SATETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

CRYSTAL RIVER UNIT 3
DOCKET NO. 50-302
FAILURE MODE EFFECTS ANALYSIS
ON_THE INTEGRATED CONTROL SYSTEM

NUREG-0737, ITEM II.K.2.9

Following the Three Mile Island Unit 2 event, the staff expressed concern re-
garding the response of Pabcock & Wilcox (BAW) design reactors to transients.
Since the staff did not perform a detailed review of failure modes and potential
interactions within the Integrated Control System (ICS), it was unsure of

the role the ICS might play in initiating or exacerbating transients.

Therefore, the staff required a failure mode and effects snalysis (FMEA) of

the system. In August 1979, BAW submitted a report, ERV-1564, "Integrated
Control System Peliability Analysis", which provided the results of a FMEA

and an operating history review 1or the ICS fnstalled at all operating B&W
plants. EBAW-15€4 was erdorsed by the licensee as applicable to Crystal River

Unit 3.

The staff conplicied its review of EAW-1564 through a technical zssistence
contract with Cak Ridge National Lazboratory (CRNL). As a result of this

review, both the staff and ORNL concluded that the ICS itself had a rela-

tively low failure rate and did not appear to initiate a significant number

of plant upsets. However, there were aspects of the plant control system and
related components outside the ICS for which improvements should be investigated.
In BAW-1564, B&W recommended six actions aimed at improving system performance.

In November 1979, the licensees with B&W plants (except Three Mile Island Unit 1)
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were requested to ediress the BAW recommendations. Responses were received
from the licensees including the Florida Power Corporation and reviewed by

the staff.

Florida Power Corporation letter dated November 23, 1979, provided the

licensee's position on the BEW recormendations as requested by the staff.
Additional inforration concerning final resolution on the recomnendations
was provided in a letter dated March 31, 1982. A surmary of the response

on each reccriendation is as follows:

1) The staff acked the licensee to address the B&W recommendation to
improve the reliability of the Non-Nuclear Instrusentation (NNI)/ICS
power supply. Florida Fower Corporation reviewed the reliability of
the power supplies for the NNI/ICS including the use of aucticneering
for ICS indules. Florida Pcwer Corporation also stated that in Pugust,
1280, a static transfer switch was installed to trensfer ICS input

power to an alternate source upon ICS power feed failure.

2) The staff asked the licentce to adiress the BEW recur.erdation to
frprove the relicbility of the input sigral from the Wuclear Instru-
mentation/Reactor Proleoction System to the ICS - specifically, the
Reactor Cuolant flow signal. The licensee stated that the Nuclear
Instrumcntation/Reactor Protection System power supplies are fed
from the four vital buses with DC backing via inverters. The signals
from the Nuclear Instrumentation/Reactor Protection System are considered
to be sufficiently reliable because of the provisions nade tc insure power

supply availability.
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a)

The staff asked the licensee to address the B&W recommendation to
improve 1CS/Balance of Plant tuning, particularly the interaction
between the fesdwater condensate systems and the ICS controls. The
staff further asked that the licensee address any particular opera-
ional problems expericnced with the ICS, procedures used by the
operator to tzke mznual control of ICS functions, and ICS training
provided for the operators. Florida Power Corporation stated that the
ICS at Crystal River Unit 3 has becen reliable and that system tuning
has not been a problem. Minor problems have included module failures
caused by component failure within a module but these occurrences have
been infrequent. The opzrators do not intervene with ICS automatic
control unless there has becn a failure within the ICS, at which time
the operator places the affected subloop in the rznual mode. Al
plant Emergency and Abnormal procedures which rely upon the ICS
to perfcrm an autcmatic functicn require the operator to verify
ICS acticns znd tezke rianual corirol if necessery. Cperator training
for the 1CS is included in sirulator training end operator requalifica-

tion training.

The stalf «vtod the 1o isce to 200y .88 the UiW rece tndation to

irpreve 22 pain feotalar joip turdbire drive windrum «peed control.

Florida Pcwer Corporaticn indicated that problens hiave occurred with the
main feed ater pump turbiie governor oil system causing runback to min-
inum spced of the pump turbine. Evaluation of the governor o0il system and
corrective actions have improved the reliability of the main feedwater pump.

Additional efforts will be pursued to eliminate all runbacks.
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§) The staff asied the licersee to address the means of preventing or

mitigating the ccnsequences of a stuck-cpen main feedwater startup

valve. Florida Power Corporation stated that a stuck-open main feedwater

stertup valve can be miticated by closing FWV-33 or 36 from the control room.

6) The staff asted the licensee to cddress the neans of preventing or
mitigating the consequences of a stuck-open turbine bypass valve.
Fiorida Fover Corporation stated that a stuck-open turbine bypzss valve

can be nitigated by closing MSV-53 or 54 from the control room.

In May, 15981, subsequent to the review of the responses from the licensees
on the EfW recommencations, the staff held a neeting with Duke Power Company
to discuss the Duke respcnse on the Oconee units. The meeting was held
not only to review the specific Duke response to the BEW recommendations,
but also to grecvide the staff with an opportunity to hetter understand
the details of the ICS design and its effect on plant safety. BALW re-
presentatives were in attcndance at this meeting to give a prcsentation
on the functions of the ICS and raspund to staff cuestions on the

effects of failures in the ICS. The basic contention was that plant
transients caused by ICS failures will be terminated by the Reactor
rrotection System prior to excecding any plant safety limit.

Eace . on the roating with Duke Power Company and reviews to date,

the staff has identified no specific control system failures or acticns
which would lead to unacceptable consequences nor any control system de-
sign feature on B&W designed plants which violates any Commission regu-
lation. The staff has concluded that little more can be gained by pur-

suing the issue of control system failures on a plant by plant basis for



operating plants, but, rather intends to pursue the issue on a broader
basis which will include all vendor designs and control systems that
cculd affect plent safety. The Commission has designated the “"Safety
Implications of Control Systems" (USI A-47) as an Unresolved Safety Issue
(cee NUREG-0705, "Identification of Maw Unresolved Safety Issues Relating
to Nuclear Fower Plents, Special Rcport to Congress™ dated March 1381).
The purpose of this Unresolved Safety Issue is to perform in-depth evalu-

ations of control systems that are typically used during normal plant

cperation and to evaluate the adcquacy of current licensing requirenents.

In surrary, the staff has revic.2d the Reliability Znalysis of the ICS
(BAW-15€4) and the licensece's recpcnse to the six reco andaticons con-
tained in SAW-1564. fused upon those reviews, the staff belicves that the
Crystal River Unit 3 design neets 211 current regulatory require ents. In
addition, since the staff hes rot i’entilied any specific control system
failures or ecticns that would lead to unzccestable centequcnces, the staff
d¢ocs nat Lelicve that zny additicnal fi.:dlate licansing action is warrantad
at this tiwe. Fouever, for the lonzer term, USI A-47 which was begun in
Decenber 1620, has as its principle task, the asscezrent of the adequacy of
curvent rogulatory requirenents for coentrol systeins, Rocolution of A-47
will deternfne uhuther it will be necessary to inpose adgiticnal and more

stringent requireicnts un control systems in the future.



