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PACIFIC GAS AND ELECTRIC COMPANTY

P.0.BOX7442 « 77 BEALE STREET, 31ST FLOOR, SAN FRANCISCO, CALIFORNIA 94106
PG=IE —4— ]
TELEPHONE (415) 781-4211 TELECOPIER (415) 543-7813
- March 9, 1981

sry, =.

-

Mr. R..H. BEngelken, Director

Office of Inspection and Enforcement
Region V

U. S. Nuclear Regulatory Cammission
1990 N. California Boulevard

Walnut Creek Plaza, Suite 202
Walnut Creek, CA 94596

Re: Docket No. 50-275
Docket No. 50-323
Diablo Canyon Units 1 and 2

Dear Mr. Engelken:

: This letter is being submitted to the NRC as a final report on a
situation at Diablo Canyon Units 1 and 2 pursuant to 10 CFR 50.55(e). Initial
notification was made to Dennis Kirsch on February 6, 1981.

During recent testing of the delta T input to the Reactor Protection
System, the output of four of seven Hagan Model 118 low level amplifiers was noted
to be approximately 60% of full scale when the input was open-circuited (simulated
open RID) rather than full scale as intended.

The problem has been narrowed down to the chopper section of these Eagan
modules. Signal tracing on one of the failed amplifiers showed that the demodulated
output of the chopper section was not operating as desired.

An amplifier, operating properly, should have a voltage of approximately
-.0-5 VDC at the output of the chopper section with an RID connected and at Reactor
Coolant System operating temperature. When this RID is open-circuited, the output
of the chopper section goes to approximately -.6 VDC causing the amplifier to
- saturate and drive the indication off scale thereby indicating an equipment problem.
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Mr. R. H. Engelken -2~ March 9, 1981

The chopper stage on the problem modules produced an output voltage
of approximately -.005 VDC both during proper RID operation and when the RID ‘
was open-circuited. With the RID open-circuited, the chopper stage transistor
(Q14), would not conduct sufficiently to shift the signal at its emitter to
produce the proper negative value to force the proper module ocutput.

The problem modules all had 2N699 transistors as Ql4. The modules
which functioned properly had Sprague 2N4383 transistors. Both transistors are
the devices originally installed by the manufacturer. ’

‘ The safety implications of this problem involve the Reactor Protection
System reactor coolant delta T and T AVG inputs, the RCS overpressurization tem—
perature inputs, and the pressurizer vapor temperature protection input. - Since
modules within similar loops may be interchanged, any of the problem modules
could have been used in any of the similar temperature loops. The attached table
shows all the Reactor Protection System inputs that could be affected and provides
an analysis of the specific safety implications.

- The present solution to the problem is to replace all 2N699 transistors
in the Q14 location with 2N4383 transistors or an approved equivalent. In the
interim Westinghouse is supplying Diablo Canyon Power Plant with enough Sprague
2N4383 transistors to replace the applicable 2N699 transistors in all Class IA
installations. However, the 2N4383 device is no longer in production and Sprague
has recaommended an equivalent device, the TP4384, as a replacement. Westinghouse
is presently reviewing this problem for an ultimate solution. We will notify you
if the permanent solution differs fram the solution outlined above.

A detailed technical analysis of this situation is attached to provide
sufficient information to permit analysis and evaluation of this deficiency by the
staff., If you have any questions, please contact our licensing staff.

Sincerely,

Philip A. Crane, Jr.

Attachments

CC w/attachments: Director
Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission

Washington, DC 20555
Service List
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- SAFETY IMPLICATION TABLE
- N
7 S

Moduie Service Safety Function(s) Affected Safety Implication : .
] T™M-411A -Hot Leg 1) Over Power A T Reactor Trip Note 1
] T™M-421A * Manifolds 2) Over Temperature AT Reactor Trip Note 2 . -
: TM-431A AT Protection 3) Feedwater Isolation Note 3 o
] TM-441A

TM-411B Cold Leg 1) Oover Power AT Reactor Trip Note 1

TM~421B Manifolds 2) Over Temperature AT Reactor Trip Note 2

TM-431B AT Protection 3) Feedwater Isolation Note 3
_ TM-441B
: T™-413B RCP 1-1 Discharge Interlock \\vith Reactor Coolant Failure of the associated
] to Loop 1 Cold Leg High Press to Open PORV RTD could prevent automatic
] opening of’PORV on RCS
] overpressure
’ TM-423B RCP 1-2 Discharge Interlock with Reactor Coolant Failure of the associated
4 to Loop 2 Cold Leg High Press’ to Open PORV RTD could prevent automatic

. opening of 'PORV on RCS
overpressure

: TM-454 Pressurizer Vapor ’ Interlock with RC Press to Failure of the associated RTD could
3 Temperature Protection Open/Block RHR pp Suction Valve prevent automatic opening of Q
b RHR pumps suction valve
b
J -
; f)‘ RCHowe
T 3/6/81
N







NOTES
l. Pailure of the associated RTD could prevent a reactor trip in response
to reactor overpower operation.

2. Failure of the associated RTD could prevent a reactor trip in response
to reactor coolant overtemperature.

3. Failure of the associated RTD could prevent feedwater isolation on low
coolant leg Tavg causing an excessive reactor vessel cooldown rate.
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Technical Analysis of

Two Hagen Model 118 Low Level Amplifier Chopper Sections
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