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Toledo, OB 43652 -

Gentlemen:

This refers to the inspection conducted by Messrs. T. N. Tambling
and T. L. Harpster of this office or Septezber 25-10; Cctober 5-7,
18-21, and 27, 1977, of activities at Davis-3esse Nuclear Pover
Staction, Unit 1, authorized by NRC Operating License No. NFF=3 and
to the discussion of our findings with Mr. T. Murray and cezbers of
vour staff at the conclusion of the inspection.

The enclosed copy of our inspection report identifies areas examined |
duriag the inspection. - Withian these areas, the inspection consisted =
of a selective examination of procedures and representative records,

otservations, and interviews with personnel.

During this Inspection, certain of your activities appeared
to be in noncempliance with NRC requirements, 25 described
in the enclosed Appendix A.

This notice is sent to you pursuant to the provisicns of Section
2.201 of the NRC's "Rules of Fractice," Far: 2, Title 10, Code cf
FTederal Regulations. Section 2.201 requires yvcu to submit to this
office within twenty days of your receipt of this rotice a writtea
statement or explanation in reply, includiag for each iteam of non-
cocpliance: (1) corrective action taken and the results achieved;
(2) corrective action to Se taken to avoid further noncompliance;
and (3) the date when full cocpliance will be achieved.

As discussad during the exit interviaw, it is cequested thot veu
subzit a final follewup report on the Septezbar 24, 1977 event.
Tnis report should includa the chronolegy of avents, pectinment
transient data, evaluation of the transients and aay long term
effects, results of any testing and short and long ter= corrective
action. This report will serve as a basis for a generic review of
unusual transiants.
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Toledo Edison Conpamy -l- NOVY 22 1977

Ia accordance with Section 2.750 of the NRC's “Zules of Practice,”
Part 2, Title 10, Code of Federal Regulations, & copy of this letter,
the enclosures, and your response to this letter will be placed in
the NRC's Public Cocument Room, except as follows. I1£ the enclo-
sutes contain inforsatioa that you or your contractors believe to be
proprietary, you must apply ia vriting to this office, within tueaty
days of your receipt of this letter, to vwithhold such inforration
from public disclosure. The application must include a full scatecent
of the reasons for which the infsrzation is considered proprietary,
and should be prcparad so that propr;eta—v iaformation identified in
the application is contained in aa enclosure to the application.

Ve will gladly discuss aay questicas you bave coocerniag this
iospection.

Sincerely,

Gaston Ficrelli, Chief
Reactor Operations and
S > fluelear Support Sranch

Eaclosures:

1. Appendix A, FNotice
of Violation

2. 1IE Iaspectioa Raport
No. 50-246/77-32
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Appendix A

NOTICE OF VIOLATION

Toledo Edison Company Docket No. 50-346

Based on the inspection conducted Septezmber 26-30, October 5-7,
18-21, and 27, 1977, it appears that certaia of your activities
vere in noocompliance with NRC requirevents below. The item is
a deficieacy.

Contrary to the approved Quality Assurance Manual and Criterion V
of 10 CFR 50, Appendix B, Administrative Procedure 1823.00 -vas not
coopletely adhered to in the logging and reviev of jumper - lift
vires.
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U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT

REGION III

Report No. 30-346/77-32

Docket No. 50-346

Licensee: Toledo Edison Company
Edison Plaza
300 Madison Avenue
Toledo, OH 43652

Facility pace:

Inspection at: Davis-3esse Site, Qak Harbor, OH

Inspgc:ioa conducted:

Inspectors:

-l—-. /\} ‘-—\-.M—b'q‘.‘.-:
T. N. Tambling A

#‘

ST (p{ ,-,:é_,
et Harp::‘?

Other Accompanying Personnel:

Approvad by:

W. Lictle, Septesber 20, 1977

L. Engle, Septezber 30, 1977

V. Leung, September 30, 1977

A. Szuklewicz, September 30, 1977
J. Mazetis, Septenmber 30, 1977

J. Rajan, September 30, 1977

J. Pitt=au, October 19~20, 1977
A. Plucber, October 19-20, 1977
R. Denning, October 19, 1977

f’
J%. G “
R. C. Xnop, Chief
Reactor Projects Section 1

License No. NPF-3

Davis-3esse Nuclear Pover Station, Unit 1
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September 26-30, October 5-7, 18-21, and 27, 1977



Inspection Suwmemary

Inspection on Septesber 26-30, October 5-7, 18-21, and 27, 1977 (Repoxt
No. 50-346/77-32)

Areas Inspected: Iavestigated the causes, evaluation and corrective action
associated vith the sudden depressurization of the reactor coolant syste=
on September 24, 1977, routine, unannounced inspection of plant operationm,
tour cf plant areas, followup of modification to electrical grid system to
meet licensee commitment, and nonroutine event reports. The inspection
involved 110 inspector-hours onsite by two NRC inspectors.

Results: Of the four areas inspected, no items of noncompliance or devi=-
ations vere found in three areas; one apparent itea of noncompliance and
tvo unresolved items vere found in one area (deficiency - failure to
preperly icplement procedure for jumper-lifted wire - Paragraph 6.b,

and unresolved - opea water tight door, - Paragraph 7 - apparent

defzct in a cable penetration seal, Paragraph 7).
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DETAILS

Persons Contacted

J. Evans, Station Superintendent
*T. Murray, Assistant Station Superiatendent
*L, Stalter, Technical Engineer
*W. Green, Administrative Coordinator
*J, Buck, Operations QA Manager
*Y, Derivan, Acting Operations Engineer
L. Grime, Reliability Engineer
D. Briden, Chemistry and Health Physicist
F. Fai;:. B&W Site Operations Manager

*Denctes these attending the exit interview.

The inspector also talked with and intervieved other licensee
enployees including zecbers of the technical and engineering
staffs, reactor shift crews, and startup test leaders. The
inspector also participated in a ceeting on Septexzber 30, 1977
at Davis-Besse that included representatives of NRR, TECo Enmgi-
neering, TECo Corporate Management, 2abcox-¥ilcox Cocmpany and
Bechtel Corporation.

Licensee Action on Previous Inspection Findings

(Closed) Noncompliance (50-346/77-16): Failure to properly docu-
ment 2 review of a reportable cccurrence and proper adhereance to
the administrative procedures for processing deviation reports.
The inspector found that Adzinistrative Procedure AD 1307.00 was
revised to clarify the apparent awkwardness ia the procedure and
that the procedure is being izplezeated to insure required review
of reportable and nenreportable occurrences tracked by the devi-
ation report systems. (Paragraph 6.a)

Loss of Steam Generator .feedwater Suoply and Dasressurization of
Reactor Coolant Svstex~

On September 25, 1977, the licensee reported to Region III that a
spurious trip signal in the Steam Feedwater Rupture Control Systenm
(SFRCS) on September 24, 1977 initiated a series of events that
resulted in the loss of feedwater supply to the No. 2 Steaz Gener-
ator, depressurization of the Reactor Coolant Syste= (RCS) and

Licensee subzitted 14 day Licensee Ivent Rapor:t N?-32-77-16 on
Cccober 7, 1977.
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rupture of the rupture disc on the pressurizer quenoch tank that
resulted in damage to the mirror insulation ca the No. 2 ste:a
generator. An NRC Region III inspector wvas dispatched to the
site September 26, 1977 to investigate the results of the
incident, the action being taken by the licensee and corrective
action planned.

Based upon the inspectors review and upon telephone conversations
between Region III and representatives of Toledo Edison Company,
an iommediate action letter vas issued to the liceasee on
Septecber 30, 1977. This letter designated the corrective action
required before the reactor could be returned to operation.

"In the initial review of the incident, the inspector reviewed

current status of the plant, proposed correccive action, details
of the event, its safety significance, operation of engineered
safety features during the event, conforzance of the limiting
conditions of operations, possible generic aspects, and possible
radioactive releases or contaminations.

In followup, the inspectors reviewed the licensee evaluations
of the incident, the results of testing and completed and/or
plaaned corrective action.

The findiogs are as follows:

e Transient Chronology

Initial Conditions

The reactor was at the 15% plateau ia the startup test progranm
and had accunulated approxiczately orne efiective full power

day (EFPD) history. A high pressure turbine pressure tap
betwveen the turbine and the governor vaive was found to bSe
cracked. Power wvas reduced to approxizately 93 and the
turbine vas shutdewn to repair the leak. Main feed pucp
turbine 1-2 was receiving steam from steam generator (OTSG)
No. 2, and feeding both OTSG's through their respective
startup feed control valves.

Segquence of Events

21:34:20 - A spurious half trip actuated the Steac-Feedwater
Rupture Control Systea (SFRCS). The half trip closed the
startup feed control valve to 075G ¥o. 2. The operator has

v ooave s e
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only valve position demand signal indication and thus vas
unavare of the feed isoclation. Other valves that wvould

zove on the half trip vere already in the tripped position
and thus gave no alarm. The alarzs received by the operator
vere main steam lines 1 and 2 isolation valve (MSIV) solenoid
trouble alarms vhich alarm only on the cosputer. (This vas

a partial arming of the control circuit that actuates the
MSIV to close on a full SFRCS trip).

21:34:44 - Lov level alarm OTSG No. 2. (Setpoint 24" starcup
range). MFP turbine 1-2 is still steaming off the generator
but the feed is isolated causing the level to decrease rapidly.

21:34:56 - High tecperasture alarm loop 2. (Setpoint 560.6° 7
wide range cold leg). Decreasing OTSG No. 2 level reduces
heat transfer zapability.

21:35:16 - High pressurizer level alara. (Setpoint 220").
Coolant is expanding into pressurizer from increasing loop
temperature.

21:35:18 - OTSG No. 2 low level trip alarm. (Setpoiat 17"
startup range). This signal combined with the spurious half
trip completes the logic for a full SFRCS trip. The full
trip closed the MSIV's and lined up both 0TSG's to the suxil=-
iary feed syste=. Lyl

21:35:26-:49 - A reconstruction of data indicates that the
pressurizer power relief valve actuated and cycled nine times
before failing in the open position. The relief valve cycled
about the setpoint (2255 psig) because a close relay vhich
provides a 50 psi deadband was physically missiag from the
systes. The rapid cvcling apparently caused soce deforzation
of the pilot valve ste=. FHovever, pilot valve failad open

due to galling of the stem. This resulted in the electro-
zatic relief valve failing open and led to a continued depres-
surization of the reactor coclant systea (RCS).

21:35:36-:38 - AFPT's | and 2 discharge valves wera open.

AFPT 2 only cace up to 2500 RPM (nor=al is 35600 RPM) because
of binding in the woodwvard governor linkage. This corresponds
to a shutoff head of approxizmately 700 psid. Thus, no water
vas fed into OTSG No. 2 as this pressure was considerably
below OTSG No. 2 steam pressure until 11 to 15 minutes into
the traasient.



21:35:55 = Pressurizer pover relief zezperature high. (Set-
point 200°F). Control room indicatisn thas relief valve
had opened.

21:36:04 - AFP's 1 and 2 discharge valves opea arnd wvater is
being fed into OTSC No. 1.

21:36:07 - The operator manually trij;ped the reactor because
pressurizer level vas approximately 300" aad risiang. About
two seconds after the trip, level reached 302" and started
decreasing. Loop 2 hot leg temperature reached a maxioua of
approxizately S84°F six seconds after the trip and started
decreasing. Loop 2 cold leg tesperature reached a2 maxizum

of "approxicately 579°F 14 seconds af:zer the trip. RCS
sressure continued to blow down and various Reactor Frotection
System (RPS) trips occurred from low pressure as designed.

21:37:17 - The Safety Features Actuation Systaa (SFAS),
incident level 1 initiated at 1600 psi. The pressurizer
quench tank veat isolation valves clcsed on containment
isolation due to SFAS actuationm.

21:37:49 - At this tipe it wvas noted thaz EPI flev indicater
FYIHP3A wvas not indicating flow into the RCS, hcvever, it
vas later determined that the initial flew was blaocked by
tvo higher head makeup pumps injectizg 140 GPM through this
line.

21:40:22 - The containment norzal sucp puzp cize on indi-
cating the quench tank rupture disc had dlown. E?I pumps
were shutdown at this tize as pressurizer level was normal.

21:41:50 - Saturation pressure was reached ir the reactor
coolant system. Scteam for=atiom was probatly occurring
in the Reactor Coolant Pump (RCP?) suctions.

21:43:41 - RC2?'s 1-1 and 2-2 were tripped. A: this time
the transient wvas essentially terminated wich the exception
of the subsequent recovery actions. The block valve for
the failed electromatic pressurizer reliaf valve vas czlosed
approxizately 20 minutes after the szart of the iacident.
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b. Analysis of the Failures and Corrective Action

(1) SFRCS Half Trip

-

(2)

The half trip logic in the SFRCS is used om certain
valves in the steam and fesdwater systezs to meet the
single failure criteria for isclation of the atmos~
pheric steam line pcver vent, the MSIV bypass, main
steam varoup drain and startup feed control valves.

A one of four input will close these valves. (It
should be noted that all except the zmain steas atzos-
pherzc pover vent valve are norzally io the closed
position vhen operating above 153 powver). A two of
four logic is used on other valves in the Steam-Feed-
wvater Systea.

Failure tc see this spurious trip that initiated the
incident wvas due to two reasons. :ine logic circuic
requires only a signal duration of 25-35 milliseconds
to lock in. The computer which is uvsed to show the
alarz condition is scanning at a ore second interval.
Therefore, trip signals of less than oze second may not
be seen on the computer. Other visual or alarm indi-
cations (such as annunicators) veare not avaxlable ia
the control room.

Corréctive action by the licensee was divided into two
phases to rectify this proble=. The first and imced~-
iate action was to connect six chamnel 3rush Recorders
on SFRCS input channels to provide detection of short
tera spurious signals. Tollowup acticn involves the
installation of annupicator wiadows for half trips on
steam generator lew level, loss of reactor coolant pusps
and steam-feedwvater delta pressure. An annunicator
presently exists on lev steacline pressure. A feasi-
bility study will be zade to detarzine whether a tize
delay circuit can be used on the trip signal to cake
sure that the cocputer will also see short ters signals
(i.e. less than one second)

Auxiliary Feedwater Puz=d

On a2 full SFTRCS trip the two auxiliary feedvater pumps
(A7?) are aligned and started o fsad the two steam



generators. The alignment is one AFP to one stean
generator except for the zain steazline break accident.
For the steamline break (detected by low steamline
pressure) the AFP to the affected steam generator is
aligned to receive steam and feed the unaffected steanm
generator (the one without the line break).

When the spurious half trip isolated feedwater flow to
No. 2 steam generator, a full SFRCS trip was initiaced

on low steam generator level (see Transient Chronology). .
The AFP's vere properly aligned and started. Hewever,
No. 2 AFP only reached approxicately 2500 rpa (vs desired
3600 rpm) due to a bianding in the Woodvard governor oa
the Terry Turbine driving the AFP. At 2600 rpa the
maxisum pump discharge pressure is approximately 700 psig.
This head was not adequate to provide feedwater to the
No. 2 steam generator until pressure in the steam gener-
ator decreased to this pressure (appreximately 11 to 15
minuctes into the event).

The loss of one steam generator for a controlled cooldown

of the reactor is withia the accident analysis which

assuces only one steam generator available. Howvever,

the failure of the governor on the AFP turbine preseats a
generic or cocmzon mode failure problem. (This was

reported by the licensee in a letter from L. E. Roe to ey
J. G. Keppler dated October 11, 1%77 in accordance with

10 CFR, Part 21.21(b)).

The licensee through the canufacturer aanalyzed the failure
mechanisa of the governor. It was concluded that under
certain conditions the servemotor control driving the
turbine speed control against the high speed stop places

a nisalignment force on the T-bdar of the governor linkage.
This misalignment force creates a potential for the
governor to bind at a speed position less than desiga
speed upon turbine startup. The governors for both AF?'s
were osodified to correct this problen.

The failure of the No. 2 AFP to coze up to speed and
fead the No. 2 steaz generator also resultad in the
stean generator "boiling dry." This was concluded

based upon the rapid rate of pressure dacay inside the
steam generator. Although this condition is not desirc-
able, the incident is within the design analysis for the

(30133



L AR

v Ul
- DRIG r[ﬂmﬂl

steam generator as supplied by the zanufacturer. The
analysis placed a 20 cycle lizitaction oo the generator
over its lifetize. The licensee has an adoinistrative
systea for tracking operacional transients over the
lifetizme of the plant to insure cvcle limitations are
not exceeded. .

(3) Reactor Coolant Svstem Depressurization

The transient on the secondary side caused a corres-
ponding operational transient in the Reactor Coolant
Systes (RCS). This transient, while not desirable,
would nermally be within the desizn capability of

the syte= vithout damage to aquipcent. However, due
to the failure of the e!ectrc:a:i: relief valve con the
pressurizer, to proper.y reset after relieving there
vas damage to the mirror insulations on the No. 2
stean generator, minor damage tdo a ventilating duct and
spillage of reactsr coolant iaside the containment
vessel.

The licensee's investigation into the failure of the
electromatic relief valve revealed that the close relay
vas nissing from its control circuiz. The missing
relay caused the relief valve %o cycle around its set

™ point of 2255 psig uncil the pilot valve steam stuck in
the cpen position. 7This failure of the pilot valve
caused the relief valve to rezain open continuously
relieving the pressurizer to the Quench Tank. The
relief valve remained until approxizmatelv 20 =inutes
into the event when the operator closed the block valve
to the relief walve. Llack of earliar recognition that
the relief valve had failed open was due to the fact that
the operator did not have rositive indications of '“e
valve position on the contrel Loarzd. To correct thi
problem, the licensee installed a position ligh: on :he
control board to indicate the position of the pilot
valve solenoid. (Usual indicatiens that the relief
valve opens initially is by a terperature monitor in
the valve line).

The licensee's insgection of
that the stez stuck in the ¢
galling.

lot valve revealed
zien due to
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There is no explanation as to why the reset relay wvas
missing from the control circuit. A review of the pre-
operational test procedure perfor=ed prior to and during
hot functional testing shows that the electrocatic valve
functioned properly. Prior to the preoperational test,
the licensee performed a yellov line (circuit checkout)
of the control scheme. 3oth of these items indicate
that the control relay had been in the circuir. It
should be noted that the electromatic relief valve
control circuits are not classified safety relaced

and therefore do not fall vithin cthe normal quality
control purview.

‘After inspection of the relief valve and replacement of
the pilot valve, the licensee tested the valve by =anually
cycling the valve six tizes with the RCS at approxizately
500 psig. The pilot valve stuck in the open position
again after the sixth cycle.

Inspection of the pilot valve stem revealed some scratches

on the stes and that the outside diaceter of the stea

was .0005 ioches oversize. (Norzal annulus clearance is

.001 inches). At the recoc=endation of the valve manu-

facturer, the stroke of the solenoid for the pilot valve

was reduced from 3/8 iaches to 1/8 inches. This change
~in stroke still allows the pilot to functionm 2s desigaed

and censiderably reduces the stem surface area exposed

to the steam, dirc, boric acid, etc. when the valve

cperates,

Reduztion in surface area exposad to the steaz flow
prevents possidle sccusulation of contazinates on the
bearing surface of the stes.

After the correction to the stroke travel and sten
diameter, the elactrosmatic reliaf valve was retasted.
Tne valve was manually cycled ten tizes at approxi-
sately 600 psig RCS pressure and once at approximately
2200 psig. The valve functioned as designed.

<
-
i

The RCS cemponents are designed for forty cveles of a
generalized depressurization tranmsient in which the
pressure drops 1400 psi and the tamperature drops

2°F in fifteen minutes. 1In the actual transieat
on the RCS side, the pressure drorped approxicately
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1300 psi in eight minutes and the cold and hot leg Eenp-
erature in loop 2 dropped approxizately 41.5 and 45°F
respectively in 7.5 minutes.

An analysis of the transient vas perforzed by 3&W for

the licensee. Based upon this analvsis, B&W concluded
that this transient wvas within the scope of the gener=-
alized depressurization transient previously analyzed.

(4) Reactor Coolant Pumps

Secause the Reactor Coclant pumps (RC?) operated at or
near the saturation pressure during portions of the
transient, there wvas some concern of possible dacage to
pump shaft seal bearings and impellers. The operating
condition was reviewed by the pump canufacturer. The
canufacturer concluded that there was small risk of any
dazage. To provide assurance, the licensee perforzed
instrumented tests in Mode 5 and 3 to verify normal
operating parameters.

(5) Reactor Fuel

BSW also evaluated the possible effects on fuel perfor=-
ance as a result of the transient and concluded that
there vere no safety concerns with respect to :He -eac:or |
~fuel. This conclusion was based upon: i

- Core burnup on September 24 was approximately 1 EZF?D
(no significant fission product inventory).

- Because of the low opera:11g pover history (153 and
less) there was no significant dacay heat source
as cocpared to the sourze from the RC?'s.

- Conservative estizate that the maxizum AP between
the internal fuel rod pressure and RCS pressure was
300 psi and a maxizum clad tezperature of 550°F
at this ap,

(6) Containzent Contamination froa RCS

The spillage of RCS water did not constitute an airbora
ralease problem inside containment. This was due in part
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because of the short operating history of the fuel
asseoblies. No detectable fission gases were present

in the RCS. There was lov level contamizates due to
normal activation products in the RCS (activation of
normal corrosiom products). This contamination was con-
trolled and cleaned up by the licensee using standarzd
radiation control procedures.

(7) Trainineg and Retraining

To insure that operating personnel understood the se-
quence of events, the licensee conducted retrainiag

on the SFRCS. This training iavolved two four hour
sessions. The first session iavolved a description
"and analysis of the event. The second session covered
a detailed description of SFRCS. The trainiog of the
various shift teams plus other personnel was cocpleted
October 22, 1977.

Second Loss of Feedwater Transient

On October 22, 1977, a spurious half trip from SFRCS closed the
startup feedvater valve to the stesm generator. During this
transient, all plant operating equipment perfcrmed as designed.
Both AFP's started and reached 3600 rpm. The pressurizer elec-
tromatic relief valve actuated twice and reset as designed.
Although the 6 channel Brush recorders installed to record the
source of the spuricus signal did nct record the event, the
licensee was able by a process of elizination zo isolate the
possible sources. Two buffer amplifiers and three integraced
circuit clips were replaced as probable causes for the spuriocus
signal. The licensee is continuing his effor:s to positively
identify the source of spurious signal.

Electrical Grid Stability Modification

Per Condition 2.C.(3)(gq) of Operating License NPF~-3, the liceasee
submitted an evaluation and proposed =odifications to electrical
grid protective system to NRR for review. The purpose of these
modifications is to insure sdequate breaker coordination, alar=
and isclation of the onsite electrical system in sufficient time
to permit the required Class 1T equigment to operate in the event
of offsite grid degradation.

- 1] =
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The inspector reviewed and examined the icplementation of the
subject modification as designated by the licensee's letter of
July 18, 1977 (Serial No. 293) to J. E. Stoltz frem L. E. Roe
and Facility Change Request 77-217 (original and supplement
No. 1). No deficiencies were identified by this review.

The reviev effort included review and exasinationm of procurezent
records, certification for Class 1E equipzment, vork orders used
for installation, setpoint changes and setting, safety review,
SR3 review of the facility change and procedures used, and dis-
cussions with members of the engineering staff and operating
staff iavolved in the design and installation of the modifi-
catiors.

Plant Operations = General

The inspector revieved general plant operations including an

exanination of selected operating logs, jumper-lift wire logs,
deviation reports for the period of July 1977 through October,
1977. This review wvas cade to determine compliance with tech-

nical specifications and administrative procedure requireczeats.

a. Deviation Repor:s

While reviewing the deviation reports, the iaspector noted that
38 reports (for the period July 11, 1977 to August 16, 1977)
had-not been filed in the czaster file. Seven of these vere

on the SRB :igenda for final review and closecut. The others
vere still outstanding for final resolution. It was noted
that although copies of these reports were not in the master
file, the reports are logged and are being tracked by the
technic-® section. For the reports found in the master file,
many still rezain open and require final closeout.

In response to a previous itez of noncacpliance (Iaspection
Report 77-16), the licensee initially revised Administrative
Procedure AD 1807.00 on July 12, 1977 and approved it for
izplezentation on Saptember 9, 1977 to improve and clarify
the review process for deviation reports. It was noted there
has been an apparent izprovement in the tracking and review
of DVR's issued since the procedure revision.

Aowever, even though the DVR's are used by the licensee as
a control docuzent that does no:t get closed out until all

t 3 A
¢ J:.-.'Ja



corrective action is completed (including corrective action
covered by facility change request or action itea record),
there appears to be a large nusber of open DVR's in the files.
Many of these can and should be closed in a zore orderly
matter. This need to reduce the large backlog of open DVR's
vas discussed with the licensee during an exit interview.

b. Jumpers and_Lift Wire Log

The inspector reviewed the jumper and lift wvire log and
the implezentation of Administrative Procedure AD 1823.00,
Jumper and Lift Wire Control. From a previous iaspection,
(Inspection Report 77-16), it had been noted that a large
nucber of jumper and lift wire tags vere ocutstanding. The
status of the licensee's effort to reevaluate the need of
these juopers and lift wires was reviewed. Considerable
progress had been made and the effort is still in progress
as noted by the internal review presently being ccnducted
by the operations sectiom.

The inspector selected several jumper-lift vire - tags
nunbers at random and verified that they do exist.

The need to expedite this effort was discussed in the exit
interview,

AD ‘1823.00 jumper-lift wire log sheets requires the persons
placing the tag to reference the work order request nuzber
and the reason for the tag on the log sheets. A reviev of
the log sheets indicated that this vas not being consistently
done. Zxamples were:

= Tag No. 4073 chrough 4084, no reason was given for
tlgi.
- Tag No. 4163 chrough 4156, no work order number was

referenced.

- Tag No. 4123 through 4125, no reason was given for
tlgs-

In the exit interview the inspector discussed how failure
to provide this inforcation is conmsidered an inadequate
review by the tagging supervisor (D3TS), the Shift Forezan
vho is suppose to review the curreat status each shife and
the Cperations Ingineer {or his represeazative) monthly
review, This failure 2o properly izplezent AD 1823.00 is
considered an itea of noncccpliance.
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Also discussed in the exit interviev wvas a possible iacon-
sistency in how individual DBTS handled critical tags
(tags with safety implications). The curreat procedure
does not require documentation to shcw how aand vhat the
DBTS considered in the placement of critical tags.

Plant Tour

The inspector toured various areas of the plant to observe cper-
ations and activities in progress. This included general state
of housekeeping, proper alignment of valves in the high pressure
injection of SFAS, status of EVS boundary, leaks, pipe vibrationms,
radiation controls, shift manning, discussion with operating pec-
sonnel cdncerning lighted amnunciators, and review of a startup
procedure currently being implemented.

No items of noocompliance vere specifically identified. However,
two ite=s were left unresolved and there was cne item of =major
concern.

.As discussed in an exit interview, the plant is currently oper=-

ating with a large number of lighted annunciators. The inspector
stated that there appears to be a need for the licensee to review
the current status of lighted annunciators for the purpose of
elizinating nuisance alarms, 2larms that apparently have logic
probleas or ia vhich the setpoint span may be too tight. Exacples
are:

- Panel 1, vindov 2~-8, EZmerg D/G FOS T 1/2, Ai/low. If
tank is overfilled, light is lit (alarzed condition). The
operators concern is low level since he has no other =means
to determine what the lavel is. A suddan change in the
status of tank could go undetected (from Hi alarz to Low

alara).

= Panel 1, window 1=5 and 1-6, ESSEN Bus £-1 and F-1, Sreaker
not norzal. Window always lit bdecause there is no normal
position.

- Panel 5, windows 5-1, SFAS CTMT Rad Low-rail. Window remains

alvays lit because of detector location. There is not
sufficient background radiation to cake the meter read above

Zero.



On October 27, 1977, at approxizately 1500 hours, the vater
tight door separating the two auxiliary feedwvater pumps wvas
found open during a tour. The door was izcediately closed.
This item is unresolved pending further investigationm.

On October 27, 1977, a black oily =zaterial vas found dripping
from a2 ceiling cable penatration in the cable sp-eading room.
This item is unresolved pending further investigation by the
licensee.

Onsite Review of Inspection Process

The inspector was accompanied by twvo people from Battelle-Columbus
and one person from the Office of Nuclear Regulatory Research on
Cctober 19 and 20, 1977. 32attelle is currently under contract to
the NRC to evaluate methods for applying WASH-1400 methodologies
to the inspeczion process. Observations vere zade of the current
inspecticn process.

Review of Nonroutine Events Reoorted by the Liceasee

The inspector reviewed licensee actiens with respect to the
folioving listed nonroutine events repor:is to verify that the
events were revieved and avaluated by the licensee as required
by Technical Specifications, that corrective action was taken

by :he licensse, and that saf fety limits, limiting safety system
settings, and limiting conditions for operation were not exceeded.
The inspector sxamined selected Cperations Cocoittee minutes,
licensee investigation reports, logs, and records, and inspected
equipment and interviaved selected personnel.

Tvo inoperable relscive position indicators in Group 6 of CRD
Systea (NP-32-77-15).

Loss of Reactor Coolant pressure due to failure of pressurizer
power operated relief valve (NP-32-77-18). (See Paragraph 3
for details)

Yo itexs of noncompliance or daviations were identified.

The following licensee event reports were reviewed and closed ou:
on the basis of an in-office reviasw and evaluation:

a. Bydro test on High Pressure Injection line (N?-33-77-28).

b. Steas generator level lizit exceeded (NP-32-77-30).
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d.

k.

1.

.
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O
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Chlorine detector AE 53584 inoperable (NP-33-77-31).

Loss of Shield Building integrity for Hz Purge System 18
month test (NP-33-77-33).

Planned replacement of overload heaters in Control Room
Emergency Veat condensing uanit (NP-33-77-37).

Loss of DC pover to speed control switches for SS 815 and
SS 816 for testing (NP-33-77-39).

Removal of Auxiliary Feedwater pump 1-2 from service to
izplezent viring change (NP-33-77-41).

¥ain steas supply line check valve bonnez leak (NP-33-77-42).

Loss of shield building integrity due to unlatched door
(NP=33-77-47). ;

Containment normal sump total flow instrusent string inoper=-
able (NP-32-77-49).

AF? turbine 1-2 inoperable due to loss of speed control
(NP-33-77-51).

ATP turbine 1-1 inoperable due to loss of speed coﬁ::ol
(NP-33-77-52).-

AF? 1-2 inoperable due to g:ouné in speed csontrol switch
(NP-33=77-53).

Flow path from boric acid storage svszez operadble (NP-33-77-54).

Main steam isolation valve M 5100 failed closed due to loss
of control air (NP-33-77=55).

NI-3 inoperable to comnect to reactizeter (NP-33-77-33).
API1 for control rod 4 of group & incperable (NP-33-77-63).

DH puzp 1-2 made inoperable to iastall unien in cooling water
line (NP-33-77-86),

Channel 3 of RPS inoperable (NP-32-77-67).

- 1=
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t. Hydraulic snubber EBD~19-H144 inoperable (NP-33-77-69).

u. Main steam line hydraulic snubber SR 17 and SR 11 incperable
(NP=-33-77-70). :

v. AFP 1-1 steam supply isolated for maintenance (NP-33-77-71).
w. Reactor coolant system T avg less than 525°F (NP-33-77-75).

Unresolved Item

Unresolved items are matters about which more information is
required in order to ascertain vhether they are acceptable items,
items of noncompliance, or deviations. Two unresolved items dis-
closed during the inspection are discussed in Paragraph 7.

Exit Interviav

The inspectors et with licensee representatives (denoted in Para-
graph 1) on October 7, 21 and briefly on October 27, 1977 to
sumnmarize the findings of the inspection. The licensee represen-
tatives sade the following resarks in response to certain of the
items discussed by the inspector.

October 7, 1977

Stated that in addition to the corrective action takea to date on
the September 24, 1977 incident they would (Paragraph 3):

a. Instrument SFRCS inputs to help deteact spurious signals.
b. Add SFRCS annunciator wiadows.

c¢. Study the feasibility of a time delay mechanisa so that the
cozputer can leg short term spuricus signals.

d. Cooplete training on the SFRCS by Cctober 22, 1977.
e. Test the codified AFP turbine governors in place in Mode 3.
£. Test the electrematic pressurizer relief valve cold and hot

(at approxirmately 600 psig). Dluring a telecon on October 14,
1977, vhen the relief valve failed on the sixth hot cycle

e gt -
L] v-,llu.’ "f



test, the licensee stated that they wvould retest the valve
ten tizmes at 600 psig and once at approxizately 2200 psig.

E- Cozplete the testing of the reactor coolact pumps at a
pressure equal to or above 1300 psiz.

Acknovledge that the return to pover cperation was predicated upon
the successfull completion of the above tests. Also stated that
they wvould keep the inspector informed of the progress of the
testing.

Acknovledge the inspectors request for a detailed followup report
on the September 24, 13977 incident includicg a detailed analysis
of the long term effect of the transients.

October 21, 1977

Acknovledge the inspectors concern about the jumper-1ift wire logs
and acknowledged the inspectors statement vith respect to the
apparent items of noncompliance (Paragraph €.b.).

Acknovledge the inspectors concern about the status of control
room annunciators and stated that they have been pursuing the
problea. (Paragraph 7)

Acknovledge the inspectors statemeats about the nucber of outstanding - -
deviation- reports. (Paragraph 6.a.)

October 27, 1977

Acknovledge the inspectors reviev of the medification of the elec~-
trical grid systes, (Paragraph §)

Acknowledge the inspectors findings concerning the ospea wvater tight
door and stated that they wvould check their procedures o determine
why the door was left open. (Paragraph 7)

Acknowledge the xnspec ors tzﬁd.1gs concerniag the black oily
material dripping from a penetration in the cabdle spreading roon
and that they would iznediately investigate and determize the
extent of the problem. Ianformed the inspector on October 28, via
telephone that the problem appeared zo be confined to the cne pene-
tration and that they wvere pursuing it further with both Dow
Chemical Company and B315C0. (Paragraph 7)

- 1§
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9.3.3 EQUIPMENT AND FLOOR DRAINAGE SYSTEM

The auxiliary building drainage system includes the following: equipment
drains, flcor drains, suxps, miscellaneocus weste drein tank, and detergent
aste drain tank. Radiocactive equipment &nd flocr drains discharge either
directly into the miscellanecus drein tack or into suzps eand ere pucped
into the drain tenk for radicactive wvaste processing. Locw-radioectivity
wastes from desigrnated leboratory sinks, laundry weshing =achine, lavatories,
end shover room dreins are collected in the detergent waste dreins tenk for
radicactive waste processing. lonradicactive areas, such as the electrical
penetration rooms, electrical switchgear roczs, ceble spreeding room, end
control rocm, discharge to the station externel drein system. 01l intercepters
are provided for the ecergency diesel generatcrs and diesel fuel day tank
roca drains. Acid-neutralizing tanks are provided for ell battery rooms
dreins. '

Turbine building equiprment end floor drains ere collected in low-point sumps
end pumped through oil separators before disckarging into the station exter-
nel drain system. In addition to the norzsel surp pucps, there are two high-
cerecity pumps cepeble of handling a tcotal of 1200 gpm of fire sprinkler
flow. These pumps operate on high-high sump level, and the discharge is
directly to the main transformer pit which has the capacity for the high
flow and provisions for oil separation. In the event of radicactivity in
the secondary system, the:e drains can be pumped to the condensate demin-
eralizer holdup tanks,

The normal sump in the containment vessel discharges directly into the
miscellaneous drain tank or the clean waste receiving. The pumps are of
the submersible type.

All sumps ere provided with e duplex puxp system with en elternstor to auto-
zatically stert, stop, eand alternate eech of the pumps end to stert the
second pump any time the one in operaticn is uneble to carry the lced. A1l
suzps are provided with high-level alarms.

The subzersible surp pumps in the ECCS pu=p rco=s, which norzelly discharge
o0 the =iscellanecus drain tank, are provided with e bypess to discharge
directly to the clean waste receivers shculd it beccze necessary if a rcom
is flocded. These pumps and piping are designed to Seismic Class I,

Applic b e design ccdées and standards are listeé in Table 9-1,

A flow diagram of this system is shown in Figures 9-9 and 9-9A.

Disposal of collected radicactive drains is discussed in Chapter 11,

) 2e .2 -
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D-B
9.3.4 MAKEUP AND PURIFICATION SYSTEM

9-30hol DeSip Bases

The zakeup and purification system is designed to accommodate the following
functions during normel reactor cperation:

a. Supply the reactor coolant system with preoperational fill and
operationel makeup water.

b. Provide seal injection water for the'reactor coclant pumps.

¢. Provide for'purification of the reactor coolant to remove corrosion
and fission products.

d. Control the boric acid concentration in the reactor coolant in
order to control. reactivity.

e. In conjunction with the pressurizer, accommodate terporary changes
in reactor coolant volume due to small temperature changes.

f. Meintain the proper concentration of hydrogen and corrosion
inhibiting chemicals in the reactor coolant.

g. Provide zekeup to the reactor coolant system for protection egainst
small breeks in the reactor ccolant pressure boundery.

9.3.L4,2 System Dascription

g.3.8.2.1 General

The mekeup and purification system is shown schematically iz the process and
izstrumentation drewing, figure 9-21. tables 9-10 and 9-11 list the systenm
zerforzance and component design characteristics.

Lezéown Cooler

1

ze letdown cooler reduces the texperature of the letdown flcw from the
rasactor ccolant system to a temperature suiteble for demineralization and
irjection to the reactor coclant pump seals. The letdown coolers are two
stell and tube heat exchangers arranged in perallel., Zach is designed to
hendle half the maxirzum letdewn flow. Heat in the letdown cocler is rejected
tc the component cooling vater pessed through the shell side of the ccolers.

latdown Flow Control

Tz=e norzal letdown flow rate at reactor operating pressures is costrolled by
fixed block orifice sized for the normel purification rete. A rarallel,

norcally closed, remotely cperated valve can be cpened to cbtiein flow rates

Up t0 the paxicuzm letdown capebility, e.g., reactcr coclant toren ccncentration

eijustment, This valve is also used to maintain the desired letdown rate at

reduced reactor coolant pressure, i.e., during startup a“_ shutécsn. In
2dition, ¢ ¢ere is a second perallel, nor=elly closed velve whkich msy be

menually pesiticned for flow centrol.

P VA
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Table 9-10

Makeup and Purification System Performsnce Data

Normal letdown flow, gZpm L5
Maximum 1etdown flow, gpm ‘ 1k0
Total fl:v to each reactor coolant pump 8
seel, gpm

Seal inleakage to Teactor csolant system T

per reactor cocolant puzp, gpno

Tecperature ;co reactor coolant pump Seels, F 120
Purification letdown fluid temperature, F 120
Makeup tank normal operating Pressure range, psig i5 - 35
Makeup tank nominal water volume, ft3 Loo

"«92i54
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Table 9-11

Makeup and Purification System Component Data

Makeup gggﬁ

Quentity

Type

Rated capacity, gpm

Rated head, £t at spgr =1
Motor horsepover

Pucp =aterial

Design pressure, psig
Design tezperature, 7

Seispic Class

Heat transferred, Btu/h
Letdown flcv 1b/h

Letzdcwn lerperature Change, F
, shell/tube

ressure, shell/tube, psig

73
w
L
i
"]
b
A ¢ | ,-"

ecperature, shell/tube, F
Ccoling water tecperature change, F
Seiszie Class °

Code

Sesl Rezurn Cooler

Quantity

Type

Hest 4ransferred, 2tu/h

Seal raturn cooler tubeside flow, lb/h

Meterial, shell/tube

2

Centrifugsl, Mechanicael Sesl
150 ;

5800

50

‘SS Wetted Parts

3050

200

I

Draft ASME P&V, Class 2

2 Half-Cepacity (Maxizum letdocwn)
Shell and Tube

16.2 x 106

3.5 x 104

557 to 120

cs/ss

200/25C0

350/600

95-176

I (shell and anchors) 10
ASME Secticn III-C and VIII

2 Full Capacity
Snhell and Tube
Lo x 10%

2.122 x 104

cs/ss

Revisicn 10
Dece=ter 107L
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Table 9-11 (Cont'd)

Design pressure, shell/tube, psig
Design tecperature, shell/tube, F
Cooling water flow, 1b/h

Cooling vater temperature change, T
Seismic Class

Code

Mekeup Tank

Quantity

Voluze, ft3

Design pressure, psig
Design ‘emperature, 7
Material

Seismic Class

Code

Quantity

Capecity, srm

Vessel zaterial

Vessel design pressure, psig
Vessel texperatwre, T
Neminel rating, microns
Vessel seismic Cleass

Vessel ccde

Purification Deminersliczer

Quentity

Tipe

Vessel zmaterial

Uszble resin volume, £t3
Design flcw, gpm

Vessel design pressure, psig

Vessel design tezperature,

150/150

250/200

1.9628 x 104

95-115

I

ASME Section IIT-C eand VIII

600

100

200

SS

I

ASME Secticn III-C

1o

10
ASME IIT-Cless 3

2

Mixed Bed, boric 8cid saturated

Ss

50 |
7 |
150

Ravision 10
Dececzter 137L
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Table

Vessel seis=ic Class
Vessel design code

Purification Mllter

Quentity

Capecity, gpm

Vessel =aterial

Vessel desizn pressure, psig
Vessel design temperature, F
ﬁo::nal rating, microns-
Vessel seiszic (Qlass

Vessel desigzn code

Seel Tn'emction Filter

Quantity

Capecity, g

Vessel =zaterial

Vessel design pressure, psig
Vessel design tecperature, F
liczinal rating, microns
Vessel seiscic Class

Veszel design Code

Purificsticn Demineralizer

Quanticy

iype

Cesign flow, gpm

Usable resin voluze, £t3
Vessel design pressure, psig
Vessel design tezperaturs, F
Vessel zaterial

Vessel seiscic Class

Vessel dasign Code

D-B

9-66

=11 (Cont'd

ASME Secticn III-C

1ko

SS

150

200

3~5

2 &

ASME III-Class 3

2

50

SS

3050

200

3

I

ASME III-Class 2

1

10

Cation, lNon-regenerative

1Lo

51

150

200

30k SS.

11

ASME III, Class 3

Revision 10
Decexmber 1674
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Letdown Flow Radiation Monitor

The letdown flov radiation monitor is discussed in subsecticn 11.L4.2.2.1.

Purification Derinerslizer Prefilter

The purification demineralizer prefilter is designed to remove particulate
zatter from the letdown stream prior to entering the purification demineralizer.
This filter minimizes any accumulation of radicactive crud in the purificaticn
resin and on the downstream piping of the purification system and wvaste
disposal system. The prefilter is of the backflusheble type and is sized

to handle the maximum letdown flow rate.

Purification Demineralizers (Mixed-bed)

Two mixed-bed demineralizers are supplied. These are beric acid saturated
and are used to remove reactor coolant izpurities cther than boron. Since
the reactor coclant may be contaminated with fission and corrosicn products,
the resins will remove certain radiocactive impurities. Charpter 11 dascribes
coolant activities, coolant handling and storage, and expected limits on
activity discherge. The two mixed-bed demineralizers are used for normal
purificaticn with cne unit in cperation and the other on standby. =Zach
dermineralizer is sized to handle cne-helf the maximum letdown flcw rate.

Surification Demineralizer (Cation)

The caticn purificaticn demineralizer is used prizarily to keep :lie con-
centrations of Cs-137 and Li-T in the reector ccolant within acceptable
li=its. It is normally bypassed and is put into service cnly when it is
ceeded., This demineralizer is sized to handle the maxizum letdown flow

and cen be used instead of, or in series with, the two nmixed-bed purilication
demineralizers.

Furification Filters

Two mekeup filters are installed in parallel to rexove particulstes from the
effluent ‘of the purificaticn demineralizers. This prevents solids frem
entering the mekeup tank and thus from entering the reactor coolant pu=p
seals and the reactor coolant system. EFach filter is sized for zaxirmum
letdewn flow,

Maskeup Tank

“he zaXeup tank serves as a receiver for letdown, seal return, chemical
ddition, and mekeup. The tenk also accormodates tezporery chenges in systenm
ccolant volume. The volume of the tank is such that the useful tank voluze,
in conjfuncticn with the pressurizer, accommodates the expected expension and
ccntraction of the reactor coolant system during norzal power transients.
(between 15% and 1005 power)

'l' 3&-’:1&18



Maveup Pumps {T

The makeup pumps are designed to return the purified letdowmn flov to the

rescicr cocolant system and supply the seal water flow to the reector coolant
pi=ps. One pump provides norzal mekeup to the reactoer coolazt system plus the
reguired sesl vater flow. 3oth pumps are driven by motors receiving pover

frc= redundant essential buses. 13

Seel Paturn Coolers

The seal return coolers are sized to remove the heat added by the makeup
purp recirculation and the heat picked up in passage through the reactor
coclant pump Seals. The two shell and tube coolers are arraaged in parallel
anéd each is sized for full flow. Heat from these coolers is rejected to the
cczcnent cooling water passing through the shell side of the coolers.

B
.

Seel Tnlecticn Filters

Two filters of the disposable cartridge type are installed ia zarallel in

the seal injection line. These filters remove particulates wvhich cculd enter
the reactor coolant pucp seals and result in increased seel wear. Each

filzer is sized to hendle normal seal injection flow.
9.3.k.2.2 Mode of Operation

The zakeup and purificetion system is operated during all thzses of the
cuclear steem supply systems (NSSS) operating life, including startup, power
cperation, and shutdowz. The system =ay also be cperated durizng refueling by
ezploying the purification equipment through interconnections to the decay
hes: rerovel system. During normal NSES operation, cne makeup pu=p con-
tinuously supplies high pressure water from the =makeup tank :to the seals of

tor inlet by a high pressure injecticn line., This line is the only
rconnection betWeen the makeup system and the high pressure injection
= {akeup flow to the reactor coclant system is regulated by the

up coatrol velve, vhich operates con signals from the liquid level
ler of the reactor ccolant system pressurizer.

rol valve in the RC pump seal injection line automaticelly maintains

ired flow rate to the seals. DNeedle valves in the inéividuzl seal

on lines are used to =anually throttle flow to the seels of each

« A part of the weter supplied to the seals leaks into the reactor

ant systerm. The remainder returns to the mekeup tank after zassing through
crie 2f the two seal return coolers,

e

'y g 1
)
] 2_.

er inlezkage to the reactor coolant system regquires 2 ceontinuous let-
reactor coolant to maintain the desired ccolant invezt v hkn

n, letdown of rezctor coclant is required for removal ¢f izpurities

ic acid from the reector cooclant and to accommodate vclume changes in

ctor ccolant systenm during changes in pover level. Rsgetor coolant

ved {rom one of the reactor inlet lines, cooled during cassage

cne of the letdown coolers, passed from the containcent vessel 'i{"” - {),
a ccntainment isolaticn valve, reduced in pressure during flow WPhe R
the letdown flcw contrcl station, passed through the purification
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demiperalizer prefilter, and then passed through a purification demineralizer
(end/or the cesium remcval demineralizer es required) to a tiree-wvay valve
which directs the coolant either through the purificetion mekeup filter to the
zakeup tank or to the cleen radicactive waste disposel systen. The norzmal let- 6
down flow rate is 45 ggm. This permits recirculation of one reactor coolant
system volume through the purification train during e 2L hcur pericd. The
zmaximum letdown flow rate ellowed at full reactor pressure is 1k0 grm. This
flow rate permits changing boron concentration by bleeding coolent from the
reactor coolant system during xenon peaking following a 50 percert power change.
During this pericd, ncn-borated reactor grade water is edded to the reactor
coolant system to dilute the boric acid concentratiozn in the reactor coolant
system. This is dcne to compensate for tF: negative resctivity addition
resulting frcm the xencn peaking.

Normally, the three-way valve is positioned to direct the letdown flow to the
nakeup tank.  If the boric acid concentraticn in the resctor coolant is to de
reduced, the three-way velve is positioned to direct tkhe letdown flow to the
clean radicactive waste disposzl system. 3Boric acid remcval is eccozplished IE
ia the cleen radicective waste dispecsal system either by directing the let-
down flow through a deborating demiperalizer with the efflueant returned
directly to the mekeup tank, or by directing the letéown flow to a clean
wvaste receiver tank, The level in the makeup tank is cmeintained with deber-
ated wvater from storage or with demineralized water rc= the staticn demirer-
alized wvater storage tank. The flow of demineralized water is measured end
totaled by an izline flow integrator and acsociated iastrumertation. The

flow of demineralized water to the makeup tank is controlled remctely by the
mekeup tank feed flow valve. During normal creration the flcw integrater 1
(tatch centroller), the integrated control system inserloek, or the cperator Si

will terminate dilution. The above procedure for recducing the reecior ccolant
system boric acid concentraticn is the feed and bleed zethed.

The makeup tank elso receives chemicals for eddition to the reecter coclant!
Chezmicals in soluticn ere injected into the letdown flow upsiresm of the puri-
fication filters end then pass into the makeup tank vhich serves as a finel
zixing locaticn. A hydrogen cverpressure is zainteined in the tank to ensure
thet e predeter—ined excunt cf dissclved hydrcgen re—ains in the reactor
ccolant.

Systex cohtrol is ecccmplished remotely from the zonirol rce= with the excep-
tion of the seel return ccolers, and the cesiim removel demineralizer for
cperation in series with the other purificaticn deminerslizers. The letdown
flow rate is established by the block orifice during ncr=el cperation, >ut

zey be Increased by opening the letdown control velve. The spare purificaticn
denineralizer cen be pleced in service by remote positioning of the dezineres-
lizer iscleticn velves. The cesium remcval demineraiizer cen be pleced in
service in parallel with one of the purificaticn dexminerslizers ty recote
positioning cf the isclaticn valve. To place the cesitm re=cvael dexzinera-
lizer in service in series with cne of the purification cdexmizeralizers requires

using =manual velves. Diverting the letdown flow %o the cliean radicactive £
vaste treestzent systexm is acccomplished by rexote positioning of zhe three- |
way valve end the valves in the clean radicactive weste disposal systen. [e

The control valve in the ianjectiocn line to the reecter ccolaxt ri=mp seals is

autczmatically set by a flow controller 4o maintain tze desired tcteal flow
Tete to the seals. ¥ lae 5@ s
il Fiv "8 R 130 )
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The reactor coolant makeup control valve is autcmatically controlled by the
pressurizer level controller. The makeup pumps are re=otely controlled from
the control rocm. Switch-over frem one purification makeup filter to the
other is remotely controlled from the control rocm. The purification demin-
eralizer prefilter cen be bypassed by remote operation frca the control rocm.
Operation of the seal return coolers requires manuel positioning of valves.

Coolant at the refueling boron concentration is supplied to the reactor cool-
ant system for preoperatiornal f£ill by using the boric acid pumps and the clean
waste receiver transfer pumps or the demineralized water supply puzps. The
£111 line bypasses the makeup tank and =zakeup puxzps and connects into the RC
Systea through the nor=al mskeup control valve. When the fill operation is
completed, the auxiliary £i11 line is secured; makeup and inventory control

is then continued by operation of a makeup pump.

The mekeup and purification system provides mekeup to the reactor coolant
systen to replenish inventory lost due to a small rupture in the reactor
coolant system pressure boundary, The makeup control velve senses a decrease
in pressurizer level and positicns itself to maintain level. A high flow
elerm is associated with the increase in additiorel ma¥eup. Follewing this
elarm will be & low mekeup tank level elarm. Additionel zmekeup is provided
by sources of reactor coclent grade water upstreem of the mekeup tank.

The makeup and purificetion system serves no emergency functicn.

9.3.4.3 Safety =valuaticn

9,3.4.3.1 Relisbility Consideration

This sysiem provides important functions for the normel creration of the unit. |6
Redundant ccmpenents end alternate flow paths have beea provided to improve
systex relisbility.

In eddition to the letdcwn crifice, the system has two full-capacity control
valves in parallel with the orifice. One of these cornirol valves is msnuelly
cperated and one is re—otely operated.

T™vo mixed bed purificeticn demineralizers are provided. Cnpe is pormelly in
use while the otker is a spare.

There are two makeup pu=ps, each cegeble of supplying the required reector
coolant pump seal and makeup flow. Cne is ner=mally in operation while the
otker, kept on standby status, is used as needed.

There ares two letdown coolers and two seal return ccolers. One of eech is
in operstion normallv. while the other is a spare., Similerly, there are two
purification makeup filters and ¢wo seel injection filters provided.

The purificeticn prefilter exd cesiuxm removel purificetion dezineralizer are
provided for use as required. Redundancy in these coxzpcneats is not zecessary.
WHOLAH
Revision 6
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9.3.4.3.2 Melfunction Analysis

A malfunction analysis of the makeup and purificeticn system is given in
table 9-12, it dezonstrates that, in the event of eny credible single active
failure, the system can still meet its nor=al operating desiga requirexzents.

9.3.4.3.3 System Isolation

The letdown line and the reacter coclant puzp contrclled bleedoff line are
outflow lines which penetrete the conuain_e"* vessel. These lines contain
electric motor operasted isclaticn valves inside the conteinzent vessel and
solenoid operated isolation valves cutside the contaizment vessel which are
automatically closed by a safety features ectuatica signal.

The injection lines to the reactcr coolant pump seels ere inflow lines pene-

trating the containment vessel. Each of the four sesl injecticn lines

contains a stop check velve inside the containzment vessel and a solenoid

operated valve cutside the conteinment vessel. The sclencid velve outside

the containzent vessel is ectuated by a safety 'eatu:es actueticn signal

end is designed to fail close on loss of its a2ir supply. A=z eir eccuzulater

is provided to keep this velve open in the event of a feilure in the instrument

air supply system. This prevents unnecessary loss of seel injecticn flow

and the possible reactor coolant puzp dazage which mey result. The line

providing makeup flow to the reacter coolant system does so vie one of the

high pressure injecticn lines. Isclation for the zmakeup linme is accczmplished

by a stop check velve in the high pressure injecticz line inside the contain-

ment vessel and & solenoid cperested isclation valve ocutside the conteinment

vessel which is sutczeticelly clcsed by a safety festures ectusticn signel.

Check valves in the discharge of each mekeup pump provide “"-:he- tackup

for containment vessel isoleticz. Also, the solezoid operated isolatica

velves outside the ccntainment vessel in the letdown, reector coclant pu=p

controlled bleedeff, end makeup lines are d’S-QHEd te fail closed cn less

ol air supply.

9.3.Lk.3.4 Leskage Ccnsiderations

Design and installaticn of the ccmponents and piping in the =akeup and pu-ifi-

cation system consider radicactive service. EIZxcept where flenged ccnnections

have been installed for ease cf maintenance, the syste=m is of sll-welded con-
truction. Principal velves have dcutle pecking with provisicns for leak-

off connections.

-
-

-
&
a

<

-
L
s

The consequetices of a pipe failure in the makeup and purificeticn systex de-
pend upon the locaticn of the rupture. If the rupture were 40 occur between
the reactor coolant locp and the first isolsticn valve or check velve, it
wvould lead to uncontrolled loss of coolant from the reector coolant systexz,
This aczident is included in Chapter 6. If the rupture vere <o cecur beyend
the first isclation valve or cutside the contain—ent vessel the release cf
redicactivity would be limited by the szall line sizes ané ty clesing ¢l the
isclation or check valve, Leakege detecticn in :he =skeup and purification
system is achieved bty zoniteoring of the mekeup tenk lavel 25 & -unc:-cn of
tize.,

9-T1
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Table 9-12

Malfunction Analysis of Makeup end Purification System

nent Malfunction

1. Letdown Cooler Tube rupture in one cooler.

2. Letdown Coolers Loss of cooling water flow
due to failure of component
cocling wvater system down=-
strean of containment vessel
isolaticn valve.

3. Elock orifice feils

9-72

Co=ment
Redundant pressure switches
are installed on the shell
side of the letdown coolers.
These switckes will detect
pressurizetion in the com-
ponent cooling water system
due to a tube rupture. Upon
detecting pressurizaticn the
pressure switches close the
redundent velves cn the in- 6
let to the affected cooler.
After the affected ccoler
hes been isoleted, letdown
is switched to the redundant
cooler. The spare letdown
cooler is sufficient to
meet normal =ekeup cperationms.

This =elfunction results in
loss of the cepability for
feed end bleed. Ecvever, cold oy
shutdewn cen still be echieved.
Boric acid may be added in
ccabination with the required
demineralized vater so that
the total added quantity
injected will produce the
required solutle peison con-
centretion level es well as
the required rzekeup for con-
traction (582F to 1LOF)and is
approxizately equel 3250 %3,
Required voluz=e of T wt %
toric acid solutica (assum-
ing the CRA of highest worth
stuck cut of the core) is
epproxizately 460 rt3,

Zitker of the two full flow
Control valves in perellel
with <he bleck orifice heve
cepebility of med=tainizg
nor=el letdcwn flcw.

Revision 6
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Component
Makeup Pump

Makeup Pu=p

Seal Retura
Cooler

Isclation Velves
cutside Contein-
zment vessel

D-B

Table 9-12 (Cont'd)

Malfunction

Fails vhile operating

Fails to start

Tube rupture in one

; Cocler

Loss of eir supply

Ce=ent

Adequate =aveup end seel
injecticn flow is provided
by the redurndant pump.

Adegquate zakeup end sesl
injection flow is provided
by the redundant pump.

The feiled cooler can be
menuelly isoclated, end the
spare cooler can be manually
trought en line to provide
sufficiert seel return end -
zeXeup pi=p recirculation

cooling.

Air accuzulators are pro-
vided on the air inlet to
the valves so that she
valves will remain in +he
sexe pesition as they were
prior to loss of eair.
Enough air is available so
that the velves +will clese
upon receipt of SFAS signal.
The isclaticn valves in the
seal injection lines are
equipred with air accumil-
atcrs to ensure seel inject-
tion flcw is =eintained to
the Reactor Coclant Pumps.
Injecticn of boric acid =
the reactcr coolant system
can bte manually maintained
thrcugh tte use of handlacks
cn the isclaticn valves and
zenuel throttle wvalves.

i P o |
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Possible leakage of hydrogen frcm the mekeup tank has been taken into consider-
aticn. The tank and ccnnected pipirmg will be hydrostatically tested to demon-
stirate leak tightness during precperational testing. Thereafter, the only likely
source of leekage will be the safety valve, azxd it will bte piped to the radio-
active wvaste systenm.

Control of leakege for =ajor loss of coolant eccident is described in Chapter
6. The capability of the zmakeup acnd purificaticn syste= fo bendle s=all breeks
es required by AEC Criterion 33 is also discussed in Chepter 6.

9.3.4.4 Tests and Insvections

Active and passive components of the makeup and purificaticn system will be ex-
azined periodically to determire their operating conditicn. ?Periodic visual
.inspections end preventive maintenance will be conducted eccordirg to sound
caintenance prectice.

9.3.L.5 instru=entaticn Avplications
9.3.k.5.1 Cperationel Limits

Alerms or interlocks ere provided to lizmit veriables or cernditicms of cpersticn
tkat zight effect system sefety. The variables of conditions of operasticn which
ere limjted are as follows:

a. Makeuo Tank Level

High and low weter level in the zmekeup tenk ere eler—ed at 86 and
55 izckes respectively. A loss of level ip this tenk could cause a
loss of NPSE to the makeup pu=ps, thus causing loss of makeup flow
which could keve a seriocus affect on the reactior coolent system if
it occcurred during cooldown or when mekeup for ceztraction of the
reactor coolazt system is required. A low level interlock with the
three-way valve is set et 18 inckes end sizrels the velve to switch
from bleed operation to mekeup crersticn to rrevent éraining of the
tank, Arnother low level interlock is suprlied to trip tke mekeup
pumps end is set at 5 inches to prevent going below the required
nét positive suction head and causing cavitaticn.

The makeup teck level is zeesured by reducdent, me=uelly selectatle
transmitters. The selected signel is trenszitted to the control
roca t0 te reccrded end actuete alerms.

B Letdewvn Line Texmperature

A high texzperesture alar= is set et 1357 a=d sigrels a high tempera-

-] ' e - 4
ture in the letdcwn line downsireen of the letdcwrn cecclers. The
alarm else signels the isolaticn valve outside the containm=mernt vessel
to close, thus protecting the purificaticn de=ineralizers' resins.
Jot reector ccclant, if ellcwed to pess tkrcugh tre dexineralizers,
could dexsge the deminerslizer resins,

&
t
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c. Dilution Control

Initiation of the dilution cycle zust bte by the operetcr. Several
safeguards ere incorporated into the design to prevent inadvertent
excessive diluticn of the reactor coolazt boric acid concentration.
These safeguards are as follows:

1. The process of norzal deboration of the reactor coolant cacnot
start unless specific conotrol rod groups are withdrawn to a
certain point which allcws for detoration. Thkis control rod
group position interlock through the integrated control system
either permits or prohibits contizuous dilution depending upen
the centrol rod group position. Zecause of this interlock, the
demineralized weter mekeup valve and the three-way velve cen be
opereted sizultenecusly cnly when the contirel rod group is with-
dravn to a preset pocsiticn. The demirceralized water mekeup 2
valve is autcmaticelly closed, end 4he three-wey velve position
is autcmetically changed when the rods heve inserted to a present
position. |

2. The dilution velves are interlocked so that the operator must
preset the desired djlution batch size tefore initisting the
dilution cycle. The dilution cycle will sutometicelly terminste
vhen the dilution flow has integrated tc the preset batch size.

3. The operster is able to menually terminate the dilution cycle
et any time,

9.3.k4.5.2 Instruzentation Applicaticn

The instruzmentaticn in the mekeup and purification system provides measurements
which are used to indicate, record, alarm, interlcck and control process
veriebles such as level and flow as follows:

a. The following process variables are measured and 2z signal is irans-
*- pitted that provides indication in the cozmtrol recez=.

1. Letdown flow.
2. Makeup pump discherge hesder pressure and temperature. | 6
3. Makeup flow (low range)

B The folleowing process varisbties are meesured end & signel is
transzitted that will esctuate aler—s and provide indication in
the control rocm.

1. Seel injection filter differentiel pressure,
2. Mskeup tank pressure,

3. Makeup fiow (wide range).

L, Purification filter differential pressure.

C. The letdown tempersture is zeasured 2nd signels are traasmitted -
that will actuate slarms and provide indication iz tke conirel roe=. | €
¥ g 4
7 '-'.il.‘\-")
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Temperature switches are provided at the discharge of the letdown
coolers, and cne is provided further downstream on the letdown
line. The switches on the discharge of the coclers will close

the inlet valves to the coolers upon detection of high temperatures.
High temperatures at the switch further downsireem will close the
contairment vessel exterior isolation valve.

The following process veriables ere meesured end locally indicated.

l. Makeup pump discherge pressure.
2. MU flow control valve bypass flow.
3. Purificetion Deminerilizer filter differential pressure.

The RC pump seel bleedoff flow is measured arzd & signal is trans-
nitted thet Fill actuate low flow alarms in the control rocm.

The RC pump 3jeal inlet flow is measured and a signel is transmitted
tket will actuate aslarms and provide indicaticn in the control rocm.
An enelcg signel is also provided for positicning the RC pump seal
bleedof? flow cortrol valve.

The following process control valves ere manuel/electric positioned
from the control room.

l. Letdown flow control valve,
2. Makeup system three-way feed & bleed control valve.

Signels from the following process verisbles ere trensmitted to the
plent cczputer for indication erd/or elerm.

1. Letdown temperature.

2. Letdown flow.

. Letdcwn pressure.

« ¥ekeup terk texperature.

. Makeup tenk level.

« Letdown radiaticn.

» Letdown boron amalysis.

." Makeup tank pressure,

« Mekeup pump discherge pressure.
10. Mskeup pump discharge temperature.
1l. Seesl injection flow.

12, lMakeup flow.

13. Seal return flow.

O =3 v W

The mekeup system feed and bleed controls (Letch controller) is e
device that measures the emount of boric scid or deminerelized
water added to the reactor cocolant system. The feed end bleed
controls (batch controller) will eutcmaticelly termizete the
edditicn when the quaniily rreselected by the cperater is reached.
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