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Areas Inspected: A spec1a1 safety 1nspect1on conducted by the res1dent ,
inspectors and the I1linois Department of Nuclear Safety inspector concerning
the circumstances surrounding the degraded containment cooling service water

- flow identified on April 2, 1992, and the licensee’s subsequent corrective
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items; licensee event reports; modifications and changes to the facility;
“review of operational safety; and events followup. Inspection modules used
during this inspection were: 37828, 71707, 92700, 92701, -and 93702.
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Results:

.SeveraI apparent v1o]at1ons were 1dent1f1ed

An apparent violation of 10 CFR 50.59, with mu]t1p1e examp]esv

“The regulation requires Commission approva] prior to making :
-changes to the facility that. 1nvo]ve an. unrev1ewed safety quest1on

(paragraph 7 and 10)

. An apparent v1o]at1on of 10 CFR 50, Appendix B Criteria XVI,

Corrective Actlons, with two examp]es (paragraph 4 and 8).

" An apparent violation of 10 CFR 50 ‘Appendix B, Criteria III

Design Control, with two examples: (paragraph -6 and 9).

- An apparent 'violation of 10 CFR. 50, Append1x B, Cr1ter1a XI Test

Control, with two examp]es (paragraph and 12)

An apparent v1o]at1on of 10 CFR 50. 72/73 report1ng requ1rements

- with mu1t1p1e examples (paragraph 11).

Addtt1ona11y several weaknesses in the llcensee’s management control”

system were identified. These weaknesses resulted in failure to:
1Ensure-theioperating'authority makes'requiredFNRCVnotification |

Ensure engineering personne] ver1fy assumpt1ons used 1n contractor _
prepared ana]yses

- Perform adequate safety eva]uat1ons

Ensure adequate corrective actions taken to repaxr degraded

equ1pment
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DETAILS

‘PersOns Contacted

Schroeder, Station Manager

‘Flahive, Technical Superintendent

Kotowsk1, Operations Manager :

0’Conner, Assistant Superintendent, Ma1ntenance
Achterberg, Assistant Superintendent,- Work Planning
Strait, Technical Staff Supervisor -

Sh1e1ds, Regulatory Assurance Superv1sor

Massin, Engineering Supervisor

Viehl, Engineering Supervisor

Carro] Regulatory Assurance

D’ Anton1o Site Quality Ver1f1cat1on

Nash, NSSS Vendor . :

Eldr1dge Site Engineering

Kish, Safety Quality Verification

Piet, Licensing Administration

Schuster, Licensing Superintendent -
Gallaher, Staff Engineer

Ralph, Ass1stant Supervisor

Gates, Assistant Technical Staff Superv1sor
Rhee, .Technical Staff :
Dmar1ndak1s, Techn1ca1 Staff

Kent, Training
vSaccommando Licensing

Radtke, Site VP Staff

Nuclear Requlatorv'Cdmmission

*p.
*I.

C]ayton, Ch1ef DRP Branch 1-
Hiland, Chief, Reactor Projects Sect1on 1B
Y1n, Reg1ona1 Inspector

| *Denotes those attend1ng the ex1t 1nterv1ew conducted on

January 29, 1993.

inspectors a]so talked with and interviewed severa] other 11censee

The
- employees during the course of the 1n5pect1on
Background |
The containment heat remova] system (CHRS) consisted of two 1ndependent
_ tra1ns Each train was designed to 1nc1ude -
Two ‘Tow pressure coolant 1nJect1on (LPCI) pumps w1th a tra1n f]ow
of 10, 700 gallons per minute (gpm) , .
o. 'Two containment coo11ng service water (CCSW) pumps with a train

f]ow of 7,000 gpm.



. o, .

® One heat" exchanger (Hx) w1th an or1g1na1 duty of 105 million

british-thermal units per hour (MBTU/hr) at 95°F river water
temperature ' _

‘“_The CHRS used CCSW on the secondary side of the LPCI Hx. Two CCSW pumps

(A/B & C/D) were connected to each Hx through comion piping. The CCSW
pumps suction source was the intake forebay (the ultimate heat-sink).
A motor operated valve (MOV) maintained a minimum of 20 pounds per

. -square inch-differential (psid) across the Hx tubes to ensure no.
- radioactive fluid passed into the env1ronment

Plant technical spec1f1cat10ns (TS) 11m1t1ng condition for operations
(LCo) permitted reactor operation for 30 days following the loss of
one of the four CCSW. pumps and 7 days following the loss of two of the

 four pumps. Reactor operation was not permitted with less than two CCSW

pumps available. The TS Surveillance required each pump to produce
3,500 gpm flow at a d1scharge pressure of 180 pounds per square 1nch-

gage (psig).

: ‘Deqraded CCSN Flow Cond1t1on

On Apr11 2, 1992, operations personnel observed only 5,600 gpm CCSW
train flow available on Unit 3. 7,000 gpm flow was expected based on
operator training, the updated f1na1 safety analysis report (UFSAR)

. design flow, and Dresden Operating Procedure (DOP) 1500 2, "Torus Water

Cooling Mode of Low Pressure Coolant. Injection System." - Un1t 2 CCSW
flow was not tested; however, the’ 11censee assumed the degraded
cond1t10n ex1sted on both units. :

L1censee S Operab111tv Eva]uat1on

On April 4, 1992, the 11censee conc]uded system operab111ty based on the '
fo110w1ng

° An eva]uat1on of the pre-blowdown maximum bulk and Tocal -
suppression pool (SP) temperatures using the dssumptions in the
Mark I long term containment. program and degraded CCSW f]ow heat

removal capab111ty

® An eva]uat1on of the torus attached piping (TAP) hydrodynam1c
. loads and modifications in regard to the h1gher peak 1oca1 sp
“temperatures for the limiting transient.

o " The assumption that the limiting design basis acc1dent (DBA) 1oss
of coolant accident (LOCA) containment cooling analysis was B
bounded by 1 LPCI/1 CCSW pump comb1nat1on (3,500 gpm) CHRS
acc1dent m1t1gat1on

'_.The 1 LPCI/l CCSW pump DBA m1t1gat1on assumptlon contradicted the safety

analysis report (SAR) discussions of the DBA containment cooling -
ana]ys1s and the des1gn bases for the LPCI Hx. The SAR 1nd1cated a



.minimum of two CCSW pumps were requ1red (7,000 gpm)t However, the
11censee concluded the SAR was in error. ThiS'conclusion was based on:

L A 1967 plant process d1agram (Drawing Number 729E583), ‘supplied by
the nuclear steam supply. system (NSSS) vendor. -The diagram -
~ provided the results of a LPCI/l ‘CCSW pump DBA LOCA conta1nment
. heat removal ana]ys1s ' _ A

@ TS.Basis- 3.5. B “Conta1nment Coo]wng Serv1ce Water, " was

: 1nterpreted to mean the 1 LPCI/1 CCSW pump comb1nat1on met the
minimum cooling requ1rements

° Emergency d1ese1 generator (EDG) post acc1dent loadlng was 11m1ted _-
to on]y one 'CCSW pump on each bus : _

® - SAR references on e1ectr1ca1 systems 1nd1cated one CCSW pump may .

‘be started and ]oaded on the EDG w1th1n two hours after ‘the DBA
“LOCA.

e A draft letter "clarifying" the 11cens1ng bases prov1ded by the

NSSS vendor (reference GE 1etter J. E. Nash to S Mintz dated »
_Aprll 6, 1992). :

L1censee S Correct1ve Actlons

‘The licensee changed the SAR descr1pt1on of the plant des1gn to ref]ect ‘
the degraded flow ¢ondition. A SAR statement that two CCSW pumps were

required to provide cooling capacity was changed to one pump. The SAR
change and 10 CFR 50.59 safety evaluation were on-site reviewed on
April 7,°1992. On August 18, 1992, DOP 1500-02 was revised to require
operator verification of on]y 5 600 gpm CCSW tra1n flow during accident'
cond1t1ons :

. Deqraded Conta1nment Coo11nq Hx Heat Remova] Capab111ty

- The 1967 plant process diagram predicted a 180°F SP temperature and used - .

a Hx duty of 84.5 MBTU/hr for the limiting containment heat removal case -

R (1 LPCI/1 CCSW pump). The inspectors identified the Hx duty value was

incorrect. The overall heat transfer coefficient (U) used in the :
1 LPCI/1 CCSW pump case was the same used in the 2 LPCI/2 CCSW.pump case
(based on a l1og mean temperature difference method eva]uatlon) The

_ ‘inspectors estimated use of the correct U value would result in a
7 - 13% degradat1on in heat removal capability. The degraded duty wou]d

have resulted in a greater post accident SP temperature than predicted
by the process d1agram The inspectors communicated the concern to the
licensee’s eng1neer1ng staff on April 6, 1992

In response to the 1nspectors concern, the licensee performed an :
evaluation (based on a graph1ca1 effect1veness solution technique) which"
confirmed the duty spec1f1ed in the 1967 process diagram was correct.

However, after reviewing the evaluation the inspectors could not



validate the licensee’s conclusion. The jnspectOrs subsequently-

requested the original NSSS vendor’s Hx duty calculations for. review.

" On May 15, 1992, the inspectors were notified the original dity °

calculations were not retrievable. However, the NSSS vendor re- . _
calculated the 1 LPCI/l CCSW pump mode .heat removal-capability. The new
calculation resulted in a 77.0 MBTU/hr duty. The Hx manufacturer =

confirmed the new calculations us1ng proprietary design codes. The new.

duty resulted in a 9% reduct1on in the heat remova] capability from the

orlg1na] conditions.

The NSSS vendor recovered an uns1gned letter (dated January 20 1969)
which described the 1 LPCI/1 CCSW pump ana]ys1s represented on the 1967
process d1agram The 1etter 1nd1cated

®  The peak SP temperature, 180°F wou1d be reached at 22 000 seconds
' after the accident.

@ At 180°F SP temperature the emergency core coo11ng system (ECCS)

pumps net positive suction head available (NPSH)) was - ‘
" approximately equal to the net pos1t1ve suct1on head requ1red
. (NPSH,) w1th 11tt1e or no marg1n

®  The ECCS pump NPSH was calculated us1ng atmospher1c pressure in
-the containment.

Fai]ure to 1dent1fy and take:prompt correct1ve aCt1on when notified of

‘the degraded Hx duty on April 6, 1992, was an apparent v1o1at10n of 10 f

CFR 50, Appendix B, Criteria'XVI Correct1ve Act1on

~ (50-237/92034-01a(DRP)).

"Licensee’s Operability Evaluation

The licensee concluded CCSW system operability based on a comparison of_"

the May-Witt decay. heat model with a "realistic” decay .heat model

(ANSI/ANS 5.1, 1979). The realistic model predicted 15% less decay ..

"energy at po1nt of peak SP temperature (22,000 seconds) than May-Witt.

AdJust1ng for the 9% Hx duty degradation, the licensee concluded a 6%
margin existed for post acc1dent CHRS performance.

't_The NSSS vendor indicated strong evidence existed to conc]ude that May-
“Witt was used for the original containment heat removal analysis.
- However, conc]us1ve_documentat1on was _not retrieved.

) New4Containment Heat Removal AnalySis

-~ The Ticensee comp]eted a new DBA LOCA containment heat remova]

evaluation on December 1, 1992. The new analysis evaluated the

' fo11ow1ng four cases:




. "Peak SP

“Case Confiquration ' ___Temperatures ___ Margin to NPSH.
I 2 LPCI/2 CCSW pumps' -~ 168%F  °© 9.3 ft head
2.~ 2 LPCI/2 CCSW pumpsz - 171°F - 13.4 ft head

- 3 1 LPCI/1 CCSW pump . 180°F ' 9.0 ft head
4 1LPCI/1 CCSH pump? . 186°F 14.0 ft head

' nominal f]ow rates '

"hz flow rates adJusted for f]ow uncerta1nty

‘The 2 LPCI/2 CCSW pumps case Hx duties used corresponded to the. degraded

train flow conditions. The 1 LPCI/1 CCSW pump case duties used were
reduced (from the original analysis) to reflect the-correction of U.

~ The ANS 5.1 (1979) decay heat model, with no uncertainty ‘adder, -and
. elevated torus pressure were also used in the evaluation. On
.. December 1, 1992, the licensee completed a second SAR update to 1nc1ude

the eva1uat1on resu]ts and -to further "clarify" the licensing bases. The
accompanying safety’ eva]uat1on concluded no unrev1ewed safety quest1ons

_ (USQs) existed.

' Inspectors Rev1ew of the New Conta1nment Heat Remova] Ana]vsws

The 1nspectors 1dent1f1ed the following concerns’ and d1screpanc1es with

the new conta1nment heat removal analys1s

6" Unapproved use of ANS 5.1 (1979) decay heat model.

L 'Unapproved use of SHEX computer mode] for conta1nment LOCA .
o response
o Incorrect assumpt1ons for net p051t1ve suct1on head ca]cu]at1ons

® - Incorrect assumed CCSW initiation time.

Unapproved Use of ANS 5.1 (1979) Decay Heat Model

ANS 5.1 (1979) decay heat model was used by the NSSS vendor for the

. drywell temperature (DWT), drywell pressure (DWP), and SP temperature

responses for the four cases evaluated in the new analysis. The heat -

" input predicted by ANS 5. 1 (1979) was non- conservat1ve when compared to
~either: : . . .

° Branch Technical Position’ ASB 9-2, Residual Decay Energy For

Light-Water Reactors For Long- Term Cooling, . Standard Rev1ew P]an,
9.2.5, Ultimate Heat S1nk or _

e n May -Witt model

An NRC staff pos1t1on concerning the boiling water reactor (BNR) Power'

UPRATE Program (TAC No. 79384) was 1ssued September 30 1991. Power |



UPRATE was a proposed generic program for increasing thermal power

~ limits.. The staff approved the vendor’s proposal, as described in
. Topical Report NEDC-31897P-1, "Generic Guidelines for General Electric

Boiling Water Reactor. Power Uprate" with the exception of the

" calculation. of SP response to LOCA events The Staff Pos1t1on stated

o ;"The mode] ‘was not approved for generlc use.

. Methodo]ogy and computer codes spec1f1ed in the p1ants SAR should

continue to bée used for the calculations. of containment response
to LOCA. . '

. ® A p]ant specific amendment was requ1red before "more real1st1c"- :

mode]s could be used.

The ANS 5.1 (1979) decay heat model was used without the add1t1on of an
uncertainty adder. The NRC had approved ANS 5.1 .(1979), on a plant
specific amendment bases, ~when an uncerta1nty adder of 110% was used

The 11censee did not have a plant specific amendment approving the use

of the ANS 5.1 (1979) model. The licensee estimated use of May-Witt
would result in an-additional 15°F in the peak bulk SP temperatures.

Unapproved Use of SHEX Computer Mode1 For Containment LOCA Response

~ The SHEX computer'model was a]so used for the containment heat response

cases evaluated in the new analysis. The September 30, 1991, Staff

- Position stated the SHEX computer code was not approved for the generic

use of suppression pool response to LOCA events. The position stated a

“plant specific amendment was required. . The amendment request was to. _

include specific justification (and conf1rmatory calculations for
validation) for its use. No amendment was approved for Dresden.

Incorrect Net Positive Suction'Head Calculations

The licensee eva]uated LPCI NPSH for the four DBA cases.. Post- acc1dentr
elevated torus pressures (m1n1mum of 4 psi) weré used in the _
calculations. This assumption contradicted the bases for TS 3.7.A.c,
which restricted the initial maximum SP temperature to 95°F. TS 3.7.A.c
ensured containment pressure was not required to maintain adequate NPSH

_ :for the ECCS pumps for the 2 LPCI/2 CCSW case. Also, Safety Guide 1,
. "Net Positive Suction Head for Emergency Core Coo]1ng and Conta1nment

Heat Removal System Pumps" (November 2, 1970), stated the CHRS should be

‘des1gned so that adequate NPSH was prov1ded to system pumps assuming

maximum expected temperatures of pump fluids and no increase of
containment pressure. from that present prior to postu]ated 1oss of

; coo]ant acc1dents

Use of elevated containment pressure was also inconsistent withathe
emergency operating procedures (DEOPs). DEOP-200-1, "Primary _ ,
Containment Control," directed the;operating'authority to initiate torus



and dryweII sprays before conta1nment pressure reached 9 psig. The
sprays were to remain in operat1on until the containment and wet-well
_pressures were less than 2 ps1g The calculations assumed a minimum of

: ‘4 p51 over. pressure.

, The licensee did notcevaIuate NPSH, bounding conditions. NPSH, was
calculated only at the pressure and SP temperature state-points provided
. for the four cases analyzed. Actual NPSH conditions could be more
limiting. Increased LPCI flow (at.a constant CCSW flow, from the
reduced flow state-point condition) decreases NPSH, and increases NPSH, .
with a minimum effect on the saturation pressure (temperature) of the SP
~ water. - Also, the calculation did not evaluate core spray (CS) NPSH

© The SAR ind1cated CS NPSH was more I1m1t1ng than LPCI

- The NPSH_ calculation used NPSH, and suct1on p1p1ng Iosses from a 1984
.- letter used for emergency operating procedures (EOPs) development. The-

_information provided by that letter was not verified under the Quality
Assurance program requirements. Failure to evaluate the bounding
conditions for NPSH that ECCS pumps would be subject to was an apparent
violation of 10 CFR 50 Appendlx B, Criterion III Des1gn ControI (50-
237/92034 02a(DRP))

- The NPSH calculation appeared non- conservat1ve by one ‘to two Ft. The
LPCI pump NPSH, was presented in "feet of head" (Ft) at the elevated .

torus temperatures (168°F - 186°F). However, NPSH_ was determined using -
cold water. The licensee did not compensate for the density change
affect on "Ft of head" at the elevated temperatures. The difference,

" when compared to psia, was proportional to the ratio of the specific .

volumes at the elevated temperatures. The failure to include--

. temperature correction of the NPSH, . values was considered. unresolved

~ pending further review by the NRC. (UnresoIved Item (237/92034 03(DRP))

Incorrect Assumed CCSW In1t1at1on T1me ,'

The CCSW system initiation time assumed in the analysis was inconsistent
with operator training and administrative controls. The analysis
. assumed the CHRS, and associated Hx, was available for the removal of
energy from the SP at 600 seconds after the DBA. Plant operating
procedures did not specifically address when the CHRS was to be placed
in-service. The operating authority was trained to initiate the system
- between 20 and 35 minutes following the DBA.  The inspectors estimated
the delay would result in an additional 3°F to 4°F post DBA peak SP
temperature. The inspectors communicated the concern to the I1censee on
January 8 1993 .

_ Safetv S1qn1f1cance of Deqraded CHRS

~ The loss of ECCS pump NPSH-in the post LOCA env1ronment would
. potent1aIIy chaIIenge the remaining two f1ss1on product barriers:



° The fuel c1add1ng would be cha]]enged due to overheat1ng following
'the loss of CS and LPCI pumps

e The conta1nment would be chal]enged fo]]oW1ng failure of CHRS

e The ECCS pump seals would be challenged. as the SP vapor pressure
' approached saturat1on conditions. _ _ -

The 1n5pectors eva]uated the ECCS pump net - pos1t1ve suctxon head marg1n
(NPSH.) using the licensee’s containment pressure and SP temperature

- state-points. NPSH, was defined as NPSH, minus NPSH,. Atmospheric
pressure in containment (Ct) and the est1mated elevated SP temperature
conditions, if the original decay heat model was used (an additional

_ 15°F SP temperature) were- cons1dered :

Net Pos1t1ve Suct1on Head Marg1n
- Case 1 . Case 2 Case.3 (Case 4
~ (Psia) . (Psia) (Psia) . (Psia)

ANS 5.1 & Ct over pressure — 356 53 33 5.5

’eANS 5. 1 and 14.7 psia Ct pressure 0.5 . 0.9a‘ -1.9 -0.4
May -Witt and Ct ‘over pressure - d 1.2° 2.8 0.4 2}2
:»May-NJtt and }4,7 ct pressure 2.8 -1.6 . -4.8 h' -3.7

| -Use of the or1g1na1 decay heat model would have eliminated a]most all

NPSH margin assuming containment over pressure. Also, the evaluation
- concluded 1nadequate NPSH when atmospher1c contalnment pressure was
-assumed. .

Inspectors ReV1ew of Root Cause _

Based on review of available 1nformat1on the 1nspectors conc]uded the
- following causal factors contr1buted to the apparent violations '
'1dent1f1ed above « : . ,

®  Failure to verify assumptions used by~contractor personneT
L Inadequate“projeCt integration with the design'bases
f Prev1ous Occurrences | -

A prev1ous non-cited violation (50 237/91010 Ol(DRP)) of 10 CFR 50,
. Appendix B, Criterion III, ‘Design Control, was issued for the fa11ure to .
ensure adequate contractor review. The issue dealt with the use of non-
~ conservative parameters and assumptions in vendor calculations
associated with a diesel generator cooling water system. As corrective
action, the licensee issued Engineering and Construction (ENC) procedure

10



" QE-81, "Review of Assumptwons and: Judgments for Arch1tects Eng1neer1ng
and Eva]uat1ons " ENC-QE-81 was to assure applicable regulatory:
requirements were addressed for design evaluations and an adequate
rev1ew of assoc1ated assumptions was performed. :

. .NRC Rev1ew of Current L1cens1nq and Design: Bases

The lnspectors rev1ewed the updated flnal safety ana]ys1s report

: . (UFSAR); the final safety analysis report (FSAR); the original and

current technical specifications (TS); the original and current TS bases
(TSB), and the systematic evaluation program (SEP) description of
previous containment heat removal analyses.  The purpose of the review
was to ascertain the Dresden CHRS licensing and design bases and
determine the minimum number of CCSW pumps requ1red to m1tlgate DBA

. events.

'SP DBA LOCA'Temperature Respons '. ' |
- Both the or1g1na1 and current TSB 3. 7.A stated bulk SP temperature was :

" expected to rise 50°F, to 145°F, immediately following the DBA LOCA

~blowdown. - The drywe]] temperature (DWT) and drywell pressure (DWP) DBA
responses were shown in SAR Figures 5.2.12 and 5.2.11. "' The curves =

- provided the long-term (greater than 600 seconds) containment response

for -four cases of CHRS operation. The most-limiting response was for

Y2 containment cooling loop and one:core spray pump (case "d"). Half
‘containment cooling loop was defined as 1 LPCI/2 CCSW pumps. However,
the licensee concluded the case "d" curves represented the one CCSW pump
case represented on the 1967 plant process d1agram This assumption was
~used in the operab111ty eva]uat1on descr1bed 1n paragraph 3 of th1s S
report . ,

_ In the SAR ana]ys1s, the SP was heated by the f]ow ex1t1ng from the

- reactor. The original DWT case "d" curve indicated a drywell temperature A

" of 173°F at the 22,000 second point. The SAR stated the drywell .
temperature was taken to be 5°F hotter than the exiting flow.
Therefore, the SP temperature for case "d" must have been less than
173°F. The 1967 1 LPCI/1 CCSW pump evaluation: resu]ted in a SP -
temperature of 180°F at 22, 000 seconds ,

Compar1son of the new conta1nment heat removal analysis DWT and SP S

temperature data with the original DWT case "d" also confirmed the curve

represented two CCSW pumps. Curve "d" plateau at 177°F between

4,000 and. 10,000 seconds after the accident. At this point, the new .
‘ana]ys1s pred1cted SP temperature lagged DWT by 15°F to 6°F. Also at-
- 22,000 seconds, the new ana1y51s pred1cted the SP: temperature would ]ag

; the DWT, : T

-:,FSAR Section 6.2.3, Heat Exchangers, stated the LPCI Hxs were sized to -
meet the contannment capability. The duty was determined by calculating
- "the amount of heat which must be rejected from the SP, assuming HPCI
~‘operation, so that in the event of a LOCA, the term1na1 SP temperature

11



wou1d not exceed 170°F. Also FSAR Table 6. 2 4 stated the Hx duty des1gn .
temperature was based on 165° F.

"~ SAR Amendment 22 addressed.Adv1sory Committee on Reactor'Safeguards

- concerns related to torus water contamination that may lead to an ECCS

- pump failure. "One of the concerns addressed the failure of drywell

coatings at high temperatures. The licensee’s evaluation compared the

.f$11ure temperature of the coat1ngs with the maximum torus temperature
of 170°F. :

- SEP Evaluation Report,,on Topics VI-2.D and VI-3, discussed the NRC
~evaluation of mass energy releases for reactor coolant pipe breaks
inside containment. The peak DBA SP temperature of 168°F was predicted.
 Also, the licensee’s summary of SEP Topic V-10.A, RHR System Heat

Exchanger Tube Failures, indicated the CHRS ma1nta1ned the SP
temperature below 170°F fo]]owung a DBA ,

Throughout the review, the 1nspectors did not identify any docketed
record of a post DBA SP temperature in excess of 170°F. Additionally,
‘the or1g1na1 SAR DWT response .curve "d" was found to be cons1stent with
the SAR text statements that two CCSW pumps were required. " The 1967 .

1 LPCI/1 CCSW pump case ana]ys1s resulted in a SP temperature of 180°F.
The inspectors concluded that the 1 LPCI/1 CCSW pump case was not .
~ submitted and approved by the NRC as.part of the Dresden 11cens1ng or |

- design bases ,

Drvwe]]_Pressure Response

~ The SAR case "d" DWP response showed containment pressure decreased
~initially following initiation of the 1 LPCI/2 CCSW pumps. Pressure _
-then slowly increased to the maximum due to decay energy addition to the
‘containment.. The SAR concluded the energy removal by the 1 LPCI/2 CCSN

- pumps and Hx was acceptable because the removal rate exceeded the -

addition rate from all sources. This resulted in decreasing containment
~ pressure. SAR Figure 5.2.11 showed that 1ong term containment pressure, -
greater than 600 seconds, was 1ess than 8 ps1g .

Number of CCSN Pumps Requ1red

The licensee concluded that one CCSN pump satisfied the minimum coo]1ng
- requirements (as discussed in paragraph 3 of this report). This

. conclusion was based, in part, on the licensee’s 1nterpretat10n of TSB
- 3.5.8B. TSB 3. 5 B stated:

"The contawnment cool1ng sub- system cons1sts of two sets of two
"service water pumps, one heat exchanger, and two LPCI pumps. =
Either set of equipment is capable of performing the containment .
.cooling function. Loss of one containment cooling service water -
pump or one LPCI pump does not seriously jeopardize the '
containment cooling capability as any two of the remaining three.
pumps can satisfy the containment cooling requirements. Since

12
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. S | there is- some redundancy 'left, a 30 day repa1r per1od is
T : ) adequate." v .

- The licensee assumed the "any two of - the remaining three pumps" referred
~ to the remaining pumps on the CHRS train instead of the CCSW pump ’
- specific system. -Therefore, the 11censee be11eved that 1 LPCI/I CCSW
pump waS-sufficient ‘ : _ ‘

TSB 3.5.B was revised on December 12 1988, (amendment 107) when ECCS -
~ testing requirements were changed. The On-site and Off-site review '
- package indicated the TSB change was ‘to identify the equipment in each
- conta1nment coo11ng subsystem The original TSB 3 5.B read, in part

"Loss of one containment coo]wng service water pump does. not

. seriously Jeopard1ze the containment cooling capability, as any
- two. of the remaining three pumps can sat1sfy the coo]1ng
requirements. " . .

vThe or1g1na1 TSB-3. 5. B c1ear1y conf1rmed the two CCSW pump requ1rement

* The NRC conc]uded the acceptab111ty of the CHRS based on a specific heat ;"

removal capability (duty) The_SER Section 3.3.5, Primary Conta1nment
'Coo]1ng System stated ' o '

: - o . “The conta1nment coo]1ng system cons1sts of two. 1ndependent and :
‘ o - redundant spray cooling loops for post-accident heat removal..
. Each loop will pump water from the pressure suppression pool
(torus) through individual heat exchanges (which are cooled by the
. service water system) and the spray headers located in the
- containment drywell. The water spray from the headers removes the
- heat from the drywell atmosphere and flows by gravity back to the -
~ torus. The heat removal capacity for each heat exchanger is
102 MBTU/hr at a river temperature of 95°F, which is adequate to
- prevent -overheating of . the torus water fo1low1ng a design basis
acc1dent We conc]ude that this system is acceptab]e " '

o Prev1ous NRC CHRS Concerns

SEP Evaluation Report on Top1cs VI-2.D and VI-3 discussed an eva]uat1on
-of the DBA LOCA analyses submitted by the licensee. The NRC concluded
the analysis results were within design limits. In addition to the
" docket review, the NRC performed a confirmatory containment pressure and
heat removal analysis using modern assumptions. The review compared the -
‘Dresden configuration with the criteria used for the :licensing of new
facilities (General Design Criteria (GDC) 16, Containment Design, GDC
38, Containment Heat Removal, GDC.50, Containment.Design_Bases and NUREG
' 800 -Standard Review P]an, Sect1on 6. 2.1, Containment Functiona]' .
;Des1gn) ' : ' '

The confwrmatory ana]ys1s used 102 MBTU/hr LPCI Hx duty and 7, 000 gpm |
CCSW flow (2 pumps). The NRC requested that the licensee respond within

. a o 30 day_s_Lﬁ the as- =built fac1hty differed from-the 11censmg or design -



P

basis assumed in the assessment (December 28, 1981). The NRC stated the -
evaluation would be a basic input to the integrated safety assessment
unless the licensee identified changes to reflect the as-built
_-conditions of the facility. The NRC stated the assessment could be

revised in the future if the des1gn was changed or if NRC criteria was
modified. . . . S

. Unrev1ewed Safety Questions 3

" NRC acceptance of the CHRS was based on a duty of 102 MBTU/Hr at a river

“temperature of 95°F. The heat removal requirements were correctly’
- translated into system design criteria which specified the Hx duty of atg
- “least that to match the assumption in the heat removal analysis. The -
CHRS specific function was the capability of removing 102 MBTU/Hr from
the containment in the post-accident environment. To assure the heat
" removal capability, 7,000 gpm CCSW flow was specified as a design
criteria. The va11d1ty of the safety analysis assumption of 7,000 gpm.
CCSW flow was maintained by TS 3.5.B, which required a minimum of two.
. CCSW pumps, at 3500 gpm each, ava11ab1e dur1ng reactor operation.

The licensee changed the plant design, as descr1bed in the SAR, by
"reducing the minimum number of CCSW pumps from two to one, and by
reducing the CCSW train flow from 7,000 gpm to 5,600 gpm. The change
-~ reduced the margin of safety as def1ned in-the bases for TS 3.5.B and
- 3.7.A.c. : . .
o The -resulting l LPCI/I CCSN case contalnment ana]ySIS 1nd1cated 4
the long term containment. pressure exceeded 8 psig. This reduced
- the margin of safety as’ def1ned in the bases for TS 3.5.B. -

] The change reduced the Hx capac1ty below the va]ue stated in the

SER as a basis for apprOV1ng the conta1nment ‘cooling system.
®  The change reduced the number of CCSW pumps requ1red to less than'”.
g two. This reduced the margin of safety as- def1ned in the bases
- for’ TS 3.5.B. : . _
@ -~ _The change reduced conta1nment coo11ng (due to the reduced CCSW .

flow) to the point containment over pressure was required to -
demonstrate ECCS pump NPSH for the 2 LPCI/2 -CCSW pump cases. This: =
reduced the margin of safety as defined in the bases for =

TS 3.7.A.c. o :

. The change resulted in the SAR post DBA LOCA conta1nment pressure“'
© ~ and temperature response curves to be exceeded. ' o

e _The change was based on an unapproved computer code for the
calculation of SP response to LOCA (SHEX) and an unapproved decay
heat model. This reduced the margin- of safety as def1ned in the '
bases for TS 3.5.B. _
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" Failure of the licensee to obtain prior NRC approval tOr the SAR changes

was an apparent violation of 10 CFR 50.59 (237/92034-04a(DRP)).

‘ L1censee s Safety Eva]uat1on Program

The. licensee’s 10 CFR 50.59 safety evaluation program def1ned the .
"margin -of safety" for the bases of any technical specification as that

| margin between the acceptance limit and the failure point of a
‘particular parameter or component. The licensee’s acceptance limit for -
_ the new containment heat removal analysis was the design limit for -

primary containment (62 psig). The licensee defined the margin of
safety as the margin.between the design-1imit and failure point.- The

-"failure point was some unknown value where the containment would fail

from over pressure (estimated to be about 130 psig). The ‘licensee’s
program would have allowed the change provxded the resultant pressure

d]d not exceed 62 psig.

: The 1nspectors concluded the Ticensee’s program for determining a
* reduction in the margin of safety was inadequate. The TSB should be
"~ used to the maximum extent practical, when the margin of safety is
' exp]wcwt]y defined or addressed there1n When the bases do not define
- the margin of safety, the SAR, the SER, -and other 11cens1ng bases
. documents shou]d be reviewed. o

A':'The margin could be.1mp11c1t_rather,than exp]icitly expressed,as“a

numerical value. . Implicit margins are conditions for NRC acceptance,
such as for computer codes, methods, industry acceptance practice or

- penalties. It may'be'sufficient to determine.only the direction of the -

margin change. If the margin is reduced, the change may involve an USQ.

- The margin of safety defined in the bases section of the TS may depend

on a parameter other than the process var1ab1es

The TS were prov1ded to ensure the plant operated in a manner to ensure

acceptable levels of protection for the health and.safety of the public..
The TS ensured that the available equipment and initial conditions meet

. the assumptions in the accident analysis. The TS were not meant to be

all inclusive. They are reserved for those matters where the imposition

~ of rigid conditions, limitations upon reactor operat1on was deemed

necessary to avoid an abnormal. event or- g1ve rise to an 1mmed1ate threat
to public health and safety. N 4

) Previous NRC Concerns Regard1nq the Licensee’ s 10 CFR 50 59 Program

The NRC held a worklng meet1ng in the Region III off1ces on March 30
1992, with the licensee and Nuclear Reactor Regulation (NRR) concern1ng

how SER values should be treated in safety evaluations. The meeting was

the result of previous NRC concerns associated with the licensee’s

~safety evaluation program, specifically related to how calculation
assumptions were used in the control room habitability analysis. The -

NRC concluded the change did not constitute a USQ because the licensee
failed to update the SAR with the SER (Unreso]ved Item 90022-02 &

- Inspect1on Reports 91039 and 92005)
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_ The NRC identified a previous USQ (Violation 50-237/90022- 01(DRP)),

concerning ‘the practice of using a sampie pump for containment air

~samples. The modification reduced the margin of safety as defined in
-the basis of the TS in regard to the max1mum a]]owab]e pr1mary

conta1nment acc1dent leak rate.

“The NRC prev1ous1y identified two inadequate safety evaluations

(Violations 50-237/91016-01(DRP) and 50/237/90022-01(DRP)). In both

casées the licensee failed to consider the probability of a malfunction

of equipment important to safety in a safety evaluation. The cause of
both violations was a failure of licensee personnel to recogn1ze the
need to review the SEP comm1tments .

Inspectors Rev1ew of Root Cause-

: Based on review of available information, the 1nspectors concluded the
following causal factors contributed to the apparent violation
1dent1f1ed above: :

° Fa11ure to adequately’review the ]tcensing baées; including the

: SEP Topics. g - S :

® _Fai]ure-to verify assUmptions provided by the NSSS- Vendor.

®  Failure to understand the definition of the margin of safety for

- the bases of a techn1ca] spec1f1cat1on

CCSN Svstem Flow Performance

The Unit 2 CCSW. pre= operat1ona1 test. verified greater than 7, 000 gpm
train flow based on the pumps’ ~discharge pressure and pump curve. A

.. test deficiency was recorded concerning the flow indicator. The Unit 3
- Pre-operational test did not verify e1ther the one or two CCSW pump

flow

Based on the review of ava11ab1e 1nformatlon the_two pump degraded flow-

‘condition appeared to be the result of excessive pipe flow resistance
»and,increased demand . The following contributed to the flow changeS'

o Insta]]at1on of the CCSW submergence protect1on vau]ts in the late . -

1970s. - The modification diverted flow to the vault’ coolers and
.changed the piping configuration. The TS discharge pressure was
reduced from 198 psig to 180 psig. o '

e Potential fou11ng by mud, silt, and bio]ogica] fouling.

o fThe 14 -inch Hx d1scharge p1p1ng incorporated a 12 inch motor .

operated valve (1501 3A/B) w1th a high fr1ct1on coefficient (Cv)
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K The flow measuring orifices were undersized and caused excessive

system head loss. All four of the orifices were installed
backwards. ’ ' : T

The licensee did not have'any records indicating the CCSW train flow had
been verified since initial plant start-up. The licensee did not ver1fyv

-the train flow on Unit 2 after the Unit 3 degraded condition was
- jdentified in April 1992. Failure to incorporate an adequate test"
. program to ensure the CCSW components performed satisfactorily, in .

accordance with the design requirements, was considered an apparent -
violation of 10 CFR 50, Append1x B, Criterion XI, Test Controls
(237/92034 -05a- (DRP)). S :

';Fa1]ure of the licensee to take prompt correctxve action to correct the

CCSW degraded flow conditions was considered an apparent V1olat1on of

- 10 CFR 50, Appendix B, Criterion XVI, Correcttve Action
(50- 237/92034 Olb(DRP)) _

"Prior Opportunity:

The licensee had a reasonab]e‘opbortun1ty to identify the flow

degradation. Generic Letter (GL) 89-13, “"Service Water System Prob]ems

.Affect1ng Safety-Related Equipment,"™ alerted licensees to degraded

service water flow conditions. GL 89-13, Item II, discussed a test
program to ensure Hx duties. . However, the 11Censee elected periodic’

- " cleaning of the LPCI Hxs. rather than perform1ng a test program. GL -

89-13, Item V, requ1red review of operating and emergency procedures.
The: ]1censee review did not identify the degraded flow cond1t1on or the
inconsistencies 1in the SAR _ . -

Emerqency‘D1ese1 Generator Loading

The SAR electric description was inconsistent with the accident
analysis. The original containment cooling analysis was based on a .
minimum of two CCSW pumps. The EDG loading table reflected sufficient
margin for two CCSW pump operation following a DBA. However, a "note"
next to the description of the second CCSW pump stated: "if within
capability of the diesel generator.” Also, the SAR discussion 1nd1cated
the operator could manually stop one LPCI pump and start a CCSW pump

| after a perlod not exceed1ng two hours.

The ex1st1ng EDG load study evaluated one CCSH pump on the EDG supplied

. busses during DBA LOCA conditions. DOP 1500-02, "Torus Water Cooling

Mode of Low Pressure Coolant Injection System," directed operations
personnel to load a second CCSW pump on the safety related bus if -

.sufficient capacity was available. However, Calculation 7317-33-19-3,

"EDG- Load1ng Under DBA: Cond1t1ons," Rev151on 7, on]y reflected one CCSW

'zpump in operat1on

The inspectors 1dent1f1ed potential margin for the second CCSW pump to

‘be powered from the EDG on December 10, 1992. The licensee confirmed .
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10.

the EDG would support two pumps on January 8, 1993, after an evaluation
of the pump starting currents and running ]oads Failure to assure

applicable regulatory requirements and the design bases were correctly
translated into specifications, drawings, procedures, and instructions

‘was considered an apparent violation of 10 CFR 50, Append1x B,

Cr1ter1on III Des1gn Control (50 237/92034 02b (DRP))

- The 1oad1ng ca]cu]at1on indicated bus vo]tages dropped to less than 55%'
“during LPCI pump start. However, the TS value for the undervoltage-

relays was 70% (+5%).  The est1mated steady state load only provided
0.5% margin to rated capacity. These issues will be considered :
unresolved pending a detailed review of the 1oad1ng ca]cu1at1on

(Unreso]ved Item 237/92034 -06 (DRS))

'LPCI Hx Tube Replacement . _
Beginning in 1989, the 70-30 Cu-Ni LPCI Hx tubes were replaced with:"

AL-6X (stainléss steel) following failure. Less than 6% of the tubes
have been replaced. The modification safety evaluation concluded the .-

" change did not constitute a USQ.. The SAR was changed to reflect
.replacement of all the tubes. The material ‘change-out reduced the Hx
duty from 105 MBTUs/hr to 95 MBTUs/hr assuming 7, 000 gpm CCSW f]ow

| - The licensee performed a SP temperature response analysis to.model a
- small break LOCA (isolation condenser steam line break) with manual

depressurization and one CHRS train available (2 LPCI/2 CCSW pumps).’

- The safety evaluation indicated the event y1e1ded the highest bulk pool-

SP temperatures among those cases analyzed in the Mark I Long Term ,
Program o ,

,rThe 11censee used a non- approved decay heat model in the ana]ys1s The

model was a derivation of decay heat based on ANS 5.1 (1979). The

~derivation employed a low 183.6 MEV/fission value and a 2% uncertainty
adder. . The derivation was non-conserVative When compared to either:

® Branch Techn1ca1 Pos1t1on ASB 9 2
o May -Witt

-Ne1ther the Hx tube replacement safety evaluation or the ana]ys1s

addressed the mod1f1cat1ons effect on the fo]]ow1ng

o  The reduct1on of CHRS capac1ty in the DBA LOCA analysis.

o The magnitude or the consequence of the increased DBA contafnment
o pressure and temperature'response due to the reduction in Hx duty.

5, , The effect of higher DBA SP temperatures on ECCS pump NPSH

p1p1ng, or seals.
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'.The SAR change indicated the Hx duty was reduced below the SER

acceptance value for the CHRS. The failure to perform a bound1ng

' _‘analysis and adequate review was considered an apparent v1o]at1on of .
10 CFR 50.59 (50 237/92034 04b(DRP)) _

“The Mark I Long -Term Program analysis took credit for the ava11abi1ity

of offsite power and a peak local temperature Timit.of 205°F. The.

UFSAR, Section 5.2.3.9.27, "Plant Unique Analysis (PUA) Results," stated

all of the applicable Mark 1 criteéria were met. However, Safety

"~ Evaluation Report, "Mark 1 Containment Long-Term Program," NUREG-0661,

Supplement ‘1, stated the local SP temperature shall not exceed 200°F- and
NUREG-0783, "Suppression Pool Temperature.Limits for BWR Containments,"
required that off-site power be assumed not available (except for feed r

‘water pumps). The Dresden specific SER (September 18, 1985) did not.

indicate NRC approval for the except1ons This issue was considered
unresolved pending further NRC reV1ew of the PUA (Unreso]ved Item 50-

-237/92034 07(DRP)).

"Report1ng Requ1rements

On April 2, 1992, operat1ons personnel 1dent1f1ed s1gn1f1cant '
degradat1on of Un1t 3 CCSW flow as discussed in paragraph 3 of this

‘report. The licensee assumed the degraded condition also occurred on
Unit 2. Unit 2 was operating and Unit 3 was in refuel mode at the time

of discovery. 10 CFR 50.72 (b)(2) required the NRC be notified within o

. four hours of occurrence of any event found when the reactor is

shutdown, that, had it been found when the reactor was in operation

-would have resu]ted in a principle safety barrier being seriously

degraded or in an unanalyzed condition that significantly compromised
plant safety. For the operating unit, 10 CFR 50.72 required the NRC be
notified within one hour of the occurrence of any event or condition

that resulted in a condition outside the design bases of the plant.

Also, 10 CFR 50.73 (a)(2)(ii)(B) required the licensee to submit a

" licensee event report (LER) for any condition that resulted in the plant

being in a condition outside of the design bases.. The failure to make

- the required NRC notifications was considered an apparent violation of
- 10 CFR 50.72 and 50.73 (50- 237/92034 08a(DRP))

On May: 14 1992, with Un1t 2 operat1ng and Unit 3 shutdown, the 11censee

- was 1nformed the LPCI Hx duty was degraded 9% from what was believed to
‘have been used in the limiting case accident analysis. Based on the
~ information available, this was a condition outside the design bases of

the plant. The 11censee did not initiate a condition adverse to quality
report (CAQR), report the event to the NRC within one hour of discovery,
or submit a LER within 30 days. This was considered an apparent . -
violation of 10 CFR 50.72 and 50. 73 (50 237/92034 08b(DRP))

:On December 15 1992, with Unit 3 operat1ng, the licensee was 1nformed

the decay heat model and computer method: used ‘in the limiting CHRS
accident analysis was non-conservative and un-approved for use. This.
was a condition outside the design bases of the plant. The licensee d1d

" not._ 1n1t1ate a CAQR report the- event w1th1n one hour-of discovery to
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the NRC, or submitted a LER within 30 days. This was considered an
apparent violation of 10 CFR 50.72 and 50.73 (50-237/92034-08c(DRP))

"foh January 8, 1993, with both units operating, the licensee was 1nformed

of a 20 m1nute dtfference between the assumed CHRS initiation time used

in the accident analysis and the CCSW starting time expected from .
operator training. This was a condition outside the design bases of the

plant and not covered by the plants operating or emergency procedures.

The licenseée did not initiate a CAQR or report the event within one hour
of discovery to the NRC. This was also cons1dered an apparent v1o]at1on .
of . 10 CFR 50 72. (50 237/92034 08d(DRP)) ~ ‘

'.10 CFR Part 21 requ1red, in part, that each ent1ty subject to the -

regulation of this part, adopt- appropr1ate procedures to provide for
evaluating deviations. A deviation was defined as a departure from the
technical requirements of a procurement document. A Part 21 basic
component included safety related design, analysis, and consulting 4
services. The -licensee determined the fo]]ow1ng non- comp11ances did not'

>requ1re a Part 21 deV1at1on evaluat1on

[ D1scovery of the contractor supp11ed degraded LPCI Hx duty

+ (May 13,71992)

®  Discovery the decay heat model and computer method used in a

" contractor supplied Timiting CHRS accident analysis was non-.
conservative and un-approved for use (December 15, 1992)

" This issue was considered unreso]ved pending NRC review of the
"procurement documentation associated w1th both act1v1t1es (Unreso]ved

Item 50- 237/92034 -09(DRP)).

Previdus NRC Reportinq Concerns

~ Within the past two years five v1o1at1ons with numerous examp]es were

cited for the failure to meet 10°CFR 50.72 and 10 CFR 21 reporting .

requirements. Violation 237/91016-03 was issued for the failure to make. o

a 50.72 report on January 16, 1991, when it was known that the material
toughness for the reactor studs were outside FSAR allowable. The

- licensee incorrectly concluded the condition was not a significant

degradation. Violation 237/90027-06 was issued for the failure to make

'50.72 report following an ESF actuation on December 8, 1990. Corrective :
" actions were inadequate and resulted in another m1ssed notification in.

July 1991. Violation 237/91022-10 was cited for inadequate corrective

~actions. The corrective actions to violation 91022-10 proved to be
inadequate also as two additional ESF actuations were not reported in

March and April 1992. Vio]ation 92009605cswas cited for the inadequate

correct1ve actions.

V1o]at1on 237/92009 02 was’ c1ted for an 1nadequate 10 CFR 21 screening
procedure which failed to recognize .consulting services discrepancies, .
resulting in a defect, as reportable. ~The licensee failed to report a
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- defect associated with the VOTES program. 'The procedure was revised to -

include more spetific gUidance

. In add1t1on, a letter to Mr. Corde11 Reed, Sen1or V1ce PreSIdent CECo

from Mr. Edward -Greenman, Director, D1v151on of- Reactor Projects,
Region I1I, dated October 4, 1991, clarified the NRC position. The .
letter stated that use of engineering judgment differed significantly
between reportability and operability determinations. Reportability
determinations needed to consider short and long term operability,
generic implications,. and the importance of the components. To

—-accomplish this, sufficient information for a correct reportability

determination was required for the licensed -operations staff. .
Operability determinations shall be prompt commensurate w1th the .

‘ potential" safety 51gn1f1cance of the issue.

CCSN Intert1e to the Ma1n Contro1 Room Hab1tab111ty Refr1qerat1on Unit

‘i'CCSW provided safety_re]ated coo]1ng to the only control room emergency
-heating, ventilation and air conditioning (HVAC) air handling unit:
(AHU). The normal emergency HVAC cooling source was the non-safety

related service water system (SWS). An interconnecting 2%" branch line
allowed any of the four Unit 2 CCSW pumps to supply cooling water to the
emergency HVAC system by use of a number of manual valves and one air.

operated supply valve. Upon loss of instrument air the SNS valve failed

| ‘closed while the CCSW supply valve failed open

.- Problem Occurrence

During the HVAC system'design, in 1982, the licensee’s .contractor

indicated a CCSW pump could probably deliver the 120 gpm to the control
room air conditioning system with a negligible decrease of flow to the:
LPCI Hxs. Modification M12-2/3-82-1 installed the new HVAC system
including the CCSW branch line in 1984.  The post modification test,
completed on January 3,- 1985, acceptance criteria was based exc]us1ve1y
upon receiving the minimum f]ow (120 gpm) through the HVAC’s air
handling unit. Testing did not evaluate the effect of system

A1nteract1ons on CCSW.

Problem Ident1f1cat1on

“In October 1992 the I1linois Department of Nuclear Safety 1nspector
‘questioned the effect of the HVAC branch line on CCSW flow performance.

A CAQR was generated and on October 28, 1992, the licensee’s evaluation
concluded the CCSW system was operable. The licensee estimated a 3 psid
drop at the CCSW pump discharge due to the HVAC branch line. However,

. testing completed on November 18, 1992, reflected much larger pressure
~drops of. 4 to 11 psid. The B-and C pumps were declared inoperable since

discharge pressure was only 175 and 177.5 psig respectively. After flow
balancing the vault coolers and the HVAC line, the required discharge
pressure was achieved -and the pumps dec]ared operab]e ~
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Prob]em Conseguences

The 1nSpectors rev1ewed hlstor1ca1 surve11]ance test data taken between

1990 -and 1992, and noted several instances where CCSW pump performance was
"near the limit for required pressure and flow. After subtracting the
pressure drop (4 to 11 psi) caused by the HVAC branch line, the TS

requirements. of 3500 gpm at 180 psi wou]d not have been met.

Although the CCSW system was degraded by the reduced discharge pressure
the safety significant attributes, pump discharge flow and Hx. pressure
drop, were still met. The 180 psi assured a 20 psid across the LPCI Hx

~ tubes. The LPCI system discharge pressure was on the order of 110 p51

Therefore, the 20 psid was still maintained.

'Fa11ure to assure the CCSW. test surve111ance demonstrated the system

performed satisfactorily, wds -an apparent: violation of 10 CFR 50,

: Append1x B, Cr1ter1on X1, Test Control. (50-237/92034- 05b(DRP))

Inspectors ReV1ew of Root Cause

Based on review of available 1nformat1on the 1nspectors conc]uded the
following causal factors contr1buted to the apparent violations 1dent1f1edv

above:

® - The or1glna1 hydrau11c eva]uat1on of the branch 11ne fa11ed -to-
: quant1fy the CCSW pressure drop. :

O'_  Post mod1f1cat1on test1ng did not va11date the engineering .
assumptions used in accepting the CCSW supply to the HVAC.

[ The per1od1c surve11]ance tests on CCSW pumps were 1nadequate to
: ascertain the true performance capab111ty of the CCSW system during
_a design basis event.. _

e The “safety ‘evaluation performed for the 'mod1f1cat1on failed to -
' identify the reduct1on of the marg1n to safety provided by the bases -
for TS 3/4.5.B.

~Potential for Licensee Identification of the Problem

The licensee had a reasonable opportunity to identify the problem. 'In
1988 the NRC issued Generic Letter (GL) 88-14, "Instrument Air Supply
System Problems Affecting Safety-Related Equipment." - GL 88-14 required
verification that,following a loss of the instrument air system, safety-

‘related equipment would perform as intended. The internal review and

response to the NRC on November 7, 1990, did not detect the problem. Had

-a more thorough . evaluation of the consequences of failing "open" the

safety related HVAC supply valve and closure of the non-safety related

- supply valve been performed the consequences on CCSW could have been -

1dent1f1ed

22



14.

s,

'16.

17,

. Information Meet1nqs

On January 15 1993 a work1ng level meettng was held at Dresden Station

. to discuss. the safety significance and compliance issues concerning the
‘degraded CCSW- system. At that meeting the licensee presented the safety
- evaluation philosophy as discussed in paragraph 7 of this report. On-
-January 27, 1993, a second information meeting was held at the NRC

Region III office to dlSCUSS ECCS pump NPSH ca]cu]at1ons and
11m1tat10ns ,

L1censee Event Reports Fo]]owup (9270Q1

- (Closed) LER .237/92038 and Revision 1, Containment Cooling Serv1ce Water_A

found Outside Technical Specification Limits due to an Inadequate .
Systems Interact1on Ana]ys1s , -

L1censee Act1on on Prev1ous]v Ident1f1ed Items (927Q4l

(C]osed) Unreso]ved Item 237/92005 06 (DRP), Prev1ous unreso]ved item

concerning the degraded CCSW tra1n flow discussed in paragraphs 2, 3, 4,
5, and 6 of this report. :

: Unreso]ved Items -

_.Unreso1ved 1tems are matters about which more: 1nformat10n is requ1red in
" order to ascertain whether they are acceptable items, violations, or

deviations. Unresolved items disclosed during the 1nspect10n are
discussed- in Paragraphs 6 9, 10, and 11.

Exit Interview -

The inspectors met with Ticensee representatives'(denotedpin
Paragraph 1) during the inspection period and at the conclusion of the
inspection period on January 29, 1993. The inspectors summarized the

: scope and results of the inspection and discussed the 1ikely content of

this inspection report. The licensee acknowledged the information and. .

did not indicate that any of the information disclosed: dur1ng the
~inspection . cou]d be cons1dered propr1etary in nature. g
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