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UNITED STATES
NUCLEAR REGULATORY COMMISSION
OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20555

December 26, 1985

IE INFORMATION NOTICE NO. 85-98: MISSING JUMPERS FROM WESTINGHOUSE REACTOR
PROTECTION SYSTEM CARDS FOR THE OVER-POWER
DELTA TEMPERATURE TRIP FUNCTION

Addressees:

A1l Westinghouse-designed pressurized water reactor facilities holding an
operating license (OL) or a con,truction permit (CP).

Purpose:

This notice is provided to alert licensees to recent discoveries of missing
configuration jumpers from over-power delta temperature (OPDT) reactor trip
function cards at Westinghouse reactors. It is expected that recipients will
review this information for applicability to their facilities and consider
actions, if appropriate, to preclude similar problems at their facilities.
However, the suggestions contained in this notice do not constitute NRC
requirements; therefore, no specific action or written response is required.

Description of Circumstances:

Following a reactor trip at McGuire Unit 2 on November 24, 1984, an engineer
reviewed the time plots of the OPDT channel setpoints during an investigation
of another matter. He noticed spikes on two of the four channels, coincident
with the reactor trip. Although the spikes looked similar to post-trip elec-
trical power spikes, they were in the opposite direction from what was expected
and did not occur on all channels. On November 26, further investigation of
these spikes with the process contro! svstem vendor (Westinghouse) revealed
that these channels were responding improperly because an electrical jumper

was missing from their function cards in the 7300 cabinet. The purpose of

the jumpers is to limit the lead circuit response so that it will not raise

the trip setpoint under conditions of decreasing average temperature (T-ave).
This circuit is designed to compensate for the lag caused by reactor coolant
flcw time and temperature instrument response time under conditions of increasing
T-ave. Under conditions of decreasing T-ave, the same circuit will raise the
setpoint unless the jumpers are installed.

Review of previous test data indicated that the jumpers were removed during a
preoperational test to perform a negative step response function check. The
jumpers were apparently not reinstalled on two of the cards following the test.
The licensee has attributed this error to deficient vendor drawings and docu-
ments, which did not contain explicit guidance regarding the need for the
missing jumpers.
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Westinghouse personnel at the McGuire Station informed Westinghouse personnel
at the V. C. Summer Station of the problem in December 1984. Despite the
notification, the absence of the jumpers was not detected by visual inspection
of the equipment at the Summer Station. However, during a post-trip review on
August 28, 1985, a shift technical advisor discovered that all three OPDT
channels exhibited nonconservative behavior under conditions of decreasing
T-ave. Investigation revealed that the three cards at the Summer Station were
missing the same jumpers that had been missing from the McGuire cards.

Further investigation at the Summer Station indicated that the jumpers had
been missing since the initial plant startup in October 1982. The McGuire
cards were modified after initial startup, and it is not known whether the
original configuration also contained the same error. The preoperational
testing and subsequent surveillance testing at both plants failed to detect
the misconfigurations because none of the tests included test signals that
-imulate conditions ot decreasing T-ave.

Discussion:

The CPDT trip is designed to protect against fuel rod cladding failure caused
by excessive power density. It also limits the required range of protection
from the over temperature delta temperature (O7DT) trip circuit and provides a
backup to the high neutron flux trip. Analyses for the McGuire plant indicate
the OPOT trip will be the first reactor trip signal for some small steam line
breaks (0.4 to 0.8 ft2) outside containment with the reactor at power. However,
both licensees have concluded that operation without the OPDT trip could not
result in the violation of any safety limits because of the protection provided
by the OTDT, high flux and pressurizer low pressure trips.

The OPDT set point is calculated according to the following formula:
AT = To [K1 - K5tS/(1 + tS)T - Ke(T - 1))

where: AT = the measured AT by RTD manifold instrumentation

tS/(1 + 15) = the function generated by the rate-lag controller

for the T-ave dynamic compensation

K5 0.02/degree F for increasing T-ave

0/degree F for decreasing T-ave

The lead/lag ¢ -cuit cards used by Westinghouse in the OPDT circuits are used
for many different functions. They can be configured for bipolar output (-10
volts to +10 volts) or unipolar output (-0.7 volts to +10 volts). The unipoiar
configuration is achieved by hardwiring a diode in the output to limit the
negative voltage to -0.7 volts. This 1s sufficiently close to zero for most
unipolar applications, but not for the OPDT function. To achieve an output
range of exactly 0 to +10 volts, a low-limiting (JA) jumper must be installed
to feed any negative voltages back through an operational amplifier to ensure
that the output cannot go negative. This, in effect, sets K5 exactly equal to
zero for decreasing T-ave.
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- is typical for Westinghouse personnel, under contract to the licensee, to
i.itial y configure, install, and perform testing of the trip function cards.
V-dif -ations, maintenance and surveillance testing are typically performed by
licen ce personnel. In all cases, it is ultimately the responsibility of the
lice isee to ensure that the cards are configured properly. The necessary
infurmation for configuring the cards is contained in the precautions, lTimita-
jons and setpoints document and the scaling manual for the card. However, the
procedures used by Westinghouse personnel failed to identify the problem during
card configuration verification or preoperational testing at the Summer Station.
Surveillance tests, which are typically derived from vendor test procedures,
also failed to identify the problem.

Technical Specifications require the derivative input from T-ave to produce a
specific setpoint response for positive derivatives and no response for nega-
tive derivatives. The calibration of the positive rate response is normally
included in surveillance test procedures, but the verification of zero response
to negative rates has typically not been included, on the rationale that no
calibration is required for a zero response. However, the inability of the
Summer Station to visually verify the proper card configuration demonstrates
the value of an actual test of the circuit configuration.

No specific action or written response is required by this information notice.
If you have any questions regarding this matter, please contact the Regional
Administrator of tne appropriate NRC regional office or this office.

érdj ordan, Director

Divisido/of Emergency Preparedness
and Engineering Response
Office of Inspection and Enforcement

Technical Contact: Steven M. Long, IE
(301) 492-7159

Attachments: List of Rerently Issued IE Information Notices
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[nformation Date of
Motice No. Subject Issue [ssued to
§5-57 Jail Term For Former 12/26/85 A1l power reactor
Contractor Employee Who facilities holding
Intentionally Falsified an OL or CP
Welding Inspection Records
85-96 Temporary St-ainers Left 12/23/85 A1l power reactor
Installed In Pump Suction tacilities hoiding
Piping an OL or CP
85-95 Leak Of Reactor Water To 12/23/85 A1l BWR facilities
Reactor 8uilding Caused By hciding an UL or CP
Scram Solenoid Valve Problem
85-94 Potential For Loss Cf Minimum 12/13/85 A1l power reactor
Flow Paths Leading To £CCS facilities holding
Pump Damage Ouring A LOCA an OL or CP
85-93 wWestinghouse Type 0S Circuit 12/6/85 n1l power reactor
Breakers, Potential 7 ilue Of facilities haolding
Electric Closing Feature an OL or CP
Because Ot Broken Spring Release
Latch Lever
85-92 Surveys Of Wastes Before 12/2/85 A1l praduction and
Disposal From Nuclear Reactor utilization facilities,
Facilities power reactors,
research a~1 test
reactors nolding an
UL or CP
85-91 Load Sequencers For Emergency 11/27/85 A1l powar reactor
Diesel Generators facilities holding
OL or CP
85-58 Failue Of A General Electric 11/19/85 All power reactor
Sup. 1 Type AK-2-25 Reactor Trip facilities designed
Breaker by Bdw and Ct holding
an QL or CP
OL = Operating License

cp

Construction Permit
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