 45N783-2, Revision P, & 3KY Unit Ayx Pwr

- 45N785+1, Revision Q, €.9KV Unis Aux Pwr Sheet .
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45N765-2, Revision Q, 6.9KV Unit Aux Pwr Sheet 2
d5N765-3, Revision AA, 6. 9KV Unit Aux Pwr sheet 3
45N765-4, Revision R, 6.9KV Unit Aux Pwr Sheet 4
45N765-5, Revision CC, 6.9KV Unit Aux Pwr Sheet §
45N765-7, Revision RO, 6. 9KV Unit Aux Pwr sheet 7
45N765-8, Revision O, 6 9KV Unit Aux Pwr Sheet €
45N765-9, Revision J, 6 9KV Unit Aux Pwr Sheet 9
45N765-18, Revision 11, 480V SO Aux Pwr

45N779-8, Reviston II, 480V SO Aux Pwr

45N779-1C, Revision RO,480V SO Aux Pwr Sheet 10
45N779-11, Revision V, 480V SO Ay+ Pwr Sheet 11
45N779-25, Revision W, 480V SD Aux Pwr Sheet 25
45N779-26, Revision T, 480V SO Aux Pwr Sheet 26
45N1749-15, Revision W, 480V RMOV BD 1Al-A Sieet 8
45N1750+5, Revision F, 480y RMOV BD 1B1-B Sheet §
45N1750-13, Reviston K, 430V RMOV BD 181-8 Sheet 7

Instrumentation and Control (Design Evaluation)

In each of the following sections the design phase of the ‘mspection

evaluated the

system and components against select requirements as

indicated in the report.

4. Instrument Verification

The design aspects and application of the following instryuments were

réviewed:

POT 30-47 Contatnment ‘Annylys Differential FPressure Channe!
POT 30-43 Containment/Annulus Differentia)l Pressure Channe)
POT 30-44 (ontainment Annylus Differentia)l Pressure Channe)
POT 30-45 Contatnment /Annylys Differentia) Pressure Channe!

L e L
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Interlock and Control Functions

(1

The operability of the LS pump minifiow protective circuit was
evaluates. This 2irtuit protests the pums Oy allowing pump
discharge to de circulated back to the pump intake 1f flow in
the discharge line drops Delow t(hat required for sump
oparability. The flow is measured by fiuw elements FE-72<34 or
13, ang 1f upon starting, flow 15 not acnievec 1n the soray
header within a preset time interva), the circulation is Back to
the intake, The flow elements are ANNUBAR:.

The design evaluation of the miniflow control channels revealed
the fallowing: inspectors reviewed the specifications for thne
flow chamnels ysed for measuring containment spray flow, this
measurement 15 used for flow ingication, and at the lower end of
fts range, provides 4 sigra) for miniflow comtrol. Inspecters
also reviewed schematic diagram 45N779-26 [evision T, dated
January 16, 1588, vendor loop diagram (GE) D-30COK13-513
sheet 9, Revision E, instryument accuracy calculation 1=FT=72-13
Rev. 4 datecd April 30, 1988, and ECN 6674 Revision 1 dated
April 30, 1988.

The inspector idertified severa) miniflow sontro) fssues. These
issues regarded the ability of the miniflow control to function
as described in the FSAR under a)) gesigr basis conditions, the
accuracy of the flow indication presented o0 the cperator, and
the implications for any other safety-related systems wusing
Annydars.

First, the uie of an Amnybar for measuring flow during the
containment sump recirculation phase does not assure 2
functional system, since the ports and plenum of the element
could bDecome Dlocked by post-accident Cebris or particulates
‘rom the sump. The TVA specification did not stipulate cebris
and particylate as a design dasis. If the upstream ports were
blocked, a fa'se low flow measurement could resylt, which would
open the miniflom va've at normal flow va'ues rather tnan at the
low flow setpoint. This would divert flow from the spray
headers, and could occur congurrently for both (5 system trafing,
Overriding the flow signal) from the cont ol room (1.e., closing
the valve) must De done by holding down thpr momentary action
contre! switznes, making corrective actina gifficyle,

The conseauerces of diverted miniflow nre discussed in Ss2tion
1.5.3 of this report. Im ag3ftion, ingucurate flow ingdications
in both (8§ trains would De presented to tae operator for

verifying containment spray flow; this verification 15 recyirec
by Emergensy Imstryction ES<1.2, "Transfer to R¥R (ontainment

Sump®, Rev. §, cated Jarvary 12, 1988, Thnis iYssue is Ces'gnated
URD 327,328 82+29-0€, txample J., ane reguires resolution prior
te the startud of Sequovah Umit 1. Ageguate resolution for the
adbove UR] small irg'yce ar Engineering Assyrance review ¢ tne
design Basts informatior related to this issue.
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(2)

Second, ECN (674 roported structural fnadequacy of the original
Annybars which nad one=sided support, that ECN repiaces the
original elements with Annubars having twoe-sided suppors.
Discussions with TVA staff ingdicated that crne original Annudar
had been damaged in service. Inspectors reguested that TVA
provide & root cause and extent determination for the original
fatlure of the Annubar element to providn assurance that
prodblems do not exist for cider safety-related systems. This
fssue 15 desigrated URI 327,328/88-29-0G, Example k., ang
requires resolution prior to the startup of Sequoyah (nit 1.
Ageguate resolution for the above URD shal! ingluge an
Engineering Assurance review of the design basis ‘nformation
related to this fssue,

Third, 1% was noted that it was not apparent that e'ement errors
gue to process upstream/downstream flow conditions were
accounted for. These errors would take 1nto account installed
upstream/downstream straight run, tees, elbows, and other
stgnificant disturbances that could result in repeatadility
grrors related o the velocity profile. Subsequent
documentation of the fnstalled conditions was retrieved by TVA,
indicating that the downstream conditions were not within the
raference conditions stipulated Dby the vendor for the
repeatadility specifications quoted.

This i1ssue was fTdentified as a ceficiency and provided feor
Yicensee information.

It was also noted that the setpoint calculation concludes that a
setpoint of at least 1200 gpm is required, due to an assumed 5:1
tyrndown ratio for the element (Cue to the sguare root
relationship of gifferential pressure to flow). Howsver, the
actual setpoint indicated on the current instrument tadulation
is 500 gom, which is bDelow the region of accurate measurement,
TVA explained that the fnstrument tabylation will De updated to
reflect the higher setpoint after the mogification fs
implemested. Inspectors comngluded this action was acceptadle
and in accorcdance with TVA precedures.

An irspection was performed %0 verify the existence of an
interlock between FCY=72<23 ang 22 for CS A tratn ang FCV-72-20
and 21 for CS B train. The funmction of this interlock s to
prevent the CS pumy from taking suction from the RWST ang the
containment sump at the same time.

Inspectors reviewed schematic dfagrams 4SN775-8 Rev. 1I, cated
Febryary 15, 1988, 45N779-2% Rev. W, Qated February 15, 1988,
and 45N'79+11 Rev. V. cated March 11, 1988, tha. gescride the
interlock provisions for RWST outlet valves T2=21 ang 73-22, as
well as contatoment sump isolation valves 72-20 ang 72-23. The






. The interlocks that prevent operation of the sump fYsclation
valves are Dypassed Oy a “"seali=in" whniie the sump valve 13 |
opening. Conseauently, there s a very brief interval
where the RWST cutlet valve could De recpened from tne
control room, defeating the interlock. HMowever, this |

' vulnerability fs Jimited to a short interyi) during the I

first (nominal) 5% of sump valve travel, Gu.ing which the 1

postulated overriding operator action would need to Le :

taken to defeat the inturlock., Also, 1f this were to a

I
F
!

occur, the corresponding finterlock fn the RWST valve
cirgyit would be cuichly refnstated, limiting the RWiT
valve trave)! for this event. Emergency Instruction (El)
ES+1.2, Transfer to RHR Contafmment Suro, Rev. 5, dated
Janvary 12, 1988, expligt'y prescribes the se.uerse of
operator actions reguired to achieve the manual trangfer.
Operating the valves in the postulated manner wou'ld violate
the Emergency Instruction,

[ TVA's response noted that check valve 72-506 is prov ded as

| a second isolation peint for the postulated release path

- (Reference FSAR Table 6.4.2-8). They stated that this

| check valve was manufactyured and tested to an acceptance
criteria of 24 :c/hour of seat le kage, and the valve s

' maintained under the ASME Section £]1 valve testing program

I to assure operability. Ia addition, & water leg s
maintained from the RWST that provides »n additional
barrier to the atmosphere. The fnspector found TVA's
responses to be acceptadble.

The inspector concluded that this 1inited vulneridility for
defeat of the interlocks s acceptadle since ;.2fest would
require viclation of the El by the cperator and woyld only
be possible for only a very brief time interval,

Based on the foregoing review, the design of the interlocks
appears to be acceptadle pesging a satisfactory re olution
of URI 317 323./88-15-08, Daumple 1.

\J) An inspection of the design of the provisions for the avtomatic
activation of the CS system was performed, The syster. & Dased
on activation of two out of four of thne containment hi/nd
pressyre thanrely

The inspecter reviewed severd' desigr attridutes for these
channels against governing gesign requirements. FSAR 7.3
includes the chanme! fyscriomal, performonce, ¢ testing
requirements. The tear gdetermined from TVA that the raghk
moynted sralog instrumentation, actustion ‘ogic, and E3F test
cadingts supporting the OS5 actuation signals were of a3 ganeric
gesign proviged Dy the NSSS wvercir ang previously reviesed Dy
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the NRC staff.  Onr that bDastis, we focused our review on the
field instrumentation,

TVA verified that no hign energy Tine hreaks regquiring
mitigatton by contaimment spray or high containment pressure
fnttiate safety injections wou'd cause common mode failyre of
the contatmment/annylus differentia) pressure instruments., On
this bastis, the physical separation pravided by the 4 field
instrument racks aAppears acceptadle. With regard to seifsmic
supports for the Impulse line tubing, TVA is verifying this and
other fiald routed tuding as¢ 4 part of TVh's lomger ters
cemritment to verifization of figld routed instrument )inmes
against engineered fnstallation criteria. With regard to
potential effects on resporse time, TVA reported that tne
sensing limes are 1/2" schadule 80 piping having maximum length
of about 20 feet, the penetrationy are 3/4" schegule 160, and no
restrictions exist in the limes. On that basis, inspoctors
concluded the lines would rot adversely affect response time.

The inspector notad that TVA 1s currently replacing the
differentia) pressure transmitter 1-P0T-30-44 with Foxboro Mode!
NEI3OM. The demonstrated accuracy caleulation dated Apri) 10,
1988, for these new .ransmittars indicated a range of =] to 11}
psig which was less than the range stipulated in FSAR Tadle
7.5.1=2. TVA getermined that this was an i1solated typographical
error appearing once in the calculation and gid not affect the
results. TVA will correct the calculation document.

It was also noted that the acruracy calculation establishes the
tolerances for post-accident indication ang nmot for the
actustion signal setpoint. TVA ingdicete~ that the tolerance for
the actuation sigma) value s determinea by WCAP 11239 Rev. 2,
dated September 1986, TVA was asked to confirm that the new
transmitters are bounded by WCAP 11239 and to more explicitly
demonstrate or clarify the margin Detween the actua! setpoint
value and the measured va'ue. TWA retrieved NS85 vengor
Gcoumantation gemorstrating i the tedr that these aspests of
the tolerance ralculations were properly covered Dy the vendor's
support of WCAF 11239.

TVA was ashed t0 provide assu~ance that obstryction or fsolation
of the Times wou'ld Act g0 wnoetested, noting that the tramge

nitter process fnput simylation for Rest purposes s viported to
be done At the ‘estryment rach. If the yntestel portioms of the
119es wore Dlochked and nmot detected, automatic fimiviation of

containment spray and avtomatic imitiation of safety injectiea
on high containment pressure wou'd De defeated. This fisue 13

gesignated URDT 327,308 88-29-08, txample ®m., angd requires
resolytion prigr to thne startut oF Sequoya® Uaie 1. Agvauate
resolution for tre adove UR] small mgiude an Emgirvering
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i.

| Assurance review of the design basis information related to this
issue.

1

[ (4) An inspection was performed to verify the discharge isclation
valve/pump inte.,lock for one CS train.

l Inspectors reviewed schematic diagrams 45N779-10 Rev. 0 dated
6/1/88 and 45N765-7 Rev. 0 dated 4/8/88, The interlock were in
conform-nce to the requiremerts of FSAR 6.2.2.5 and
SON=-DC+ =27.5 Rev. 2, para. 3.9.1, and acceptable on that basis.

¢c. The fcllowing CS instrumentation design criteria were evaluated:

(1) The response time gesigr characteristics of the (S system with a
containment pressure initiation signal was evaluated.

Inspectors examined the overall design of the CSS actuation
signal charne's, noting that the hardware and configuration of
tha analog signal conditioning and actuation logic was of a
generic design provided by the NSSS vendor and previously
reviewed by the NRC staff. On that basis, the response times of
the analog signal conditioning. function modules, logic
circufts, and master/slave output relays would be expacted to
have an acceptable design basis for use in the containment spray
system. Similar hardware in the system is used to provide
reactor trip and safety injection signals, for example.

The design of the containment/annulus differential pressure

transmitters and impulse lines was also examined (as reported in
item 3.b.(3), and it was concluded that the design basis for the
response time of these insiruments appears to be bounded by the
design basis described in FSAR 7.3, and is therefore acceptable.

(2) e design relationship between the SI system and the CS system
hile in the recirculation mode is described in design document
SQN-0SG7-008. This design document addresses the containment
sump mia‘nium levei at the time of switchover to the reciriula-
tion mode and the allowable margin for RWST level instrument
fnaccyracy for a large LOCA.

(3) Design Evaluation of RWST Leve! Channel Accuracy

Inspecturs checked fnstrument accuracy calculation B43871001915,
RWST Level, Rev. 5, Jated Cctober I, 1987. This calculation

established the demonstrated a~curacy for RWST level channels

1=LT-63-50,-51,-52,53 which a ¢ used for automutic switchboard
and lo=lu alarm, These irstrument channels alse iaclude leve!l

fngd'cators,

The TYA fastrument calculation appears %0 establish gifferent
(but mory conservative) values shan WCAP 11235 Rev, 2., anz TVA
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was ask to demonstrate that there were no inconsistencies in tne
approach and that the TVA methods are intended to be generally
consistent with WCAP 11239 ~=:2030l0G,.

In addition, a review was conducted of interfacing instrument
accuracy assumptions embodied in TVA calculation SQN-03G7-0008,
Containment Sump Minimum Level at Time of Switchover to
Recracfliation Mode for a Large LOCA, Rev. 4, dated May 6, 1988,

The review of these assumptions fdentified that slightly less
conservative accuracies were assimed in SQN-0SG7-0008 for the
automatic switchover (low level) and alarm (low=low level)
signals than were demonstrated by the Jlatest revision
(Revision f) to the instrument calculation. This appears to be
a4 case where the latest revision of the instrument calculation
was nnt used. The consequences of this error are
nonconservative, but are insignificant with respect to safety
(less than 2000 gallons volume and approximately 2 inches water
of NPSH). However, the programmatic fssue of maintaining
current calculation cross references should be addressed by TVA.
We understand that TVA will 1{ssue a PIR addressing and
correcting this inconsistency.

[t was noted by the team that if the indicators shown in the
instrument calculation were used for post-accident monitoring
(PAM), the indicator channel accuracy does not appear to be
within the plus or minus 3% of span specified in FSAR Table
7.5.1-2. TVA was asked to demonstratz that the PAM RWST leve)
indicators meet the FSAR requirements. In addition, TVA should
demonstrate that the RWST level indication used fo» TS opera-
bility determination (i.e., assurance of adequate RWAT
inventory) has been properly assessed for demonstrated accuracy.

This ftem remains open pending TVA's clarification of the WCAP
11239 results, 1issuance of a PIR regarding the calculation
discrepancy, and demonstration that the RWST level indication
channels and allowable values for PAMs and 75 values have Deen
properly assessed for the effects of instrument errors. This
fssue 1s designated URI 327,328/88-29-06, Example n., and
requires ‘esolution prior to the startup of Sequoyah Unit 1,
Adequate resolution for the above URI shall include an
Engineering Assurance review of the design basis {nformation
related to this fssue.

Component Environmental Qualification Ir¢pection

Field walkdowns were conducted on selected Containment Spray motor
operated vaives, instruments, motors, penstrations and electirical
equipment. Al) Raychem splices encountersd in motor cperated valves
were inspected for evidence of cetericration, damage, overlap, bend
radius, and nuclear sealant at the wire/Raycnem interface. Limit
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switch covers, gaskets and gasket sealing surfaces were inspected for
condition and damage. instruments were inspec.ed for Droken
conduits, loose connection boxes, and 100s€@ iranam:sviewr, indicasus
covers. Junction bDoxes anc conduiet covers were not removed to
inspect Raychem splices. Containment spray pump motors, penetrations
and other electrical eguipment were physically inspected during the
walkdown .

Issues identified in the environmenta)l quaiification walkdowns wers
limited to improper wire repairs within Containment Spray motor
operated valves. The specific details a~e discussed in secticn 2 of
this report. The issues involved use of electrical tape to repair
damaged MOV internal wiring.

b. EQ binders for the following components were sampled for anomalies
with EQ design bases and other engineering criteria (such as
environmental data and component functional requirements):

(1) Containment Spray Pump Motor (SQNEQ-MOT-001 Rev. 10, March 11,
1988).

(2) MGV 1-FCV-72-20: Sump isolation to CSP suction MOV 1-FCV=72-22:
RWST isolation to CSP suction (SQNEQ-MOV-004 Rev. 15, May 6,
1988).

(3) 1=FT=72<13, =-34: C(CSS Header Flow Transmitters (SQNEQ-XMT12-003,
Rev. 13, May 19, 1988).

No anomalies were found in the binders, and they appeared comprehen~
sive and readily auditable. However, a potentifal programmatic
problem was identified regarding possible use by enginearing of "as
constructed" environmental data drawings (47235 series). In the
review, the inspector used "as-constructed” drawings provided by TVA,
and noted technical errors on those drawings regarding post-accident
integrated dose for certain plant areas; these areas were incorrectly
fdentified as mild radfation (<10* Rad). More current "as-designed"
drawings subsequently retrieved by TVA had correct information. The
inspector had a concern regerding the possibility that a design
engineer might nistakenly use the obsolete "as-constructed" drawings
and incorrectly specify the sarvice environment for new equipment,
The licensee currently has a comprehensive drawing contro)l and
upgrade program in progress.

This 1ssue was fdentified as a deficienzy ang .rovided for licensee
information.

Maintenance and Housekeeping luspection
Inspectors perfermed a verification on a sampling basis of the adeguacy of

the maintenance program as applied to the (S system, The following was
consicersd
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Management/supervisory involvement.

Maintenancy instruction ennancement.

Preventative maintenance.

Maintenance training.

Ade uacy of recent work requests performed on the system.
Review of work requests encountered during walkdowns.

Inspeztion for maintenance condition of system components (leakage,
integrity, bent stems, missing or imprope~ fasteners, mounting,
preservation, hazards) during walkdowns.

The inspector verified the adequacy of all hold orders associated with the
Containment Spray System. The inspector reviewed selected completed work
requerts for acequacy and reviewed the licensee's work control printout of
all open work requests on the Contiinment Spray System. No discrepancies
were noted in any of the maintenance activities reviewed by the inspector.

The inspector reviswed “he licensee's preventative maintenance program as
it applies to the containment spray system. The inspector determined
through cdiscussfons with the licensee that a PM upgrade progr.m is
presently in progress to improve and standardize the PM program and
procedures. The first phase of this improvement program is scheduled for
completion prior to the end of 1988. The program aopeared to be
adequately implemented.

The inspectors conducted a housecleaning inspection of the Unit 1
containment spray pump rooms, heat exchanger (HX) rooms, and pipe chases
and had the following observation. Large amounts of insulation were
scattered about the pump and HX rooms and the 690 pipe chase. The
insulation remova)l was a result of ongoing work. The overall cond:cior f
the plant was acceptable with respect to housekeeping with the excaption
of maintenance discrepancies on motor operated valves discussed in Section
2 of this report.

Structural Supports

Design and in-plant field observation phases of the inspection were used
to evaluate Unit 1 for proper design and design implementation relative to
structural supports. In each of the following sections, the design phase
of the inspection evaluated the system and components againit the appli-
cable standards listed at the end of this report and the SYSTERS/design
basis reports for the Unft 1 CS system,

The finspectors walked down the (S5 system and selected a number of
hydraulic and mechanical snubbers, other pipe supports, cable tray
supports, and equipment foundations for a detailed review. The detailed
review was performed to verify whether or not the installation was in
accordance with design drawings and that the installation was techniczally
adequate.
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The {inspectors reviewed the constructior speciiications related to
structural steel ana support activities, inciuding welding, to ascertain
whether the specified technical requiremeiii confirm to the commitments
contained fn Chapter 3 and 5 of the F3AR, aesign document SQN-DC-V-1.0,
anu other design documents,

a, Pipe Snubbers and Other Pipe Supports/Restraints

TVA's program to review the rigorously analyzed piping and supports
for Sequoyah Unit 1 was presented to the NRC on April 14, 1988, As
noted in TVA's presentation, TVA's program philosouhy for this review
uses the similarity between Units 1 and 2, addresses opan NRC
Bulletin 79-14 items, and performs an integrated evaluation of
as-built data, nonconformances (CAQRs, NCRs, PIKs, SCRs), ang
as-built discrepancies.

The specific elements in TVA's review program include field
walkdowns, a review of the calculations of record, and revision or
regeneration of thesa calculations as warranted, and modificat‘ons to
supports performed pre= or post-restart,

The scope of TVA's program includes the review of 25 safety-related
piping systems, 162 piping analyses, and approximately 2900 pipe
supports. Specific program procedures, originally implemented for
TVA's program to regenerate the pipe support calculations for Unit 2,
include:

(1) Civil Engineering Branch Instruction CEB-CI21.80, Program Plan
for Calculation Regeneration of Pipe Supports on Rigorously
Analyzed Category I Piping = Sequoyah 2, Revision 1, dated
August 28, 1987.

(2) CEB-DI21.81, Generation and Control of Rigorous Analysis Problem
Connectivity Diagrams for Category I Miping: Sequoyah 1 and 2,
Revision 2, dated march 17, 1988.

(3) CEB-DI21.83, Functional Ver!fication of Supports for Rigorously
Analyzed Category | Piping: Sequoyah Unit 2, Revision 4, dated
March 17, 1988.

(4) CEB-CI21.84, Control of Correspondence and Transmission of
Cesign Documents Batween TVA and Engineering Services
Contractors, Revision 2, dated April 26, 1988.

(5) CEB=-D121.85, Generation of Pipe Support Design Data - Sequoyah |
and 2, Revision 3, dated April 25, 1988,

(6) CEB-Cl21.88, Coatrol of Input and Qutput from the Sqn Hanger
Tracking Subprogram of CCRIs (Sequoyah Nuclear Plant Only)
Revision 1, dated October 19, 1987.
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(7) CEB-CI21.89, Modification Priorities for Pipe Supports on
Rigorously Analyzed Category I Pining - Sequoyah Units 1 and 2,
Revision 3, dated Ap~il 7, 1988,

(8) <JEB-CI21.90, Gang Hanger and Terminal Anchor Procedure -
Sequoyah Untts 1 and 2, Revision 1, dated March 17, 1988

(9) CEB-CI21.91, Mandling of Pipe Support Calculation
Review/Regeneration Results = Sequoyah 2, Revision 0O, aated
December 18, 1987,

(103 CEB8-CI21.92, Red Lining of Pipe Support Drawings, Sequoyah 2,
Revision 0, dated December 14, 1987,

Revision 4 of CEB-DI 21.83 notes that piping functional verification
of Unit 1 wi)l be performed in accordance with TVA SQN Special
Maintenance Inscruction SMI-0-317-69, Performance of Walkdowns for
Verification of Plant As-Installed Configuration, Revision 0, dated
November 14, 1987.

Rayision 3 of CEB-DI 21.85 notes that the procedure for the
generation of the remaining support loads for Unit 1 piping fis
primarily defined in the Gilbert Commonwealth Report Task R0055,
Rigorously Analyzed Piping Program/Program Document, Revision 0
(preliminary issue).

Revisfon 3 of CEB-DI! 21.87 added TVA's commitment to assess the
adequacy of the pipe support calculations prepared by Gilbert
Commonwealth. TVA will perform a general technical review of at
least ten percent of the calculations and perform a thorough
line~by=-line review of at least 50 pipe support calculations. TVA's
overview of Gilbert Commonwealth's work parallels TVA's overview of
the pipe support calculations which Bechtel and Stone and Webster
prepared for Unit 2,

Design Criterta No. SQN-DC-v=24.2, Supports for Rigorously Analyzed
Category ! Piping, Revisfon C, cdated November 30, 1987, estatlishes
the design requirements for the evaluation or design of pipe supports
“or rigorously analyzed Category [ piping.

Re=evaluated pipe supports which cannot meet the requirements of
Design Criteria SQN-DC-V-24.7 can be evaluated to the ‘nterim
criterfa detailed in CEB-CI 21.89. Supports which meet these interim
criteria can be reviewed to SQN-DC-V=24.0 after restart and modified,
Support designs which cannot meet the interim design criteria of
CEB-CI 21.89 must be reconciled, either by enhanced analysis or
modification, prior to restart.

On June 30, 1988, TVA indfcatec that aoproximately 2
supports had been reviswed, that 2430 pipe suppor
fic

ST

modification, that 200 supports reguived mogd
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restart, and that 170 pipe supports required modification
' post-restart, TVA nas indicated tnat siignhtly more than half of the
| scheduled pre-restart modifications nave Lwen Completed to date.

The following snubbers and rigid pipe supports were design reviewed

r considering the attributes listed below:
Snubber Mark No. Size Pipe Stress Iso. No.

[ 1-CSH=100 10 0600102-01-03

| 1=CSH=77 10 0600102-01-03
1-CSH-78 10 0600102-01~03

; 1-CSH-48 10 0600102-01-02

f 1=CSH~99 3 0600102-01-04
1-CSH-74 10 0600102-01-03
1-CSH=95 10 0600102-01-04
1-CSH-96 10 0600102-01-04
1=CSH-75 10 0600102-01-03
1-CSH-44 10 0600102-01-02
1-CSH-14 10 0600102-01-01
1-CSH-18 35 0600102-01-01

i 1-CSH~15 10 0600102-01-01

| 1-CSH~47 10 06:.,.9102-01-02
1=CSH=17 10 0600102-01-01
1-CSH-36 10 0600102-01-01
1«C5H-35 10 0600102-01-02

Restraint Mark No. Orawing No.

1~CSH-444 1-H21-468
1-CSH-413 1-H21-426
1-C5H=403 1-H21-406,1H21-407A
1-CSH=-400 1=M21-401,1421-401A

The specific attributes which were reviawed for the above pipe
supports are listed below:

bt The pipe support was designed to restrain the pipe loadings in
the proper direction and location.

rection and orfentatfon was

. The oproper loading value, df
rt designer from the pipe strass

transmittead to the pipe suppd
analyst,

¢ The structural analyst checked the pipe support stresses against
the proper allowables for all structural shapes in axial,
bending, shear, combined stress interaction, web crippling, etc.

. Loce] stresses induced into the piping by welded attachments
wére propgerly consicered.
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. Torsfonal stresses were properly considered.

» Concrete anchor bolts, including bass plate flexibility, were
adgressed,

* Support rigidity/frequency or deflection limits were considered
properly.

., Component standard supports properly applied.

. Structural computer program used in an appropriate manner using
proper units, loadincs, properties, geometry, etc.

° The as=-analyzec pipe support configuration agrees with or has
been properly compared with the as-built condition,

. Weld configurations and sfzes used in the analysis agree with
the as=buflt configurations and sizes.

. A1l structural analysis computer output has been properly
reviewed.

. That proper consideration has been given to special design
considerations such as thermal environmenta) conditions.

In general the pipe support calculations reviewed were prepared in
such a manner that enable! the work to be reviewed with little
outside explanation. The calculations were considered to be
auditable and generally well documented, ODuring the - ‘view of the
above pipe supports several items were identified whicn require TVA
action.

% pag~ 6 of the pipe support calculation for 1-H21-17 the loadings
are ' .ntified in a local direction. However, the piping fsometric
and ress analysis calculations ciearly indicate that the direction
of -estraint is the global Z-direction. Existing Unit 2 calculations
w @ usid to qualify the Unit I support and the Unit 2 calculation
as performed using the proper load orfentation. Therefore, this
item results in only a documentation c¢rror which TVA should correct.

This issue was identified as a deficiency and provided for licensee
information.

For support calculation 1-M21-100, it was not apparent that the
as~installed direction of the snubber {3 1in agreement with the
restraint direction indicated in the pipe stress analysis. It was
necessary to perform a calculation to insure that the restraint was
installed in the proper direction. Gererally, a pipe support's
direction of restraint is odbvious and can be determined from just
looking a%t the support drawing. However, for supports with
complicated geometry such &3 suppor's connecting to the steel




containment vessel, a calculation may be reaquired when the restraint
direction is not clear from just looking at the support drawing. TVA
should consicer performing the necessary cai.ulations where required
to assure that the pipe support has been dusigred to restrain the
proper loading direction.

This issLe was fdentified as a deficiency and provided for licensee
information.

Page 16 of pipe support calculation 1-CHS-96 contains a weld calcu-
lation which indicates a weld size of C.132 inch is requirec an: a
0.155 inch weld is provided. However, the calculation also states
that a significant portion of the weld was determined to have a size
of only 0.08 inch. Therefore, the weld as analyzed would result in
an overstressed condition. Also the weld calculation is not very
clear in its determination of weld size. TVA was notified of this
issue and should resolve the inconsistency.

This 1issue 1s designated URI 32/ 323/88-29-06, Example o., and
requires resolution pric* %o the :tartup of Sequoyah Unit 1.
Adequate resolution for the above URI shall include an Engineering
Assurance review of the design basis information related to this
issue.

The finspector's review of pipe restraints 1-CSK-400, -403, -413 and
~444 indicated no deficiencies with respect to the design attributes.

In conclusion, the sample of rigorously analyzed snubber and rigid
pipe supports were reviewed for the attributes listed above and with
the exceptions discussed, the supports were determined to have jaen
adequately addressed by TVA. The analyses of record for these jipe
supports reviewed were considered adequate and meet the FSAR and
design commitments relative to the attributes reviewed.

The inspectors selected seven pipe snubbers and five other pipe

supports/restraints associated with the CS system and performed

visual inspections with the aid of measuring devices and inspection

mirrors t¢ verify the finstallations were as depicted in

as=constructed drawings. These installations were inspected for:
Deterforation and Leakage.

Correct structural member, bDolts, and fasteners properly
installed.

Moving/rotational parts ,ere free to move,
Alignmant.

Interferences.
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Fluid level (hydraulic).

The following snubbers were ‘nspected:

Mark No. Size

1-CSH-36 4 (hydraulic)
| 1=CSH-7 10
| 1=CSH=37 10

1-CSH=65 10

1=CSH-66 10

1-CSH=67 10

1-CSH=470 3

Seven discrepancies were noted on five snubbers. No discrepancies
were noted on two snubbers. The following table pruvides a detailed
description of the NRC inspection findings.
Snubber/Drawing/Discrepancies
1=CSH=7 (H21-7)

* Undersize weld. Rear bracket to plate (pfece 7) is 3/18"
vs 174" as required.

. Undersize weld. Wide flange (piece 9) to horizontal wide
flange is 3/16" vs 1/4" as required.

" Piece 7 1s 6 3/4' by 6 3/4" rather than 7" by 7" as
required by the drawing.

|
|
j 1-CSH=65 (H21-65)
l - Snubber indicator tube/cap assembly is bound up in pipe
l clamp.
| 1-CSH-66 (H21-66)
| » No deficifencies fdentified.
1-CSH-470 (H21-499, 500)
. No deficiencies fdentified.

1=CSH=67 (H21-67)

. Piece 3. in bi)] of material not shown on detafl.
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1=CSK=37 (H21-37)

b ]

o As-configured drawing spezifies l-1/4 1nch wedge anchor
bolts. Actual installec coits are 1 inch,

1-CSH-36 (H21-36)

. Drawing does not show a weld or weld details for attachment
of rear bracket to piece 2.

Discrepancies marked with an asterisk were identified in both NRC and
TVA walkdowns.

In addition, TVA performed an inspection of 10 CSS snubbers prior to
the NRC inspection. The following table categorizes the
discrepancies noted during both inspections:

Discrepancy/Resolution NRC (7 samples) TVA (10 samples)
Category # Observed # Observed
Inadequate/incorrect drawings 1 1

Hardware/installation discrepancies
noted by TV~, evaluation acceptable,
drawings. Not yet changed. 1 2

Hardware/installation discrepancies
not previcusly identified. 5 2

The inspectors also selected tive other types (struts, springs) of
pipe supperts/restraints. QOuring the inspection of the five
supports/restraints, additional discrepancies were noted on two
adjacent Auxiliary Feedwater System supports.

Twenty one discrepancies were noted on these seven
supports/restraints. At least one discrepancy was noted on each
support/ estraint examined. The following table provides a detailed
description of the NRC inspection findings:

1-CSH-400 (H21-400,401,401A)

of ¥ Orawing does not show weld details for clamp stiffeners and
bracket to clamp joint for west strit,
*2.  Spacers, piece I on drawing, are not installed (or recuired).

*3.  Expansion anchor/bolt assembly fcr west baseplate is not
identified on bill of materfal,

g, Connection welds for plece 12 exhibit poor weld contour.

. Piece 17 is € by 6=3/4 incnas. Draw'ng specifies 6-1.2 Dy
7 inches.




| 1-CSH-401
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(H21-402, 403)

As-constructed drawing specifies size 11 spring cans.
Actual spring cans instalied are size 9.

Spacer plates are not centered as show on drawing. Drawing
does not show/specify orientation of spacer plates.
Drawing does not specify the required weld length between
piece 7 and spacer plates. Drawing does not specify weld
size, length or location for spacer plate to embed weld.
Piece 7 wide flange undersize. Drawing specifies W6X20,
Installed flange 1s W6X15.5.

(H21-415, 417)

As-constructed drawing specifies size 12 spring cans.
Actually installed are size 9.

Beam attachment load bolts are actually 3/4 inch diameter.
Vendor catalogue specifies a 7/8 inch bolt.

Washer platos are not welded to back channels on outboard
ends. DOrawings specify an all around weld.

Fabricated U-bolt (piece 3) is bent on both sides and thus
center to center spacing specified on the drawing as 1 ft
1-3/4 inches is actually 11-5/8 inches.

Weld attaching wide flange piece 6 to existing wide flange
exhibits poor weld contour.

ODrawing provides no weld details for attaching piece € to
existing wide flange.

As-constructed drawing specifies a 3/4 inch rod and beam
attachment. The vendor catalogue specifies a 1 finch
diameter rod and beam attachment for the size 12 spring can
detailed on the drawing.

(H-426, 427)

Undersize wide flange. Piece 1 1s W3X15.5. DOrawing
specifies W6X20.

Orawing does not specify weld details for the rear bracket
to wide flange weld.

(H21-473)

Undersized welds for pieces 2 and 3 to baseplates. Orawing
specifies 1/4 inch, actual is 3/16 inch.

1-AFDH=300 (M3-329, 330)

The 5/8 inch beam attachment that {s installed reauires a
3/4 inch diameter lo0ad 0olt. Actually instalied is a 1/2
frch diameter bolt.

The drawing is in error in that a 1/2 inch diameter roc and
Beam attachment gssembly ¢ specified for a4 size 7 soring
can, This size spring can requires a 58 inch giameter
bolt per the vendor's catalog,
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1-AFDH-301 (K3-332)

1. DOrawing specifies a 5/8 inch beam attachment with bolt,
The catalog requires a 3/4 inch aiameter load bolt for this
at‘achment. Actually installed 1s a 5/8 inch bolt that is
tnredaded full shank. Grinnel supplied load bolts are not
threaded full shank.

In addition, TVA performed an inspection of 14 non-snubber CS§
supports/restraints prior to the NRC inspection. The following table
categorizes the discrepancies noted during both the NRC ang TVA
inspection,

Observation/Resolution NRC (7 samples) TVA (14 samples)
Resolution # Observed # Observed
Inadequate/incorrect drawing. 6 S

‘" dware/installation discrepancies

previously noted by TVA, evaluated as

acceptable but not yet included in

drawings. 2 9

Hardware/installation discrepancies
1ot previously fdentified. 13 19

The discreparcies identified by TVA in their pre-SSQE walkdown
included undersized welds, missing locknuts, undersized material and
dimensional discrepancies. The new discrepancies identified by the
NRC inspector included undersized welds, load bolts, stryctural
shapes, concrete expansion anchors and spring can assemblies,
Nineteen of the 29 discrepancies fdentified by the NRC had not been
identified during the previous TVA walkdown programs or by the
walkdown TVA conducted prior to the SSOF inspection.

Numerous finstances were identified where design features, such as
weld details, were not specified on the drawings wused for
construction and inspection. Undersized welds, expansfon anchors and
load bolts indicate that either inadequate modifications have beean
performed or the supports had been finadequately inspected. In
addition, numerous discrepancies had not been {dertified earlier
during previous TVA walkdown/inspections either due to & diffa-ent
scope of {nspection or an inadequate inspection. [nadequate design
change controls are evident by fssuance of as~configured drawings
indicating that ECN 5277/wP9911 had been completed on 1-CSM-401 ana
408 when the required larger spring hanger assemblies had not Deen
installed.

The failure to instal) pipe supports and restraints (=CSH=401, and
408 1n accordance with design drawings is violatien 327,
128/88-29-03, example 2, Structural waikaown discrepancy.
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This {1ssue requires resolution prior to the startup of Sequoyah

Unit 1. Adequate corrective action for violation 327,328/88-2%-03,
Failure to Install Components in Accordance With Design Documents,
will include retrieval, generation or regeneration of sufficient
system operability determination information necessary to resolve |
this issue. In addition, adequate corrective action for the above

mentioned violation shall include a Quality Assurance review of the

TVA pre=-SSQE walkdown discrepancies and the licensee's previous field i
inspection/walkdown programs for this type of component.

b. Equipment Foundation Inspection |

The inspector selected two equipment foundations on the CS system and
performed visual inspections and measurements to verify comgliance
with design drawings and support documents. A design evaluation was |
performed on the CS Heat Exchanger 1A and CS Pump 1A-A and 1B-B |
supports.

(1) CS Heat Exchanger Support 1A calculation SCG 1S 180 (B25
880113-801), Rev. 0, dated January 13, 1988, indicated that the
Unft 1 Containment Spray Heat Exchanger support adopts
calculation SCG 1S 179, Rev. 0, dated December 19, 1987, which
analyzad the identical heat exchanger supports in Unit 2. These
calculations were performed as a result of the discovery of
inadequacies in the original calculations as identified by CAQR
SQP 870188, dated March 11, 1987, This CAQR f{dentified the
inadequacy of the calculations in that improper vendor locads had
been used. Review of Drawing +8N123]1 demonstrated that the heat
exchanger foundation supports are identical except they are
mirror images. The Unit 2 corrective measure was reviewed by
the previous NRC ID! team and found to be acceptable (Inspection
Report 327,328/88-13, Mav 26, 1988). The IDI vreport also
outlined the past sequerce of activities which led the
inspectors to the current f{ssue which 1s fdentified as
improperly considered nozzle loads.

TVA completed the same field modification for Unft 1 as was
completed for Unit 2. Subsequently, it was determined that
Unit 1 nozzle loads differed considerably from those of Unft 2.
The team was informed that this condition is documented in CAQR
SQP R30363, dated May 27, 1988, This has been determined to be
a restart item by TVA,

This fssue fs designated URI 327,328/88-29-06, Example p., and
requires resolution prior to the startup of Sequoyah Unit 1.
Adequate resolution for the above URI shall finclude an
Engineering Assurance review of the design basic information
related to this issue.

(2) SQN FSAR Table 3.2.1-2 specifies the containment spray pumps as
TVA Class B setsmic Category ! components, designed 1in




accordance with the Draft ASME Code for Pumps and Valves for
Nuclear Power, Clas. II, dated 1968, and March 1970 2.Jdenda.

TVA procured the CS pumps in accordance with the design criteria
contained in TVA purchase specification No. 71C30-92646, Pumps,
Centrifugal, Electric-Motor-Driven, which TVA prepared on
November 9, 1970.

TVA design specification No. N2M-46 RO, Sequoyah Nuclear Plant
Units 1 and 2/Centrifugal Pumps for Containment Spray, dated
May 18, 1972, forms a part of the CS pump purchase
specification, and contains detailed design provisions in
specification 1153 for Electric-Motor-Driven Centrifugal Pumping
Units for Containment Spray Service for Sequoyah Nuclear
Plants 1 and 2. TVA prepared this specification in compliance
with paragraph N-141 of the draft ASME Code for Pumps and Valves
for Nuclear Power, dated November 1968.

The functional requirements for the pump and motor detailed in
Specification 1153 are in accordance with the pump and motor
design parameters specified in the FSAR. Section 22 of
Specification 1153, Seismic Requirements, notes in part that:

The pump=motor assembly and all individual parts of the

pump shall be designed tc operate satisfactorily during
earthquake forces resulting from acceleration in the
horizontal and vertical directions. The forces are 1.0 g
horizontal and 0.67 g vertical, applied simultaneously at
the center of gravity. The entire assembly must be
desfgned to recefve and transmit these forces through the
supports to the foundation,

TVA procured the CS pumps prior to TVA's formal implementation
of Appendix F, Design Criteria for Qualification of Seismic
Class 1 and Sefsmic Class Il Mechanical and Electrical
Equipment, which TVA 1ssued on February 11, 1971, and which TVA
subsequently wused to specify the seismic requirements for
safaty-related mechanical and electrical equipment.

The CS pump 1s shown on Weise & Monski OQutline Drawing No. UE
032-12.50-2. Rev. 1, dated June 23, 1972.

Weise & Monski calculation No. TP-001-2, Seismic Calculation of
Strengths, Containment Spray Pump, Rev. 1, dated July 27, 1972,
(RIMS No. 870824T0771) was originally prepared to qualify the CS
pumps to the design criteria detailed in TVA Specification 1153.

However, based on twe generic deficiencies which the NRC
fdentified during an inspection of SQN Unit 2 during the latter

~

part of 1987, Deficiency D3.4-6, Vendor Seismic Qualification




Reports, and Deficiency D3.6-1, Equioment Anchorages, TVA
prepared the following calculations:

. TVA calculation No. SCG-4M-168, Jonta'nment Spray Pump,
Rev. 1, dated June 20, 1988 (no RIMS No. .

TVA calculation SQN-CEB-SCG-2E~- "0§-375, Seifsmic
Qualification, Equipment, Rev, 0, dated February 12, 1988
(RIMS No. B25 88 0215 319).

United Engineers (LUEC) prepared Rev. 0 of the first calculation
for TVA on November 24, 1987, to compute the anchor bolt loads
for the Unit 2 CS pump., TVA technical staff revised the
calculation to incorporate the Unit 1 CS pumps.

Impell prepared the second calculation for TVA to re-qualify the
Unit 2 pump to the governing mechanical and seismic loads in
accordance with the ASME design code of record. As noted in the
Impell calculution, the original qualification report which
Weise & Monski prepared for the CS pump was prepared in
accordance with German standards applicable to commercial pumps,
and did not provide documented evidence that these criteria were
consistent with the ASME code requirements for the CS pump
materials and pump assembly.

Review of the first TVA calculation indicated that UEC computed
the seismic component of the anchor bolt tension and shear by
using the zero period acceleration (ZPA) loads instead of the
1.0g horizontal, 2/3g vertical accelerations specified for the
CS pump in the purchase specification. The ZPA loads are about
15 percent of the specified seismic loads. UEC chose to use the
IPA loads based on the assumption that the CS pumps are rigid.
However, UEC's use of the ZPA loads to compute the seismic
component of the anchor bolt leads is unconservative with
respect to Specification 1153. The inspector noted that
Impell's calculation to re=-qualify the pump assembly uses the
¢orrect seismic loads,

TVA's design of the pump foundation pad, which uses the anchor
bolt loads as input design 1oads, also needs to be reviewed,

The second calculatfon, which Impell prepared for TVA,
requalifies the CS pump assembly, in part, to the manufacturer's
allowable suction noz2zle loads and to the Unit 2 discharge
nozzle loads calculated in the piping analysis of record by TVA.

However, the calculation does not address the sefsmic
qualification of the wWestinghouse motor, or the gqualification of
the bolts which restrain the motor to the pump baseplate.
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The CS pump motor is shown on Westinghouse drawingy No. 269CGSC,
TVA contract No. 71-92646.

To address this ccncern, TVA prepared calculation MCL
A09/SCG-4M-00457, Seismic Qualificaticn of Containment Spray
Pump Motor, Rev. 0, dated June 24, 1988. However, the
calculation does not confirm the seismic qualification of the
motor and the motor hold-down bolts to the 1.0g, 2/3g design
seismic louads.

TVA provided the inspectors with an additional calculation
entitled Sequoyah Nuclear Plant, Containment Spray Pump Nozzle,
Rev. 1, dated February 23, 1982 (RIMS no. CEB 82 0225 002). The
team recommends that this calculation be voided, since the
calculation appears to be superseded by the calculation which
Impe)] recently prepared for TVA,

In summary, the team notes that TVA needs to perform the
following:

- Check the CS pump base plate anchor bolts for the design |
sefsmic loads.

. Review the design for the CS pump foundation pad for these
revised loads.

|
|
. Requalify the CS pump for the Unft 1 nozzle loads. ‘
j
| ° Provide evidence that the CS pump motor and motor hold=-down

| bolts are qualified for the design sefsmic loads.

This issue fs designated URI 327,328/88-29-06, Example gq., and

requires resolution prior to the startup of Sequoyah Unit 1.

Adequate resolution for the above URI shall include an

Engineering Assurance review of the design basis information

related to this issue.

The finspectors reviewed a calculation for pump foundation
supports 5CG15173x106 (825 82-1029-482), dated January 29, 1988, |
Drawing 41IN307-3 locates >ump and mark number 410307-1 provides |
the bolt details. Drawing 41N353-]1 Revision 4, contains
dimensions of the pump concrete foundation.

The pump s held down to & 2'=3" reinforced concrete slab by six
1" diameter A307 bolts. There 1s 5/4" of grout and a 6" thick
concrete pad between the concrete slab and the bottom of the ‘
pump support frame.

An anchor bolt s designed for manimum of 16570 1bs. of tension
and 9844 1bs. of shear, These loads are results of a separate
pump analysis referenced as SCG-4M-00168. The bolt stress ‘
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calculation was done in accordance with the methodology provided
in AISC Sec. 5-1.6.3 and concluded that they are within
allowable stresses. The inspectors performed a simplified and
conservative inuependent caiculation anc came to the same
conclusfon. The anchor bo't concrete capacity was investigated
for tensfon pullout locad. The rrout pad and 6" concrete pad
were not considered, which s conservative.

The result indicatcd that there exists a safety factor of more
than four which s acceptable,

The following foundations were inspected in the field:
CS Heat Exchanger 1B per drawing 48N1231, FCR 6873 R1.

CS Pump 1B-B per drawings UE 032-12.50-2, 41N353-1, 41IN307,
41N307-3, 41N309, and 41N309-1.

The lower support for the Heat Exchanger 1B was found to be
installed in accordance with design drawings with regard to
bolting, member size, configuration, and weld size, location and
quality. The following discrepancies related to bolting of the
heat exchanger to the upper support structure were fdentified:

- Six of eight fasteners were loose, two with only 1/2 nut
engagement.

” One assembly had no washer,

° The remaining seven fasteners had flat washers iritalled on
the sloped inside surface of the structural channel flange.
The American Institute of Steel Construction (AISI) Manual
of Steel Construction and TVA Modifications and Addition
Instruction M & Al 9, "Tightening, Inspection, and
Documentation of Bolted Connmections", require the use of
beveled washers for surfaces that slope greater than 1:20.

A fol.owup inspection by TVA alse identrfied that 3/4 finch
diameter Solts were installed. The heat exchanger mounting feet
have holes for one inch boits,

The failure tu install (S5 Heat Exchanger 1B in accorcance with
design drawings and site procedures is Vielation 327,328/
BR=29-02, example 1,

CS Pump 1B8-B was genera'ly installed fn accordince with design
drawings and site procedures. However, the fnspector {derc, fied
that the holes in the mounting bDracket of the vendor sJpplied
pump assembly had been enlarged (slotted), apparently %o aid in
the alignment of the holes with the anchor bolts embedded in the
concrete foundation pad. Vendor drawing UE 032-12.50-2
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specifies 1-1/8 inch diameter holes. At least four holes had
been enlarged a minimum of an additional 7/16 inch. This
minimum dimension {s based on measured gaps visible outside the
washer and assuming the bolt is in contact with the bracket on
the opposite side (nuts were not removed for the inspection).
TVA staff indicated that they were unable to provide awy
documentation to show that this condition had been previously
identified, documented, or evaluated for effect on the seismic
design basis. As a result of this {nspection, TVA {s performing
new seismic calculations to determine the technical accepta-
bility of the as~installed condition. CAQR SQN 880392 was
issued by TVA to address this mati.er.

The fatlure to properly control the installation and design
changes to CSS Pump 18-B installed foundation brackets is
Violation 327,328/88-29~03, example 3,

The walkdown discrepancies identified in the structural section
of this report involve the as=built configuration of the plant.
Adequate corrective action for violation 327,328/88-29-03 will
include retrieval, generation or regeneration of sufficient
system operability determination information necessary %o
resolve this issue. In addition, adequate corrective action for
the above mentioned violation shall include a Quality Assurance
review of the TVA pre-SSQE walkdown discrepancies and the
licensee's previous field inspection/walkdown programs. These
additional corrective actions for violation 327,328/88-29-03 are
required to be completed prior to Unit 1 itartup.

Platform Thermal Growth

TVA found, in May 1985, that structural and miscellaneous steel were
designed and installed without proper consideration of thermal
loading from a postulated DBA (Staff Safety Evaluation Report,
NUREG 1232, Volume 2, on TVA Sequoyah Nuclear Performance Plan -
May 1988). Subsequently, TVA completed corrective measures which
resulted fn sevearal structura) modifications introducing connections
with slotted holes to allow thermal expansion. The staff reviewed
end approved the TVA corrective actions for Unit 2 restart (see above
noted staff SER). The modifications were common t2 both Unft 1 and
Unit 2

The 1inspector found no unreviewed potential thermal growth
interferance of structural stee! and concrete within the coriainnent
spray system, However, the inspeciors reviewed the thermal growth
fnteraction between t“e containment spray piping and the stee!
containment shell,

It was noted during the inspector's field walkdown that several
platforms were attached to the containment spray pipes, Piping
isometric drawing 0600]02-01-02 details the horizontal restraint of
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the pipe at the location of the platforms. These platforms are
acting as pipe supports, (Dre fng 482412-1, R1) and they are in turn
supported by the stee! shell containment. Review of shell stress
summary report (S5CG-CSG-88-091, Rev. O, B25-88-0227-308) revealed
that no stresses from thermal growth were accounted for at the
location of pipe supports.

Design basis related thermal growth of containment shell will be
reflected in the piping reactions and these reactions are to be

incorporated into shell stress analysis. This is required by FSAR
Section 3.8.2.3.2., ftems 4A and 4D. TVA stated that it is their

belief that the calculation did not include piping reations because
they were considered to be small.

TVA presented severa)l aspects of conservatisms {nherent in their
shell stress calculation including conservative shell wall thickness
close tc where the pipina is supported. TVA also stated that when
they determined that the .>ntribution of piping reactions to shell
stresses was considered to be large, such effects were included in
the total stress calculation in the final stress report, thus meeting
the FSAR requirements. The inspector was unable to complete a
review of TVA's {nformation and related calculational packages
CSG=87-058, Rev. 0, B41-87-0605-006 SON Unit 2 = Steel Containment
Vessel - Pad Plate Analysis = Containment Spray System Supports and
CSG-87-037, Rev. 1, B41-87-1019-008 SQN Unit 1 = Steel Containment
Vessel = Pen. X-48A Shell and Nozzle Evaluatioen.

This d{ssue f{s designated URI 327,328/88-29-06, Example r., and
requires resolution prior to the startup of Sequoyah Unit 1.
Adeguate resolution for the above URI shall include an Engineering
Assurance review of the design basis information related to this
fssue.

d., Cable Tray Support

Cable tray supports for CS pump motor €900 V power and control cables
were inspected on a sampling basis. Selected supports were fnspected
to the specifications of drawings 48N13°0 and 48N1360. The cable
tray supports supported power and control trays for CS cables in
6900 V shut down board rooms JA=-A and 18-B and the surrounding .reas.

(1) Eight cable tray supports on tray AM-A auxiliary building
elevation 734 were inspected for proper spacing and location,
membersize, configuration and orfentation, weld size, attachment
lecation on embedded plates and tray attachment to supports,
The following drawings provided the acceptance criteria for this
inspection:

48N1338, 45N828-3, 4BN1340, 48N1360, 48N126]
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One potentia)l discrepancy was noted concerning relocated
expansion anchor bolts and enlarged base plate holes. This
fssue appeared to have little safety significance and was
referred to TVA for resclution.

This “ssue was fidentified ay a deficiency and provided for
licensee infurmation.

The inspector reviewed the TVA design of cable tray supports.
Design criteria SQN-DC-V-1.3.4 entitled Category I Cable Tray
Support System, Revision 1, Derember 22, 1386 (BO5-861230 501),
included Appendix A "Interim Acceptance Criteria for Reevalua-
tion of Category I Cable Tray Supports". The purpose of this
appendix is to provide an interim acceptance criteria for the
reevaluation to be completed prior to the restart of the
Seyuoyah units., A set of calculations SCG1S852x1, (Rev. O, B2S
860913 825), SCG1S47x1 (Rev. 0, B25 860913 801), SCG1S47x2
(Pev. 1, B25-861113-818) and SCG1529x46 (Rev. 1, B25 861113 817)
constitutes such a reevaluation,

As stated in NRC staff safety evaluation, NURE6-1232, Volume 2,
May 1988, several audits have been completed and both interim
criteria and TVA calculational methodology were approved with
TVA's commitment that original FSAR c¢riteria for the affected
cable tray supports will be restored in an orderly manner after
restart. Interim acceptance criteria for cable tray supports
are less stringent than those in the FSAR. TVA calculations
were performed on worst case bases. The SER stated that

regarding the selection methodology, the staff finds that TVA
has used good engineering judgement in its selection of the
wors* cases and found the approach used acceptable for raestart.

The inspector selected two cable tray supports for review. They
are MK=1B in 48N1337, R 10 and MK-2F in @BN1338RSC. TVA's
reevaluation calculation of the cable tray supports also
selected MK-1B as a worst case sample (SCG~1S-47x1) even though
it is at a different elevation (drawing 48N1360). Therefore,
the inspector's review of support MK-1B in 48N1337 constituted a
review of the TVA reevaluation calculation. No imadecuacies
were fdentified.

Next, the inspectors reviewed support MK-2F to determine if this
support s bounded by the worst case support, MK-1B.
Consideration of the number of cable trays at tho support, span
distances to *he next “upports, support member sizes, and its
unsupportey length as prescribed in the TVA worst case selection
methodology demonstrated that support MK-1B bounds MK-2F. This
issu@ 1s closed and the finspectors concluded that design of
cable tray supports 1s adequate for restart,
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Weld Inspection

The {nspectors performed field inspections, observed nondestructive
examinations (NDL), and reviewed welding records (including RT film,
inservice finspection data, etc.) for the following nozzle, piping, and
structural welds related to the CS system on a sampling basis. Welds were
rxamined in the field for size, contour, and surface conditions.
Documentation was examined for welder qualification, weld procedure
qualification, and NDE results of compliance with design requirements.

The inspectors nerformed inspections in the following areas:

a. Pipa Welds

(1) Field welds Prawing (Welding Map)
1199,1200,1201 & 1202 CS-4
F-21,22,23,28,28A & 29 NAVCO A-7204

Detailed welding procedures were chacked.
Welder identification, qualification, and welding
continuity were examined.
- NDE inspections were signed off.
- Qualifications of NDE inspectors were examined.

The NR™ inspectors accompanied by licensee welding QC inspectors
performed the following reinspections:

Type
weld No. Pipe Diameter of Weld Inspection Pe‘formed
1-CSF=21 12% Butt Weld Visual and °T*
1-C.F=22 12 Butt Weld Visual and 'T
1-CSF=23 12" Butt Weld Visual and FT
1-CSF-28 12" Butt weld Visual and P°
1~CSF=28A 12" Butt weld Visval and P
1-C5F-29 12" Butt weld Visual and PT
1-C5F=-30 12" Butt weld Visual only
1-CS5=1199 2" Socket weld Visual only
1-CS-1200 2" Socket weld Visval and PT
1-C5$-1201 i Socket weld Visual only
1-08$-1202 o Socket weld Visual and PT

*PT = dye penetrant inspection,

(2) The inspectors reviewcd the documentation on spuol pilece
Nos, ICS 14 and 15 (Drawing NAVCU A-7204).
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Equipment Nozzle Welds

The inspectors performed the following inspections on one nozzle for
CS pump 1A and two nozzles for CS heat exchanger lA:

Weld No. Pipe Diameter Type of Weld Inspection Performed
1-C5F-42 12" Nozzle weld Visual and PT
1-CSF=31 13 Nozzle weld Visual and PT
1-CS8F=20 12" Nozzle weld Visual and PT

The inspectors reviewed the radiographic film for the following field
fabricated welds:

CSC-X23 12" Butt Weld:s
CSF=-Z8A 12" Butt Welds
CSC-29 12" Butt Welds
CSF-20x1 12" Butt Welds
€sC-31 12" Butt Welds
CSF-42 12" Butt Welds
CsC-28 12" Butt Welds
CSF=30 12" Butt Welds
€sc-21 12" Butt Welds
CSF-22 12" Butt Welds

The radiographic film was reviewed to determine compliance with USAS
B31.7 code in the adequacy of weld quali.y, weld coverage, film
density, penetrameter size and location, sensitivity, and geometric
unsharpness. The following discrepancies were fdentiffied.

The radiographic data sheets which accompanied the file packet failed
to reference the radicgraphic procedure used, However, the licensee
was able to reconstruct this information through review of weld data
sheets and determining the time frame the welds were welded and
radiographed. From the iaspaction dates the licensee determined the
document applicable to the radiography was G-29 Process Specificatior
3.M.3.1, Rev. 3, Sre:ification For Radiographic Examination Of Welded
Joints. As specified in Table 1 of this procedure, in the weld
thickness range of 1/4" through 3/8" a number 7 penetrameter with 2T
sensitivity is required to show on the radiographic film, The review
of the following welds with a nominal wall thickness of .365 and .375
inches revealed a number 10 film side penetrameter was placed on the

material.

- 1-CSF-X23 375 wall
- 1-CSF-28A 375 wall
- 1-C5F-29 . 375 wall
- 1=CS§F-20X1 .375 wal)
- 1={SF=31P4 75 wall
“ 1=CSF=-42 375 wall
- 1=CSF-28 375 wall
- 1=CSF-30 3756 wall

Initially the licensee was unable to provide a basis for using a

s e
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number 10 penetrameter when a number 7 was specified except they
believed the weld, with reinforcement, was actually thicker than .375
inches. To determine the actual wa'!l thickness, the inspector
requested an ultrasonic wall thickness of the following welds.

- 1-CSF-28 Measured minimur: wall thickness .372
- 1-CSF-131 Measured minimum wall thickress .246
- 1=CSF=23 Measured minimum wall thfckness .381
- 1-CSF-28A Measured minimum wall thickness .426
- 1-CSF-29 Measured minimum wall thickness .462

As noted above we ds 1-CSF-28, 1-CSF-31 were below the .375 wall
thickness and a number 7 penetrameter {s reauired to meet the
requirements specified in USAS B3l.7

Table 3.2.2.2 nf the FSAR states the code applicable for fabrication,
and nondest uctive examinations of TVA Class B piping is B31.7.

The licensce informed the inspector that Code Case 115 was approved
and allowed the substitution of ASME Section IIl requirements for
pipirg weld. ASME Section IIl allows the use of a number 10
penetrameter in the thickness ranges discussed above. Based on the
applicability of Code Case 115, the penetrameter selection s
acceptable.

The licensee performed calculations of the pipe weld to heat
exchangar nozzle weld (CS-1-00-31) with a measured wall thickness of
246 inch thick to determine seismic and pressure/temperature
adequacy. Calculation number SCG-4M-(046] determined the weld is
sefsmically adequate. Calculation number SQN-72<D053 determined a
minimum wall thickness requirement of .151 inch., Therefore the weld
thickness is considered adequate, The inspector determined the wall
reduction from the original design nominal wall thickness of .375
fnches occurred when grinding was performed during fabrication to
remove surface defects found by radifography. The licensee was
successful 1n producing a defect free weld that passed the
radiography examination; however, they failed to consider the minimum
wall thickness requirements. Quality Control inspection for wall
thickness reduction was not included in the inspection program during
fabrication of the field piping welds.

Failure to comply with the committed to B3l.7 weld standard
implemented by TVA procedure G-29 s violation 327,328/83-29-04
example 1. Adeguate corrective actton for this violation will
include TVA review to determine if minimum wall design requirements
were met on other field fabricated pipe welds.

in addition to the above radiographic film review, the licensee
re=radiographed the following 1isted welds for the inspectors review:

1=CSF=23
1=CSF-28A
1-C5F-29
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The f{nspector's review included a comparison of the original
radiographic film to the new film to determine if the original weld
radiographed matched the weld number shnown on the drawing. The new
film was also reviewed for weld guality and a determination f{f
intergranular stress corrosion cracking (IGSC) and/or microbiological
intrusfon corrosion (MIC) had occurred. No fabrication defects were
observed and no IGSC or MIC were apparent,

Structural Welds

The inspectors veviewed the pipe support calculations for pipe
restraints 1-CSC~15, =47, =400, =403, =413 and =444, in part to
confirm that the pipe support detail sheets properly indicated weld
sizes where required, and that welds were checked to confirm
structural adequacy with respect to the forc~s {mrosed by the
connected members. The inspectors did not identify any deficiencies
from this review.

The inspector reviewed a weld calculation of the heat exchanger lA
foundation suppcrts. The calculation required two 1/4 inch fillet
welds 6 inches long on each side of the web of a M4 X 13 diagonal
member (see SCG 1S 180 Rev, 7, B25-88113-801, dated January 3, 1988,
which in turn references SCG 15 179, B25-88-0223-310, dated
February 22, 1988 = P 118 for 1/4 inch welds). The Mdx 13 section is
a newly added member to strengthen the foundatict support required by
a recent modification (see CAQR SQP 870 188, 3/1.'87). This weld
connects the web of the Max12 to the flange of vertical member of
8WF35., The angle between two members is shown to the 56.5 degrees.

The theoretically available maximum length for the fillet weld due to
geometric constraints including 56.5 degree angle between the members
as well as TVA's subsequent field as~built measurement indicated that
it is not possible to have more than 4 inches of weld., TVA admitted
that 6 inch length in the calculation does not raflect field
measurement and a CAQR 1s being fssued reflecting thc error in the
calculation. TVA has initfated a modification to the calculation
with the purpose of showing that the current as~buflt weld of
approximately 4 inches of weld continues to be adequate to satisfy
design requirements committed to in the FSAR.

The fssue will remain open subject te a review of the calculation,
TVA has detarmined that this issue is to be resoived prior to restart
of Unit 1. TVA indicated that revised calculations would include
svaluation of calculational conservatism as well as conservatism in
the value for the weld allowable stress. in addition, an entire weld
calculation of the heat exchanger foundation supports fis being
re~evaluated for a complete accuracy check. It should be noted that
a previous 101 report (NRC Imspection Report 50-327-88-121, May 26,
1988) noted several calculational errors and Rev. 3, of SC GIS 179
that the current inspector has reviewed is supposed te have addressed
the ftems with "line by line review comments". This issue 1is
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designated URI 327,328/88-29-06, Example s., and requires resolution
prior to the startup of Sequoyah Unit 1. Adequate resolution for the
above URI shall include an Engineering Assurance review of the design
basis information related to this issue.

Operational and Experience Review Ilssues

The following areas were reviewed to determine 1f systemic operational or
experience review issues existed.

Restart Test Program (RTP)

The inspector reviewed the Unit 2 CS system Restart Test Program
(RTP) test matrix and compared the matrix to the Unit No. 1 C§ system
functions. The inspector also compared the general Unit 1 program
against the Unit 2 completed program. The inspection objectives for
the CS along with the inspector's finding are provided below.

(1) Unit No. 1 CS Restart Test Program Review
The objectives of this inspection were as follows:

. To verify that the Restart Test Group (RTG) functiona)
review process in being adequately implemented.

b To verify that component/system functions that are
identified as requiring testing are properly dispositioned.

B To provide a sample assessment of the technical adequacy of
several portions of previously completed preoperational
tests that are being used to satisfy the furctional testing
requirements,

e To provide a sample assessment of the correctness of the
FSAR as it related to system functional requirements.

The inspectors reviewed the fdentificd system package to
verify compliance to the specitied program. Specifically,
the following items were addressed during this review:

- Verify that the functional analysis report (FAR) matrix
package compiied with the following documents as applicable
and contained the necessary information:

Function Review Procoss = Unit 1 (SIL-6)
Function and Punchlist Tracking = Unit 1 (SIL-7)
Test Analysis Report = Unit 1 (SIL-8)

Function Analysis Report = Unit 1 (SIL-9)

RTP Interface Report ~ Unit 1 (SIL-9A)
Modification Review Report = Uni

i
-
9

.
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RTG Generated Testing Implementation Unit 1 (SIL-10)
RTG Closure Reports = Unit 1 (SIL-11)

Review (10-20%) Division of Nuclear Engineering (DONE)
documents to Restart Test Engineer (RTE) which 1ist
component/system functions and verify that the functions
were listed on the functional review matrix (FRM).

Determine 1if RTE has ddentified any additiona)
component/system funztions as a result of the reviews and
ascertain the reason the furctions were not listed by ONE.
Verify that any additiona)l functions fdentified during the
review were listed on the Punchlist and determine if they
were properly identified 1o DNE and if the item resulted in
a Condition Adverse to Quality Report (CAQR).

Ditcuss with RTE their background experience and verify
qualifications, documented training, and required reading
are in accordance with SIL-1,

Review the FAR, including the punchlist report and FRM to
ver!fy that the above documents are in agreement as to
number of fdentified retests/tests to be performed, the
disposition of punchlist {tems, and the resolution of
identified interface items. Additionally, the conclusions
reached by the RTE should be evaluated and discussed with
the RTE. The following points should be considered when
performing the above review:

(a) If the function has never been tested: 1{s testing
planned; what type of function (f.e., control,
indicatfon, safety, etc.); will a special test be
written or will the existing SI be modified? If a
safety function s f{nvolved, was existing SI
inadequate? Was CAQR fssued?

() If function was last tested during precperaticnal
testing, should 1t be incluced in an existing SI as a
requirement or an enhancement, added to a preventive
mainterance program or ISI program, etc.?

(¢) Are TS, FSAR, and/or design criteria document changes
necessary? What method has TVA used to identify/track
these changes?

Evaluate the supervisory and JTG review and approval of the
system package

Verify that the FRM reflects the functions listed in the
applicable FSAR and 75 section.
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The inspector determined that for the CCS (system 72) the
requirements of the Unit ] restart test program were properly
impiemented. The inspector did question the following:

DNE provided functions 72-052 and 72-053 required the local
handswitches (1-HS~72-28 and 1-KS$S=72-39B) to open or close
their respective valves from the local control station.
These functions were not verified as part of the review
process and the FAR indicated that DNE concurred with the
RTE that the functions were neither normal nor safety
functions for the system,

Subsequent discussion indicated that the ability of the
local switches to open the valves in nuestion was verified
during preoperational testing. However, the closing
function of these local switches was noy verified. The
licensee indicated that the JTG had advisae.' the RTE that as
long as the specified function did not require additional
testing DNE agreed that the local switches a'd not provide
any safety or norma) control! function and we-e installed
for maintenance purposes only. Given that the switches are
located in an area that would be inaccessible during an
accident condition, the inspector agreed with th: licensee
position that this function would be outside the intended
scope of the RTP.

Functions 72-002 and /2-0i7 require that the CS pumps
deliver 4750 GPM with a discharge head of 143 psid. For
Unt* No. 2, RTG had determ’ ~d that during preoperational
testing the vendor pump c.-.es had nnot been properly
validated and required in STI-65 that a three point flow
test be performed. However, for Unit 1, the licensee
indicated that the function would be validated by SI=37.i &
37.2 for the 1A=A & 1B-8B pumps respectively. These two SIs
only require a single point verification of pump
performance as required by ASME Section XI. The inspector
gquestioned the acceptability of validating pump performance
with a single point test when the licensee's preoperational
test for pump performance was nuver satisfied,

The licensee was reguested to justify the adequacy of a
single point test to validate this function for the lA-A &
18-8 pumps.

Functions 72-003 and 72-018 specify CS heat exchangers 1A &
1B differential pressure (DP) as 10 psid. The finspector
determined that the 10 osfd specified was fn error because
the results of recent CS flow caleulations for both Uait 1
and Unit 2, which were performed to verify the adequacy of
the modified system to delfver the required 4750 GPM,



indicated that maximum heat exchanger DP could not exceed
6 psia at 4750 GPM,

’ The inspecto requested that TVA determine if the FAR
functions were incorrectly stated and 1f so detarmine if
the FRM shou'ld be modified to accurately reflec’ = maximum

x of 6 psid. Additionally, the FAR should be clanged to

. reflect the correct maximum heat exchanger DP,

[ = g -~

Resolution or these fssu.s is a restart ftem and was committed
to by the licensee at the inspection exit held on July 8, 1988,

e

-

Comparison of Unit 1 RTF to the Unit 2 Completed Program

The purpose cf this compar .on was to determine the adequacy of the
modifé 4 Unit 1| RYP as contrasted to the Unit 2 program that was

accepies by the NRC and wozumented in NUREG-1232 Volume 2, Safeiy
Evaluation Report of TVA Sequoyah Nuclear Performance Plan.

The RTP for Unit . was essentially the same as that for Unit 2 and
the evaluation and couclusions discussed in the SER mentioned above
are considered valid for both .nits. However, the Unit 1 program
scope was reduced from that used for Unit 2 based on lessons learned,
and as a result of modifications to other Unit 1 program: that we.'e
inputs to tha RTP. These differences along with th: inspector
comments are provided below:

bl et man e meomma i L e e e L e

. Once the design functions ware established, the revicw of the
impact c¢f previous modifications was performed by :he RTE
utilizing $iL=98 to generate the modification review report.
This was different from the Unit 2 program which utilized the
DBVP output for the 1ist of medifications which may effsct the
system,

The inspector identified a possible weaknats with thic approach
specifically, the Unit 2 program had also used re< iine drawings
to depict the as constryucted system at the time the
preoperaticnal tests wire performed. Combining the DBVP output
(1.e., moas since time of licensing) with the red line drawings,
the Unit 2 program evaluated the :dequacy of post modification
testing of al) modifications subsequent to successful
preoperational testing. In comparison, the Unit 1 program which
did not include the red line drawing process created a gap
favolving the adequacy of post modification testing between the
time the preoperational test was performed and the time of
fssuance of the operating licensing (OL).
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The above mentioned problem only affected those functions where
the licensee was taking creuit for preoperaticnal tests to
validate adequate testing of the specified function,

- dh-bd oo 4 oumane s n Bl e e el iy - o _add aa e e L e e e I L aai D _————Ny -



89

Subsequent to the finspactor's identification of this problem,
the licensee determined that 274 modifications fell into the
post preoperaticnal testing and pre OL category. Of these, 190
modifications were reviewed as part of the modifications review
for Unit 1 and 16 were Unit 2 only which left 68 modificationa
to be reviewed. Two of the 68 modification were determined to
have a potential impact on previously tested equipment and both
of these modifications were determined to be adequately tested
and had no impact on the function involved.

The Unft 2 program reguirement to review the results of the post
maintenance test survey was not included in the Unit 1 program.
This decision was based on lessons learned from the Unit 2
program which indicated that approximately €% of the MR reviewed
indicated either a lack of anequate test documentation or a lack
~f adequate testing. Additfonally, the post maintenance test
survey was not conducted for Unit 1 as part of DBVP, therefore,
the RTP could not use it as an input to their process.

The inspector was provided with a copy of memo (RIM S$16 880624
890) dated June 24, 1988, from the RTP manager to the JTG which
provided statistics from the Unit 2 effort and provided the
basis for not including it in the Unit 1 program. Additionally,
the inspector was informed that the additional testing controls,
put in place at the statifon as a result of the Unit 2
maintenance program upgrade should also reduce the impact of
possible inadequate post maintenance testing on the validity of
previc s functional test.

T Unit 2 requirement to review the impact of the piece parts
review was also deleted from the Unit 1 program. The licensee
provided the inspector a copy of a February 10, 1988 letter to
the NRC (RIM L44 880210 800) which indicated that based on the
Unit 2 program lessons learned the scope of the Unit 1 plece
parts program would be reduced. The letter indicated that less
than four hundredths of one percent (5 of 13,000) of the
reviewed parts required change cut.

The . , based on the above statistic, did not identify a need
to review the output of the piece part program for impact on

functiona) test validation. Additionally as stated above the
licensee feals that the improved maintenance progran would

ensure that any part replaced as a result of the piece parts

review would be adeguately tested.

As stated earlier based on the above minoy program
implementation changes, the evaluation and conclusior for the
Unit 2 program as stated in the SER appear to generally bound
the Unit 1 program.
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With the exception of tne three point pump test, the RTP appears to
be adequately implemented.

Quality Assurance (QA) audit or surveillance items which may be
applicable to Unit 1

During this finspection the licensee was reguested to provide the
results of ary quality assurance audits or surveillances which had
been conducted on the CS System., Discussions with licensee personrel
concerning this subject revealed that no audits or surveillances had
beer conducted specifically on the (S system. 4&udits are conducted
to verify programmatic controls and surveillances are conducted on
specific site activities. Further discussion indicated that, if
geficiencies on the (S system hao been fgentified by other
programmatic audits or activity surveillances, the results would be
available on the TROI computrr tracking system which was reviewed by
the inspectur, As a result of the above, the licensee was requested
to provide the results of any audits concerning operational readiness
conducted prior to the restart of Unit 2 The licensee provided the
audits and the inspector reviewed them Yor proper corrective action
and closeout (as apprepriate). The folloving audits were included in
this review:

SQA-87-0020 Restart Test Program

$SA-87-0019 Contro)l of Replacement Items

SQA-87-80% RTI=1.1 Master Test Sequence

SQA-88-804 Revised Procedural Ctange Review System and
USQD Process

SQK-88-804 Correction of Qefici:ncies

SQA-86-007 Calibration of CSSC Instruments

WBA-87-0018 Generic Reviews of VBN Categories

SSA-88-8(7 Generic Reviews of '¥BN CAQRs for Impact on SQON

No viplations or geviations were found in this area.

Employ=e Concerns CATD items which are specifically applicable to the
Unit 1 or Uni. 2 CS systeas

The inspector reviewed fssue: which had been presented to the New

Employee Concerns program for sign‘ficant items applicable to the
containment spray system. The iwew Employee Concerns program was

formed on February 1, 1986, in order to resolve problems identified
after that date.

The licensee was requested t> identify any ECP issues which coulA
affect the (S system. One case, ECP-87-5Q-510-09, was identified as
being relevant to containment spray. he report for this open case
was to supercede ECP report ECP-856-5Q-253-0] and provide a revised
responss to NRC allegation RII-84-A-0187, which involved the adequacy
and implementation of procedures concerning heat number valication on
structyral material. The orijinal licensee finvestigation had
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concluded that the concern in ECP=R86-50-253-01 was unsubstantiated,
but this conclusion was later invalidated and the case reopened. The
reinvestigation reviewed the heat number validation program for the
time period from 1977 through 1984 as well as the information from
previous fnvestigations.

The ECP-87-5Q-510-09 investigation fdentified 31 receipt inspection
data cards for QA lavel I structural steel on which material
inspectors certified that the inspection was accomplished according
to procedure when it had not been. In addition, ECP identified a
number of violations of heat number validation procedures, including
a seven year perfod of routinely verifying heat numbers by using an
indexed listing which was unauthorized and contrary to procedures.
Use of the ingexing listing nas been evaluated for impact on the
quality of pressure boundary construction but not for structural
construction,

The inspector reviewed a draft of the ECP report, and a TVA lett.
dated May 27, 1985, from the Site Quality Manager to the Site
Director in response to the ECP report draft. This letter stated
that the ECP report brought into question the adequacy of the
material controls for the structural steel installed at Segquoyah
during construction. The letter also outlined a proposed plan of
action to assure the required traceabil’'y. The planned course of
action had not been finalized at the time of the inspection,

A1l information nbtained during the {inspection regarding this
Empicee Concern will be forwarded to the Allegation Coordinator, NRC
HQ Office of Special Projects, for inclusion into the overall
resolution of heat code traceability issues.

The finspector also reviewed the listing of all safety significant
employee concerns and open files, and identified approximately thirty
additiona) cases involving general issues which could possibly affect
containment spray. The licensee provided the inspector with a
summary of the resolution or the status of each of these cases., With
one exception, the cases identified by the imspector had either Deen
unsubstantiated, were restricted to systems other than the Unit 1 C§,
had not atiected equipment operability, or were being addressed
programmatically and adequately resolved.

ECP-88-50-658, concerning wall thickness on inaccessible tubing,
appearad to have possible relevance to containment spray. This
concern resylted from an allegation made at Eellefonte that Sequoyah
may not have adequately handied a nonconformance fdentified at
Bellafonte. The issue identified that Segquoyah had a problem with a
fatlure to verify wal) thickness on inaccessible tubing as identified
on BLN NCR 4658. Im response to *he inspector's reguest 0 evaluate
the con.ern for possible aspolicability to Unit 1 C§5, the licensee
determined that “he issue was being addressed through PIR SQNCEBE?4
and that corrective action and closure will P2 & post restart item
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for both nits. The VIk does affect the Containment Spray System, in
that tube steel was used in “he support. for that system. The
naximum decrease in tube steel wall thickness identified in this PIR
is 6.2% less than required. CEB-Cl 21.82 permits a 205 increase in
allowable stress in determining restart status. Since the area of
steel increases linearly with the wall thickness, and the rection
modulus could increase with the square of the wall thickness the
worst case would be (1-.062)7=.88, or a 12% reduction fn section
modulus. Therefore, under the maximum design stress conditions, the
tube steel would qualify for restart.

Maintenance History and Trending

Jn response to viclations identified in Inspection Reports
327,328/85-45 and 327,328/86-37, TVA implemented fin 1986 a
maintenante history and trending program intended te improve the
timeliness and effectiveness of corrective actions for equipment
failures and out-of-tolerance conditions. As described below, the
maintenance history and trending consisted of an "Operability
Lookback"™ at pre-1986 issues, and an ongoing program consisting of
several comnuter data-bases. The inspector reviewed portions of the
history and trending for components in the CS system to identify
possible equipment operabilfty issues and to assess the effectiveness
of the licensee program,

Within this area of fnspection, no viclations or deviations were
identified. Effective use of histo,.ca]l maintenarce records to
identify and resrlve recurring problems had been made by the licensee
on several occasions. In the future, as more information is acded to
the data bases for periods of plant operation, and the presently
planned refinements have been fully incorporated, the tracking and
trending program should prove more useful.

(1) Operability Lookback Review

To aid in identifying potential operabisity questions resulting
from past undetected repetitive failures, the licensee
“"Operability Lookback" review was conducted to identify and
evaluate eq:ipment problems which occurred prior to the
initiation of the tracking and trending program in 1986. The
objectives of the lookback program included the identification
of adverse conditions associated with equipment operadility, the
evaluation of these conditions for significance with respect to
safety, documentation of the existence and effectiveness cf
corrective actions, and the proposal of additional or modified
corrective actions. The Operability Lookback wutilized data
obtained from PROs from both Sequoyah units, and interviews with
senior onlant employees The review process evaluated
operability issues involving generic eguipment groups, &s well
as problems with specific indivigual components.




The inspector reviewed each PRO evaluation from the CS system
portion of the Operactlity Lookback. The Operability Lookback
review had fdentified eleven significant component fatlures in
containment spray. Of these, the following were classified by
the licensee as fsolated cases:

The 1B-B containment spray pump failed to manually start
because the breaker locking lever was not adequately
jubricated. The PRDO evaluation included a review of prior
work requests (AS29411, A38689, A232/41, Al157697) and
concluded that there was no evidence of repetitive failures
for the same root cause. In response to this finding, a
recommendation was made to revise maintenance finstruction
(MI=10.4) to require lubrication of Dreaker locking levers,
The inspector confirmed that this procedure modification
had been made,

Containment Spray pump 2B-B failed a surveillance test
because the timer was out of tolerance.

Containment spray pump Z2A-A was cdeclared inoperabie due to
a failyre of undervoltage relay BCTA-72-27. The PRO review
noted that there had been a similar previous undervoltage
relay failure on DG 12, but the two failures were not
considered to represent a trenu

Check valve 72-525 failed SI=166..5 twice, Because the §!
was run every 92 days and the valve only failed twice, the
PRO concluded that the problem was n.t significant, ...
additional corrective action was not rec.vmended.

Check valves 72-506 and 507 failed a surveillance test
because the valve internals had not been rep.ced after
flushing the system.

Flow transmitter 2-FT-72-13 fafled upscale due to air being
trapped ir the sense lines, The PRC evaluation documented
that another failure of this flow transmitter had occurred
on 4/11/83 due to a failed power supply.

Containment spray mini-flow valve wiuld not open due to a
Buchanan plug coming loose on the control room handswitch,

The following issue was also fdentified in the lookback review:

Possible deterforation of the containment spray heat
exchanger tubing could go unnoticed. The recommended
correstive action was to perform eddy current testing of
the heat exchanger during every outage. The PRO evaluation
package, dated 1/27/87, states that this eddy current
testing had been performed at least once since 1579, The
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inspector verified through discussions with the licensee
that the eddy current testing had been performed during
subsequent outages.

The following CS {issues had been incorporated into the
Operability 'ookback generic equipment concern packages for
Arrow Hart and Limitorque:

- Flow Contro) valve 1-FCV~72-24 failed to open due to dirtv
breaker contacts (Arrow Hart).

- Failure of BCTD-072-2A (Arrow Hart).

- 1=FCy=72-20 failed to open due to loose bolts on the torque
switch (Limitorque). The PRD review generic package for
this 1ssue included one additional example of a valve which
failed to stroke due to loose bolts,

The generic PRO review package for Arrow Hart contactors
fncluded at least efght PROs addrcssﬁng failures of these
components. The generic review, dated 3/13/87, stated that
problems with the contactors had occurred since early plant
operation, and a corrective .saintenance plan had been documented
in LER 84014 R1. After implementation of this corrective
maintenance plan, acdditiona)l failures occurred due to dirty
contacts and dirt in the lubrication. ONE and Electrical
Maintenance then determined that the lubrication appeared to
craate problems which negated the benefits., Laboratory testing
was performed which showed that unlubricated contacts performed
reliably for five times the number of cycles expected during the
40-year life of the plant. As a resu:t, the lubrication was
removed, and MI-10.40 was revised to require inspection of the
breaker contacts. The inspector discussed the current status of
this 1{ssue with Electrical Maintenance persocse), and the
problen appeared to have been resoclved,

The inspector gbserved that once the Operability Lookback issues
had been fidentified through a search of the PROs, the PRO
reviews made effective use of available maintenance tracking and
trending data records when evaluating th. issues for repetitive
or generic failures. However, the a-ses m 1ts appeared to focus
primarily on failures of a particular ¢- _cnent having the sam¢
root cause, and the review could therefore have failed to fully
identify the significance of repetitive failures due to
different causes. Frequent failures of a particular type of
component for different reasons or due to failures of different
subcomponents could indicate the need to increase the testing
freguency for that component.

In addition, because the Operability Lookback was Ddased
primarily on a review of existing PROs, the potential existed
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for repetitive failures apparent from WR records not to be
identified. The inspector performed a cursory review of the WRs
fssued during the r~2.luu o1 he lookback study, and noted
possible patterns which were not picked up by the Operability
Lookback. In particular, an unusually large number of WRs were
observed for the flow transmitters and flow {ndication
instrumentation, including calibration and other problems. This
was not reflected in the Operability Lookback. However,
previcus trends, if they continue and are of significance, are
expecteq to be identified by the new ongoing tracking and
trending program,

This; issue was identiffed as a deficiency and provided for
licensee information.

Inspection Report 327,328/87-24 identified that the findings of
the Operahility Lookback program were being tracked to
completion but were not being directly factored into the new
tracking and trending program data base. The licensee had
responded that the operability lcokback issue summary packages
would be made readily available for utilization by those groups
reviewing the trending and tracking data for repetitive
instrument deficiencies. The finspector noted that although the
Operability Lookback equipment failure issues were not directly
factored into the new procram, those fssues addressed in WRs
were included in the maintenance history records and thus
available for incorporation in future trending reviews.

In conjunction with the review of the new mainterance history
and trending program, the finspector reviewed the history and
trending records for subsequent failures of selected comronents
flagged in the operability lookback review. The resul.s are
documented below.

Maintenance Mistory and Trending Program

ANS 3.2/ANSI NI18.7, Section 4.1.4 requires that a program be
established which detects trends in activities affecting plant
safety which may not be apparent to the day-to-day observer.
Procedural requirements for trending the required information
obtained from WRs, special reports, and out-cf-calfbration
reports are specified in SQM-58, "Maintenance History and
Trending". The inspector reviewed Revision 6 of the procedure.

The Maintenance History and Treoding program documanted fin
SQM-58 was twplemented to satisfy he ANSI requireme .ts by

providing ¢ mprehensive maintenance n'story records for major
plant compomeni:, in & readily retrier.ble format useful for
Maintenan: nistory tragks three
1) NPROS reportable ftems, 2) Class 1€ and 50.49

detecting fatlure trends.
. .tegories:
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components, and 3) Other components (including CSSC) falling
outside of the other two categories.

Maintanance history information is tracked in three data bases
from which 1t can be trended:

(a)

(v)

(c)

NPROS: Program Procedure 1601.02 documents that ANSI N18.7
history and trending requirements will be satisfied through
use of the NPRDS program. The NPRDS program, managed by
INPQO, provides maintenance trending and relfability
information which {s both specific to Sequoyah and commor
to the industry. The components tracked by NPRDS are
pressribed by the program description. Semi-annual
trending reports are prepared bDiased on this cata base, each
covering a twelve month period so that all significant data
will be included. The trending analysis incorporates
criteria for identifying both repetivive and generic
component failures.

EQIS: Program Procedure 1601.02 documents that 10 CFR
50,49 tracking requirements will be satisfied through the
use of the EQIS data base. EQIS is used to store NPRDS
reportable activities, Clavs 1E and 50.49 faflures, and
certain other “ailures documented on WRs. The data entered
into EQIS 4s primarily fatlure related. EQIS was
‘wplemented in January 1986 -nd contains information
processed after that date.

The 1€ and 50.49 components are trended annually with EQIS
using the same criteria as for the NPRDS data. (CSSC
components which are non=-NPRDS and non=1E/50.49 are also
trended annually using EQIS. The capability exists %o use
EQIS to trend the NPRDS components but this is not
routinaly Jdone.

EQIS trending is also required whenever a component failure
results in & reactor trip, turbine trip, load reduction, or
LER. Each time 2 work regquest is entered, the data base is
reviewed for similar faflures of that component and
cumponents with three or more failures are flagged for
further review,

Maintenance History: The Maintenance History data base
contains records of a)) maintenance activities requiring
documentation for tracking, both failures and mon-failures,
Thic data b7 e can be sorted and trended using tne SEEK
program to obtain comprehensive maintenance records for
particular components, dut the program is not designed for
routine use for igentifying repetitive failure trends.
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The threshold criteria which indicate a rapetitive or generic
fatlue are specified in SQM=58 as: 1) Any component failing
two or more times in 12 months, 2) Any component model! number
with failures or more than 3% of the .omponents during 12
months, and 3) Any item of the same function made by the same
manufacturer with 5% fatlures in 12 months. SQM-58 requires
that when repetitive or generic component failure trends are
fdentified, an evaluation be performed in accordance with the
appropriate attachments to the procedure.

The inspector reviewed selected WRs to independently identify
fssues relevant to equipment operability, and to assess how
effectively these issues were being evaluated and trended by the
licensee. The licensee was requested to provide a list of all
WRs fssued on the Uni® 1 CS system since 1985 (the approximate
time period applicable to EQIS entries), including those WRs
which were efther active or completed but in the review process.
From the Yist which was provided, the inspector reviewed *hose
WRs listed below for generic issues which affected equip ent
cperability and could indicate design problems, a need for
increased preventive maintenance, cr a need for an incre..» in
surveillance testing frequency. For purposes of the inspector's
review, an equipment failure was defined as any condition which
could prevent the equipment from performing its intended
function. This included out of calibration conditions. When it
was not apparent from the WR wh~other or not the equipment was
actually found out of tolerance during a calibration, the IM
cJs)ibration cards were consulted., In some cases the available
information was not sufficient to warrant a failyre
determination,

WR # Component Description

8278242 Active WR =~ Repair or replace
thrott 'ing valve orifice (WR dated
12-4-88)

AS60117 PMP=72-10 No fatlure. Of) leakage created a

room hazard. Cause of the oil leak
was a loose plug in the reservoir
and & poor of) level sight glass
gesign, which resulted in
overfilling and leakage. Replacement
of the sight glass with different
design was recommended. (WR dated
8/2/8%)

AS28784 PMP=72+-10 Noe failure., 011 leakage was being
caused Dy a loose reservoir plug.
(WR dated 3.21/8%)

o
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8117523 PMP=72-10 Failure, Active WR - During four
performances of 51-37, the pump had
come close to exceeding thi

I acceptable ASME Section XI vibretion
range. The pump motor was aligned

I to the pump. The cause of the

. problem was attributed to nirmal

. operating conditions over a jeriod

' of time causing a gradua

}'- misalignment. (WR dated 5/20/86)

!

l

|

I

|

l

f

|

B23227% PMP=72-10 Active WR = Change grease fin
coupling, verify no leaks per SQM 66
to ¢lear CAQR SQP-880035., (WR dated
4/27/88)

B232274 PMP-72-27 Active WR = Change grease in
coupling, verify no leaks per SQM 66
to clear CAQR SQP-880035. (VR dated
4/27/88)

AD89626 MTR-72-108 Failure, Surveillance had indicated
inboard bearing was bad. Vibration
analysis had indic ted progressive
worsening. The motor bearings were

u replaced and the motor was retested

- successfully. The problem was

attributed to normal wear. (WR

dated 1/15/85)

i

| A5438339 MTR-72-108 No failure. Performed insulation
; check per MI-10.20. (WR dated
| 12/5/85)

! A291498 MYOP=72-02 No faflure on Unit 1. The Unit 1

operator was replaced after it was
used to replace the operator in
. Unit 2, (WR dated 2/1/85)

B295983 MVOP-72-218 Ko fatlure. Rebuild Limitorque
| operator and replace gear box grease
per MI=11.2. (WR cdated 2/23/88)

8234170 MVOP-72-22A Rebyuild Limitorque operateor and
replace gear Dox grease per MI-11.2.
(9/22/87)

B295970 MYOP-72-39A Rebutilg Limitorgue operator and

replace gear box greace per MI-11.2.
(1/4/88)
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8234173

B103544

B234171

8228011

B247230
8784921

B784807

B114204

8233705

B233706

B751301

MVOP=-72-208

MOVOP-72-34

MVOP=72+23A

MVOP-72-0039

MVOP=72-13
VLV=72-misc

VLv=72-512
VLV-52-513

VLV-72-503

VLV=72-5028

VLy=72-504

FCV=-72-40

Rebuild and regrease of Limitorque.
(WR dated 5/22/87)

Active WR = Valve stem broke during
functional test (WR dated 1/6/86)

Rebuild and regrease of Limitorque.
(WR dated 9/22/87)

No fatlure. Sampled ?roasn and
replaced plugs. (4/4/87)

No fatlure. (10/27/87)

Active WR = Specifies for 1isted CS
system valves, visually finspect,
stroke to ensure no binding, check
for packing leakage or damage,
repair as necessary. (WR dated
5/27/88)

Active ¥R - Removal of valves from
system, performance of setpoint and
leakage test, repair a: necessary,
and reinstallation. (WR dated
5/21/87)

Active WR = Valve binds when
operated. (WR dated 3/14/86)

No failure, Excessive force had
been required to open and close the
valve. when the valve stem was
cleaned and lubricated, it
functioned properly. (WR dated
4/18/87)

No fatlure., Excessive force had
been required to open and close the
valve., When the \alve stem was
cleaned and lubricated, it
functioned properly, (WR dated
‘)“ 18/87)

Failure, Active WR = FCy-72-40
fatled the maximum stroke time for
S1-166.6 (PMT on MOVATS) with a
stroke time of 11 seconds as
compared to & limit of 10 seconds.
(WR dated 3/10/88)

— Ny .




B119812  FCv=72-40

AS29253 FCV=72-2

8100508 FCV=72-34A

Al16682 FCV=72-22

8292544 FCv=72-13

B784949 FCV=72-misc

A524367 FE-72-34

A524366 FE-72-24

8119627 FT=-72-138

100

Faflure. Valve FCV=72-40 failed the
§1-166.6 stroke time test. The
problem was corrected by resetting
the open )imit switches per MI~11.28
and the stroke time acceptance
criterisn was then met. ( dated
4/14/86)

Failure. The valve had failed to
open during the performance of an
S$I. The problem was corrected by
cleaning the contacts at the
starter. (WR dated 1/26/85%5)

Failure. The valve stem coupling
broke while attempting to handcrank
the valve open during a furctional
test, The failure was attributed to
stripped coupling bolts caused by
excessive force. The bolts were
replaced. (WR dated 1/14/86,
DQuplicate of WR 103544)

Replacement of Crydom relay 1A1-153,
which had burned up. (WR dated
10/25/85)

Active WR = Rework ty' ‘ng to resolve
SMI-1-317-26 FCV=72-34
discrepancies. (WR dated 3/9/88)

Active WR = For specified CS
valves, WR specifies checking and
cleaning and lubricating valve stem,
stroking test position indication
and smooth travel, {inspection of
packing condition, repair as
necessary. (WR dated 5/27/88)

Removal and reinstzllation of insu~
lation for ISl inmspection. (WR
dated 1/9/86)

Removal and reinstallation of
insulation for ISl 1inspection,
(7/1/8%)

Ouring an ocutage, the flow indicator
indicated flow when pump was off,
The instrument (Rosemont) was found
to be within the allowed bands

L e e e e  ——— e ——



B118633

B21875%

B132532

A550904

B237669

8221760

8227289

A529411

8285372

FT-72~138

FT=-72-138

F1-32-138

Fl1-72-13

F1-72-34

FM=72-13A

RLY=72-34A
aLy-72-138

BCTA-72-10

BCTD-72-39
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during the recalibration. (WR dated
5/2/86)

Calibration Check for SI-37 B. (WR
dated 4/4/86)

Failure. During an outage, the Flow
transmitter was providing a 600 gpm
signal to the indicator, when no

flow was present in the system, The
threads on the tee connection were
defective, and the te2 was replaced.
(WR dated 1/3/87)

No Fatiure. Calibrated for SI, and
as~found was within specifications.
(WR dated 5/4/86)

Instrument was calibrated for $1-32
Part B. (WR dated 10/22/8%5)

Active WR - Flow Indicator showing
approximately 1000 gpm flow with
pumps off ana valves closed.
Calibrate or Repair as needed.
(6-12-88)

WR stated that the instrument would
not calibrate below 25% of norma)
span due to wrong input resistor,
IM calihration showed instrument was
found in tolerance. (WR dated
3/2/87)

WR stated that time delay relays
were not within acceptance
¢criterion. (4/30/87)

Failure, CS pump 1B-B did not
operate because breaker locking
lever did not fully close. Problem
was resolved by repairing the lever
and lubricating. The problem was
caused by racking in the breaker too
tightly. Note: This issue was
included in the Operability
Lookback. (WR dated 3/3/8%)

Replace Dreaker wires with broken
strands. (2/3/88)
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8299963 Pdl=72-16 No Failure, Active WR - The licensee
Pdl=72-33 vertical slice walkdown fidentified
that these two containment spray
pump B startup strainer differential
pressure indicators were swapped.
The instruments were to be removed
and swapped. (WR dated 6/13/88)

8104134 FTG=72=misc Tube fittings were 1cak1ng due to
boron buildup. (WR dated 2/10/86)

B261795  Afr Test Line  Active WR =  Investigation,
evaluation, and  repair (if
necessary) of an arc strike on
containment spray pipe. (WR dated
5/28/88, was not plinred yet at the
time of the inspection.)

This WR review, in conjunction with the Operability Lookback
information in the above paragraph did not indicate any current
generic or repetitive instrument problems, other than possible
repetitive problems with the flow instrumentation.

The EQIS records were reviewed for each component for which a
failure was identified in a WR. No repetitive failure trends
were fidentified. The inspector requested the licensee to
provide the failure records on all Unit 1 and Unit 2 plant
components with the same manufacturer and mode! numbers as
selected components in the (S system, These component mode)
numbers were determined by the licensee to only be found in
:o::ainnnnt spray. The results of the mode! number scan were as
ollows:

. CS Pumps: No failure entries
- CS Pump Recirculation Flow Control Valves (72-13, 72-34):
B100508: 1-FCV=72-34 stem coupling fatlure (11/14/85)

Al119737: 2-FCV=72-34 improper operation due to dirt
and lack of lubrication (11/29/84)

A242957;: 1-FCy=72-34 did not close due to trip on
thermal overload for unknown reasons

- RWST to Spray Meader Flow Contro) Valves (72-21, 72-22) and
Containment Spray Header Isolatiom Valves (72<2, 72-39):

B20808Y: 2-FLV-72-21 had leak and borom buildup cue
to worn packing (10/731/88)

e —_ T NS N
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AQ40290: 2-FCV~72-22 had boron acid residue due to
worn packing (09/29/84)

B219817: 2-FCV=72-22 had packing leak (01/15/87)

. Manual Isolation Valvcs (72-500, 502, 503, 504, $33, 534):
B114204: 1-VLV-072-503 worn internals (3/3/86)

T B208153: 1-VLV-072-500 worn packing (10/13/86)

B233708: 1-VLV=72-500 would not operate due to lack
of lubrication (4/23/87)

B223815: 2-VLV-72-502 packing leak (5/5/87)
8103103: 2-VLV-72-502 packing leak (1/25/86)

B115481: 2-VLV-72-504 packing leak and boron butldup
(4/2/86)

The above information was 10t considered by the inspector to
fndicate any generic equipment problems.

To assess whether component failures were reliably being entered
fnto the EQIS and NPRDS data bases, the Unit 1 EQIS data base
was searched for records of those WRs considered by the
inspector to constitute component failures. A number of the
above WRs had either been filed prior to the inceptic of EQIS,
or had not completed the review process at the time of the
inspection. The remaining comporent failures identified from
the WRs by the inspector were all properly fdentified in EQIS
and reported to NPRDS when required. The licensee had also
implemented an independent engineering review of the component
fatlure designations for added assurance that all applicable
data would be tracked and trended as required, and be properly
classified.

The licensee identified to the inspector that CAQR CHS 88001 had
been written to address the fact that a number of data entries
had been accidently deleted from the EQIS data base and actions
were being taken to restore the Information to the records.
This loss of data did not a«ffect the trending commitments with
respect to data bdeing trended through NPRDS, but potentially
affected the trending of 50.49 components with EQIS. Licensee
corrective action for this problem was ongoing at the time of
the inspection, and appeared to be adeguan:,

- The inspector noted that PRO 1-86<076€, dated 4/8/86,

identified that 1-FM=72-13A ang 1~FM-72-138 were found to
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be out of tolerance. The EQIS data base did not contain a
failure entry for the associated work request, B1iS633.

The inspector briefly reviewed with the licensee the evaluations
of repetitive or generic faflures identified in the annual EQIS
reviews for 1E/50.49 components. No fissues were identified as
applicable to the (S system.

NPRDS fatlure reports identified only one potential generic or
repetitive faftlyre pertaining to the C5 system. The report for
the period from July 1985 through June 1986, prepared by the TVA
Performance and Analysis Section, fdentified multiple problems
fnvolving Kerostat valves similar to FCV-72-34. The inspector
reviewed the licenses evaluation of this issue, which congluded
that the fatlures were due to unrelated causes (dirt in the
system, broken stem coupling, worn bearings, scratched end
seat). No further corrective action was recommended.

The inspector reviewed four additional review and evaluation
packages for generic or repetitive equipment failures identified
through the trending programs for systems other than containment
spray. The packages which were reviewed addressed generic
problems with Quincy Afr Start Compressors, Foxboro
transmit*ers, and Asco pressure switches. Each of these reviews
were considered by the finspector to be thorough and
comprehensive, and produced meaningful and significant results
and recommendations,

The inspector noted that some of the reviews of repetitive
fatlures (primarily those in the Operability Lookback review)
appeared to focus primarily on root c.use determination, and
possibly deemphasized the importance of repetitive failures from
different causes. Numerous repetitive failures resulting from
different root causes could indicate a need for an increased
testing frequency. Licensee plans included more fully
implementing this type of review in the future as the data base
{s expanded.

The inspector noticed in the review of *he EQIS records that no
CS pump fatlures were logged, although failures of subcomponents
were logged which could have affected the operability of the (S
pumps. The licensee follows the NPRDS guidelines concerning
which components are to be tracked and where the failures should
be entered. Effective trending of fatlures of major components
due to different root causes must be accomplished by trending
the major component together with all applicable subcomponents.
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Potential Reportable Occurrences (PRD) which were applicable to
Unit 1 or Unit 2 CS systems (from August 1985 to present)

The licensee was requested to provide the inspection team with copies
of all PROs which were written on the (S system for both units from
August of 1985 to the present. These reports were provided and were
included in the Operation Experience Review. The "R0s were reviewed
to determine any trends which may have existed concerning proper
equipment operation and reliability. Additiona ly, the review
included an assessment of: the evaluation and corrective actions for
a1) deficiencies, the root cause analysis determination and actions
to prevent recurrence (where applicable), the reportability of
deficiencies, the operability of egquipment, and the generic
appiicability of reported deficiencies, where apprepriate. The
following is a 1isting of PROs and LERs included in this review:

PROs LERs
1-86-076 1-87-117 2-88-001
1-86-125 1-87-177 1-87-050
1-86-216 1-87-256 1-87-069
1-86-301 1-87-257 £6-028
1-87-027 1-87-396 87-010
1-86-361 1-88-137
1-87-049 2-87-012
1-87-0%83 2-87-016
1-87-085 2-87-017
1-87-110 2-87-018
2-88-% 2-88~138

Ouring the review of PRO 1-86-125 several concerns were fdentified
regarding the installation and testing of relief valves on the

containment spray sy**' . One concern resulted in a problem area
requiring licensee ma jement attentiorn and corrective action as
follows:

- During the review of PRC 1-86€-125, documentation provided
indicated that the suction relief valves (72-512 and 72-513)
were not included in the sites inservice testing mrogram.
Further investigation of this concern with the !icensse revealed
the following facts regarding this concern:

a) 10 CFR 50.%5a(g) requires fimservice testing of pumps and
vialves 'n accordance with ASME Section X1 to verify
operational readiness.

B) ASME Section NI, IWV-251] requires categery C valves to be
tested in accordance with Tadble IWV-2310-1 (&t least on a
five year interval),

¢) The salves on both units were tested as reguirea by ASME
Section X1. Docusmentation was provided by the licersee
(Reference work plans 6813-01 ang 12303)
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d) The licensee's Section XI pump and valve program,
Section 6.8 of the FSAR, does not require valves 72-512 ard
72-513 to be tested in accordance with ASME Section XI.

This issue 1s addressed as violation 327,328/88-29-04.

Conditinn Adverse to Quality Requests (CAQRs) which were applicable
to Unit 1 or Unit 2 CS systems (from August 1985 to present)

The licensee was requested to provide the inspection team with coples
of a)! CAQRs (Conditions Adverse to Quality Reports) which were
written on the CS system for both units from August of 1985 to the
present. These reports were provided and were included in the
Operation Experience Review. The CAQRs were reviewed to determine
any trends whick may have existed concerning proper equipment
operation and relfability. Additionally, the review fincluded an
assessment of: the evaluation and corrective actions for all
deficiencies, the root cause analysis determination and actions to
prevent recurrence (where applitable), the reportability of
deficiencies, the operability of equipment, and the generic
applicability of reportec deficiencies, where appropriate. The
following 1s a 1isting of CAQRs included in this review:

CAQR

QP 87-0570 QP 88-0344
SQT 870713 QP 88-0287
SQP §7-0697 QP 87-1543
QP 88-0212 SQE 870R01003
SQP 87 1481 SQP 87-1697
SQP 7-0603 SQP 8§7-1559

No violations or deviations were found in this ares.
Precperational Test Deficiency Resolution

The inspector reviewed Precperational test We-6.1A, SIS-Integrated
Flow Testing, as it relates to the (S and Precperational Test
TVA=218, Containment Spray System for the purposes of evaluating the
TVA resolution of test deficiencies. The specific test aleng with
the inspection findings are listed below:

. W=6.1A1 = Cf the eight deficiencies listed in this test package
only deficiency DN-5 related to the containment spray system,
Tnis geficiancy involved suction pressure gage PI-72-33 being
found defective during testing and required test gages to be
installed to complete testing. Subseauent to the tést the jages
were recalibrated and reinstalled theredy, resclving the test
deficiency.
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- TVA-21B = This test comprised the majority of testirg associated

with the C5. The review of the test results for this test
revealed that 10 test deficiencies were written during the
course of this testing which was conducted in the January 1979
time frame. Of the deficiencies written, 8 involved equipment
fatlure and after repairs or replacement, the equipment was
successfully retested. However, deficiencies ON-9 and ON-10
involved the fact that both the 1A-A and 1B-B CSS pumps failed
to meet the manufacturer's pump curve and exceeded the expected
starting current, The starting current deficiency was evaluated
by DNE ard found to be acceptable. The pump curve deficiency,
however, was never properly resolved. The licensee resolved
this fssue for Unit 2 startup by performing STI-65. STI-65
required that 4 three point flow test be performec so that the
manufacture's curve could be validated. However, for Unit 1 the
licensee findicated that SI 37.1 and 37.2 would be performed to
verify proper pump performance,

The inspector's review of SI 37.1 and 37.2 indicated that only
one flow data point was being verified at the required flow of
4750 GPM. This issue was previously discussed in section 8.a of
this report,

Industry Nuclear Experience Review (NER) issues specifically
applicable to the Unft 1 or Unit 2 CS systems (Note: this fincluded
SER, SO;&. TEB, 1EN, NSRS, NMRG, and NSRB items from August 1985 to
present

Other items concerning industry nuclear operating experience issues
with the Containment Spray System were reviewed by the inspector

(NERs, SERs and 1EBs). The following items were included im this

review:

NER 88-0250
NER 88-0196
NER 87-0683
NER 870464002
NER 850314001
SER 30-84

IEN 84-39

The corrective actions for three of these items was getermined to be
weak or nonexistent: corrective action for NER 850314001 which
concerned inadvertent actuations of the contatment spray system at
various other utilities did not indicate that a thorough review of
instrumentation/controls, procedures and personne) training had been
conducted. No documentation of corrective actions was provided by
the licensee for SER 30-84 (lnagvertent Actuation or contaimment
soray at another utility), nor IE Notice 84-33 (Inadvertent
Isolations of Conta‘mment Spray Systems at other ytilities).
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This issue was identified as a deficiency and provided for licensee
information.

Training of Licensed Operators and Aux liary Unit Operators Which are
Specifically Applicable to the Unit 1 or Unit 2 CS Systems

As part of this inspection the inspector requested and reviewed Power
Operations Training Certer (POTC) course outlines/lesson plans

associatza with the CSS. A review of these lesson plans to determine
the detai! and type of questions proy ided during this training for
both AUD and licensee operators was performed and fs discussed below:

¢ Course outline OPN 017.027 (PWR), Student III, Step 1B - Reactor
Technology (SON-WEBN) which 15 taught to AUODs during the course
of their training prior to being assigned to an operating plant,
This course has an 8 hour duraiion and contained basic systam
function description.

’ Course outline OPN 218.067, Student IIl, Step II - Containment
Spray (system 72) which ‘s taught to AUD during the last part of
their training phase was reviewed. This course, listed as an 8
tour program, provided a bas.. system function description as
well as providing system operating information.

i Course outline OPL271C024, SQN Operator Certification Training -
Containment Systems, which is taught to licensed operators
during a part of their gqualification and requalification
t ‘aining, was also reviewed. Th!: fastruction also provided
basic system description and operating instruction.

Based on a review of the above lesson plans the inspector provided
the following observation:

. None of the above three lesson plans discussed the interlocks
associated with this system, These interlocks invelving are
very important to proper system operation,

This observation was discussed with the POTC PWR training
manager who indicated that a training letter discussing these
interlocks would be issued within seven déys “ollowed by a
revision to the above training plans during the next scheduled
update. This is a commitment which the licenses agresd to at
vthe exit meeting conducted on July 8, 1988,

In addition to the above, the inspector reviewed past training
records to determine if studemts demonstrated any generic weakness on
vhe CSS. Additiomally, the imspector reviewsd approximately 2C
student feed Dack forms reguired by Procedure SQ-0TIL-14 in an
sttempt <o identify any student suggestions to improve the training
on the CS5. No prodlems associated with these reviews were
igentifisg.
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Drawing CB=1, sheets 74 §& 75, Containment Pipe Supporty
Drawing 47wW611-72-1, Mechanical Logic Diagram, Containment Spray System
Drawing 47816-2, Piping Class Drawing

Drawing 478601-72, Mechanical Instrument Tabulation

Drawing «7?wd17, Mecharical Containment Spray System Piping
Orawing 47w812+1, Flow Diagram, Containment Spray System
Drawings 47A30, 47A3], Pressure Indicaters Tap Drawings
Mrawing 47A37, Temperature Connections

Drawings 47800] sertes, Auxiliary Piping Installation drawings
Drawings 47A053 series, 2" or Smaller Field Run Piping
D