
March 17, 1987 

Docket No. 50-261 DISTRIBUTION 
Docket File G. Requa 
NRC PDR D. Miller 

Mr. E. E. Utley, Senior Executive Vice President Local PDR ACRS (10) 
Power Supply and Engineering & Construction PAD#2 Rdg Gray File 
Carolina Power and Light Company T. Novak N. Fields 
Post Office Box 1551 OGC-Bethesda 
Raleigh, North Carolina 27602 E. Jordan 

B. Grimes 
Dear Mr. Utley: J. Partlow 

N. Thompson 
Subject: Automatic Bus Transfer Device; NUREG-0737, Open Item of 

II.E.1.2; H.B. Robinson Steam Electric Plant, Unit No. ? 
(TAC No. 54896) 

We have completed our review of the H.B. Robinson-? automatic bus transfer 
(ABT) device, an open item under TMI Item II.E.1.2. We find that this device 
creates a potential for common mode failures. The H.B. Robinson-? plant 
relies exclusively on circuit breaker coordination to minimize the potential 
for fault transfers through the ART device. After considerable analysis, the 
staff agrees that the existing circuit breaker protection scheme would be 
adequate to eliminate the possibility of common mode failures if appropriate 
test procedures and Technical Specification changes are in place to assess the 
adequacy of the MCCB trip settings.  

Our enclosed safety evaluation recommends that appropriate surveillance 
procedures, including Technical Specification changes, be implemented to ensure 
that the circuit breaker operation will occur as anticipated.  

Please inform us of your commitment to this matter, including schedules, within 
thirty days after receipt of this letter so that we can close out this item.  

The reporting and/or recordkeeping requirements contained in this letter affect 
fewer than 10 respondents; therefore, OMB clearance is not required under 
P.L. 96-511.  

Sincerely, 

Glode Requa, Project Manager 
PWR Project Directorate #2 
Division of PWR Licensing-A 
Office of Nuclear Reactor Regulation' 

Enclosures: As stated 

cc w/enclosures: 
See next page 

LA' PM:PAD# D PD:AD2 
D GRequa 7t LRubenstein 

- 887/Gf 01//3/ 87 

8703190119 670317 
PDR ADOCK 05000261 
P PDR



0I 

Mr. E. E. Utlev 
Carolina Power & Light Company 4. R. Robinson 2 

cc: 
Thomas A. Baxter, Esquire Mr. fayne H. Brown, Chief 
Shaw, Pittman, Potts and Trowbridge Radiation Protection Branch 
2300 N Street, N.W. Division of Facility Services 
Washington, DC 20037 nepartment of Human Resources 

701 Barbour Drive 

Mr. McCuen Morrell, Chairman 
Darlington County Board of Supervisors Mr. Robert P. Gruber 
County Courthouse Executive Director 
Darlington, South Carolina ?2535 Public Staff - NCIJC 

P.O. Box 29520 
Mr. H. A. Cole Raleigh, North Carolina 27626-0520 
Special Deputy Attorney General 
State of North Carolina 
P.O. Box 629 
Raleigh, North Carolina 27602 

Mr. D. E. Hollar 
Associate General Counsel 
Carolina Power and Light Company 
P.O. Box 1551 
Paleigh, North Carolina 27602 

U.S. Nuclear Regulatory Commission 
Resident Inspector's Office 
H. P. Robinson Steam Electric Plant 
Route 5, Box 413 
Hartsville, South Carolina 29550 

Regional Administrator, Region II 
U.S. Nuclear Regulatory Commission 
Suite 2900 
101 Marietta Street 
Atlanta, Georgia 30303 

Mr. R. Moraan 
General Manager 
H. B. Robinson Steam Electric Plant 
Post Office ali 790 
Hartsville, South Carolina 73550



ENCLOSURE 

SAFETY EVALUATION 

H.B. ROBINSON - NOREG-0737, II.E.1.2 OPEN ITEM 

AUTOMATIC BUS TRANSFER FEATURE OF AUXILIARY FEEDWATEP SYSTEM 

Reference: Memorandum dated May 27, 1982, from T. Speis to T. Novak, 
"Safety Evaluation - Robinson Unit 2 Auxiliary (Emergency) 
Feedwater Initiation and Flow Indication (TMI Action Plan 
Item II.E.1.2)" 

Background 

In the referenced memorandum, the staff of the Instrumentation and Control 
Systems Branch of the Division of Systems Integration forwarded to the Division 
of Licensing a Safety Evaluation Report (SER) on the H.B. Robinson Auxiliary 
Feedwater Systems (AFWS). This evaluation was conducted pursuant to TMI Action 
Plan Item II.E.1.2. The SER concluded that with certain exceptions the 
Robinson AFWS complied with the staff's long term safety arade requirements.  
Among the exceptions noted in the report was the presence of an automatic bus 
transfer (ABT) device. This ABT is designed to transfer the power supply for 
the AFWS' motor-driven, pump discharge valve no. V?-16A from its normal, train A 
supply (Bus El) to an alternate source if the normal power source becomes 
unavailable. The alternate power source is part of the redundant, train R 
(Bus E2).  

The staff stated its concern that the ART device creates increased potential 
for common mode failures by providing an automatic connection between redundant 
load groups. Carolina Power & Light Company (CP&L) maintains that a potential 
common mode failure is unlikely since the circuit breaker protection scheme 
employed is coordinated for a worst case fault and would act to prevent the 
transfer of any fault originating at the motor operated valve or within the 
ART device itself. In support of this position, the licensee has submitted, 
by letter dated June 14, 1985, the results of an "ART Study." 

The study included an "Enoineering Review," an "Event Tree Analysis" and an 
"Availability Analysis." The Engineering Review consisted of a short circuit 
study which determined the maximum current which could reasonably be expected 
from a three phase, bolted fault at the motor operated valve. This short 
circuit current was then theoretically applied to each load train to assess the 
adequacy of breaker trip settings (including time sequencing).  

CP&L submitted graphs and tables which showed that circuit breaker trip settings 
are properly sequenced so that breakers which are electrically closest to a 
hypothetical fault at the valve will operate to isolate the fault prior to any 
impact being felt by upstream protective devices in either load train. CP&L 
states that the study shows this sequencing to be sufficient to assure that no 
fault will be transferred to either load train via the ART device.  

The Event Tree Analysis considered various failure combinations for components 
in the normal and emergency power supply load trains. The purpose of this 
analysis was, ostensibly, to provide a quantitative estimate of the likelihood



that a fault at the valve would be transferred between redundant power supplies.  
The study ascertained the yearly probability of the concurrent failure of 
breaker coordination on both redundant load trains, a fault at the valve and the 
transfer of the fault through the ABT devict. The study shows a predictably 
low annual probability of less than 7 x 10- that this sequence of events will 
occur simultaneously.  

The Availability Analysis generally indicates a slight increase in the on demand 
availability of the AFW system as a result of the presence of the ART device.  
This increase in availability is due primarily to the diversity of power supplies 
potentially available to the motor operated valve due to the presence of the 
ABT device.  

Evaluation 

. The staff's review of licensee's analysis uncovered no major theoretical flaws.  
However, these analyses fall short of eliminating the staff's concerns regarding 
the presence of the ABT device. As explained in the referenced memorandum, the 
device clearly compromises the independence of redundant safety related buses 
and subjects the systems to potential common mode failures by providing a 
mechanism to transfer a fault between redundant buses.  

The licensee's Event Tree Analysis assumed only one component failure combination 
while the staff can easily envision other combinations such as the annual 
probability of having a fault at the valve; proper breaker coordination on the 
normal power supply; transferring the fault by the ABT device to the redundant 

bus; and a failure of breaker coordination at the alternate power supply. The 
fact that other combinations were excluded from consideration diminishes the 
value of the study.  

A shortcoming of the Availability Study is the lack of rigor employed in weighing 
the calculated benefit of increased availability against the system's increased 
vulnerability to common mode failures as a result of the ART device.  

The engineering review failed to address an important aspect supporting its 
overall conclusion, i.e., the adequacy of circuit breaker testing procedures.  
The licensee asserts that adequate protection against common mode failures 
exists primarily because of the molded case circuit breakers (MCCB) used as 
isolation devices between redundant buses and because of proper coordination 
between MCCBs and their upstream supply breaker within each bus train. After 
further staff analysis, the staff agrees that the existing circuit breaker 
protection scheme is adequate to eliminate the possibility of common mode 
failures contingent upon the availability of appropriate test procedures 
to assess the adequacy of MCCB trip settings.  

General Design Criterion No. 18 requires that power systems and components be 
designed to accommodate periodic functional testing. Through telephone 
conferences we have determined from the licensee that no formal surveillance 
program exists for testing MCCR in H.S. Robinson Class 1E systems at the 208V 
level--the first (and primary) level of defense against faults at the motor 
control valve. The staff finds this lack of test procedure negates the positive 
findings made in the licensee's Engineering Study since the study relies solely 
on 208V MCCB coordination to prevent fault transfers. The staff has had several 
conferences with the licensee regarding the implementation of test procedures 
for the circuit breakers in question.
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Finding 

The staff finds that the Automatic Bus Transfer device on the H.B. Robinson 
Auxiliary Feedwater System jeopardizes the independence of emergency power 
sources by providing a connection between redundant load aroups. However, 
the staff finds that the potential for transferring faults between redundant 
load groups through the ART device can be reduced to an acceptable level through 
implementation of proper surveillance procedures to monitor the setpoints 
of 208V MCCRs.  

The MCCB consists of two separate trip elements, thermal and instantaneous.  
These elements provide protection for the full range of expected currents, 
from overload to fault conditions. Each of these elements should be periodically 
tested to ensure that the MCCB is capable of performing its intended function 
over its anticipated life. The licensee should propose a technical specification 
amendment request which establishes appropriate surveillance requirements for 
these circuit breakers.  

The specific surveillance procedures for the MCCB used to isolate the ABT should 
provide for periodic testing (each refueling outage) of both trip elements as 
follows: 

a) 300% of the pick-up of the overload element and verifying that the MCCB 
operates within the time delay band specified in the trip characteristics 
graph of the breaker.  

b) ±20% of the pick-up value of instantaneous elements and verifying that 
the circuit breaker trips instantaneously in accordance with the trip 
time shown on the trip characteristics graph of the breaker.


