Omaha Public Power District

1623 MARNEY # OMAMA. NEBRASKA 68102 » TELEPHONE S536.4

July 14,

Mr. Darrell G. Eisenhut, Director

U. S. Nuclear Reculatory Commission
Office of Nuclear Reactor Regulation
Division of Licensing

Washington, D.C. 20555

Reference: Docket No. 50-285
Dear Mr. Eisenhut:

In response to the Commission's letter dated February 10, 1981
(Generic Letter No. 81-14) regarding seismic qualification of the
auxiliary feedwater (AFW) system, Omaha Public Power Districc submits
the attached report. The aitached evaluation report (Attachment 1) on
the seismic qualification o: the auxiliary feedwater system was per-
formed for the District by Gilbert/Commonwealth engineering consultants,
and the results and recommended actions are summarized below. Attach-
ment 2 provides a summary listing of the qualification status of each
AFW component.

Qualified personnel experienced in the analysis, design and evalu-
ation of the AFW structures, systems, and components performed the
walkdowns to identify potential seismic deficiencies of the system.

From these wal!down inspections Gilbert/Commonwealth (G/C) hes concluded
that our AFW system (including mechanical and electrical equipment and
components including battery racks, co “rols, instruments, motors,
compressors, tanks, electrical supplie 1ind the cabinets containing
these items) is seismically qualified except for the four deficiencies
outlined below,

The four identified deficiencies, along with the plarned corrective
actions, are as follows:

Flectrical Supply Conduit to the AFW Pump FW-6 Motor--The
conduit was found to be inadequately restrained. An addi-
tional support will be added by the end of 19€1 to increase
the conduit resistance to seismic movements.

valve Operators on Small Bore Piping--The current operator
supports were found to be unstable. Modification work will
involve removing the existing suppert rods and replacing then
with a more stable support by the end of 1981.

Small Bore Piping (Cold System)--The rigidity of this piping
was found to be inadequate due to improper support spacing.
Pipe restrainte will be added as per the G/C recommencations
bv the end of 1981.
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Small Bore Piping (Hot System)--The rigidity of this piping
also appeared to be inadequate although the high operating
temperatures (3500F) of this piping makes it critical to
consider potential negative impacts of additioral restraints
on thermal displacements and loads. The District is currently
performing a detailed pipe stress analysis to determine
detrimental impact of additional pipe restraints. This
analysis is expected to be completed by September 30, 1981.
Modifications as needed will be completed by the end of 1981.

After the four deficiencies have been modified, the entire AFW
system will provide substantial resistance to movement c?.sed by seismically
induced forces. Since the schedule for resolving these deficiencies is
consistent with the schedule for the overall upgrade of the AFW system,
as required by NUREG-0737, the District believes there is adequate
justification for continued plant operation.

Sincerely,

‘ ' ;? \
l'(*-{.1.>/"
' V 7 {11’
W. C. Jones

Division Manager
Production Operations

WCJ/KJIM/TLP: jmm
Attachments
cc: LeBoeuf, Lamb, Leiby & MacRae

1333 New Hampshire Avenve, N.W.
Washington, D.C. 20036
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INSPECTION EVALUATION REPORT

‘I

Pipe Rigidity (Hot Systems): The same analysis was done
on additional piping of the same description as item No.

3 above, with one important difference. This piping could
reach or operates at temperatures above 300°F., At these
temperatures it is critical to consider thermal displace-
ment and thermal loads.

Due to the complexity of the piping involved, which appears
to need additional supports for rigidity, G/C recommends
that a deta’led pipe stress analysi: be performed for the
steam drive and condensate portions of the Auxiliary Feed-
water piping associated with pump FW-10. This analysis
should be performed to assure that additional supports do
not have a detrimental thermal impact on the system. The
following support additions should not be incorporated
until approved by nipe stress analysis (see Attachment 1).

Support No. Sheet
AFW-12 4&5
AFW-13 4§85
AFW-14 465
AFW-15 4&5
AFW-16 4 &5
AFW-17 4&5
AFW-18 4&5
AFW-19 4 &5
AFW-22 6 & 7

All other mechanical and electrical equipment and compo-
nents including battery racks, controls, instruments,
motors, compressors, tanks, electrical supplies and the
cabinets containing such items, associated with the Auxi-
liary Feedwater System were found to be securely attached
to their supporting structures, such that substanticl
resistarce to movement caused by seismically induced forces
would be provided.
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This inspection and evaluation was accomplished using personnel exper-
ienced in the analysis, design, and evaluation of structures, systems, and
components. These personnel were familiar with the plant and the require-
ments for other seismically qualified systems. This was due to their

direct involvement with the NRC's 1 & E Bulletins 79-:2 and 79-14.

As described previously, all large bore piping (2'5 and larger) assoc-
iated with the Auxiliary Feedwater system was deemed seismically qualified.
This piping was analyzed during the work performed as a result of the NRC's
I & E Bulletin 79-14. The analysis of the Auxiliary Feedwater piping and
associated equipment was accomplished by the dynamic computer code entitled
T-Pipe. The appropriate response spectra, as described in the Fort Calhoun
Station Unit #1 Final Safety Analysis Report (FSAR), Appendix F, Section
F.2.5, was used as input for the seismic analysis. Also, the loading com-

binations and stress limits used for analysis were taken from the FSAR,

Appendix F, Table F~1. Detailed information concerning input and analysis
results are available through Gilbert/Comrouwealth's documentation of the

NRC's 1 “ulletin 79-14.

Also, included in this evaluation are the support designs which were
requested by the District, and are associated with the Auxiliary Feedwater

system. These supports were designed in order to replace mechanical snub-

bers with Hydraulic Snubbers (see Attachment 1).
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AFLd - | 12" # N/A 9 Valve eperater is unstable
n () direction
AFW -2 12" ¢ X 19 L}nsumnrhd riser span (12')
AFW-3 P JJ/A 19 U . Pelt 19 mot r!‘a\‘ra'-nq'nq pPe
AFW -4 1'2"3 55 9 Ungdpporhd riser 4pan (14')
AFW-5 ’-f conduit LJ/A 19 Civar is unstable in (x) diraction
AFW - & 12 ¢ 15 56 Unsupported riser span (12%)
AFLd- T i'2" 4 9.9 &l Unsuppor ted riser span (')
AFL -8 1'27¢ .o 8l Unadpparf!d run “pan (10')
3.5 8: Unsuprerted comb. riser l' run (20%)
85 c6 dnsupporftd riser 5pan (13')
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{(Work w/AFW-H)

AF- | fomovc exiéhna rod 4 replace w/ steut

AFW -2 Add gipe cestraint in the (x ¢ 2) directions increasing
"r«ldcncy te = 42 ¢ reduce span to G

AFW-? fighten U #olt 4o restrain pipe

AFL -4

Add pipe restraint in the (x &2) directions increasing
fn%d"vcy fo = %0 % reduce <pan to 7V

AFW-5

Add restraint {0 conduit in the (x) direction

AFL] - b
HWerk w)AFW-10)

Add pipe restraint in the (x t 2) directions increasing
;ncldcnc\/ te = 21 ¢ redice 4pan to %2

-

(work w/
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AFW-1 Add pipe restraint in the (x) direction on run abeve riser
Increasing f-rrquency te = 3% ¢ reduce span to W'
APW-8 Add pive resteaint in' the (2) direction increa-ain(}
frequency te = 41 % reduce span to '
AFW-9 Add pipe restraint in the (« éy) directions
at AFL‘J-'I location.- incr‘tabinc’ ;rchcncy to
2 25 ¢ reduce span 4o 10
APNJO Add Pup! ﬂb‘rainf in the (x ‘.L) directions inc(easinq

frequoncy to = 34 ¢ weduce span bo G4’
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Number Size No. Piockerancy
AFL-11 "¢ I 19 Unau.Ipporfcd comb. riser 4- run (11'%2')
2" ¢ .
AFW-12 | lnsulated 45 Q9 |Unsugported comb. riser ¢ run (15"
2 ¢
AFW-1% | insulated 2.5 8l Existing fupport is unstable
"¢
AFU-14 | (neulated 5.5 x-1 ungu”orhd tun span (14')
AFW-15 2" ¢ N/a &l Valve operator is unstable
lney ated in (1) direction
AFW- I 2" ¢ Less than &l L\n‘)u( orfo:_:! rdn  4psn
(noulated 2 (18') vert. ¢ (27) Horie.
9 Less Hian
AFW-1 lnsulated 2 &l Work w/ AFW- I6
AFW - 1B 2" ¢ PJ/A 8l Valve operaior e unstable
Insu lated (k) direction
AFW- 19 2°¢ 3.9 2] Unsupported comb. run &
insulated riser ((7')
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Add pige restraint on riser wm (x i 2) directions inCreasing
frequency to = 42 % reduce span to 5%

AFW-1Z % | Add gipe resAcaint in (2) direction increasing
Frwqucncy te = 2 ¢ reduce span to 1%

AFW-12 Camove exisling 4upport {- replace w/ new
(x t¥) restraint

AFW-14 % | Add pipe restraimt n (x) direction -'.ncnas:mq
frfquwcy to = 225 1 reduce span to 7

AFW- 15 Cemove rod resraint ¥ raplace ) sheut in (x) dicection

AFW-16 % | Add PR restraint in (x £2) direchors sl 2 pts. !
n (y) direction at 1| gt increasing frequency te
=14 ? recldce span to Q'

AFW-1T#%| Add pipe restraint <o work w/ AFW-1G

AFLl- 13 lemove rod restraint & ceplace w| sheut in (x) direction

AFW-19 x| Add pipe restraint in (2 t¥) directions increasing

~
~

5 2 reduce bpan to 8%

andunq to

*: Add only after detailed gipe Aress Analyaib
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At W-20 '8 N/A 8l Valve bypass s unstable

" ‘H'N () diﬂd’ion

AFLL-21 2" ¢ N/A 9 | Valve operator is unstable
(nsulated i the (2) direction
AFW-22 " $ 2.0 19 | Unsugported riser span (20)
AFL'-23 (& W/A 8l | 0fPQ request to remeve
| lasulated mechanical snubber 2 replace

w/ dydv.u‘ic sndober
Catref it Tesign %-|

AFW- 24 Cefer to AFLI-23 Getrofit design 52
AFW-25 Cefer to AFW-22 Catrofit design -3
AFW-26 Cafer to AFLI-22 Cetrofit design -4

AFW-27 Gefar Yo APW. 23 Zemf;% deyign %5
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FT. CALHOUN, UNIT 1
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DESIGN OF PIPE SUPPORT

SHEET

7.9

g il A,|;',|,'a:¥ Feedwater 1...... Antch. 1
N\s Y REV
IS X

Suppokt We. V2otooed ModiFication

AFul- 20 Cemove existing rod 2 replace | Shrut

AFW-2I Lamove Qxis{'inq rod i reploce w/ stout

AFW-22 % | Add pipe restraint n (2) direction on riser.
Other restraints required

AFW-23 @dabiqn bu((or'}‘- Gamove e:u%inz.) mechenical Snubber
t replace v/ hydraulic snubber
(Wbic’n complete - 5.1)

AFLL- 24 bee AFW-723 (4-2)

APW-27 bee AFW-23% (% 2)

AFL- 2 bee AFW-23 (%-4)

AFPW-21 bee AFW-2% (5-5)

#* = Add enly aMer detailed pire stress analysis
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Atta.hment 2

SUMMARY OF AUXILIARY
FEEDWATER SEISMIC QUALIFICATION

Pumps/Motors - Adequately restrained for seismic qualification.

Piping - 2" diameter and under piping requires additional restraint
to be seismically qualified.

Valves/Actuators - Some valves and actuators require modifications
to their restraints to be seismically qualified.

Power Supplies - One span of conduit was identified as needing
additional restraints to be seismically qualified.

Primary Water and Supply Path - Storage tanks, major components,
and structures are seismically qualified except as noted in items
(2)0 (3)9 and (4)-

Secondary Water and Supply Path - Not applicable to Fort Calhoun
Station Unit No. 1.

Initiation and Control System - Instrument air tubing is adequately
restrained seismically.

Structures Supporting or Housing These AFW Items - Adequately
restrained and sturdily constructed for seismic qualification.



