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On June 21, 2000, at 0257 hours EDST, the H. B. Robinson Steam Electric Plant. Unit

No. 2 reactor was manually tripped from approximately 68% power. The manual reactor

trip was initiated in response to leakage of main turbine system Electro-Hydraulic

(EH) control system fluid. At 0210 hours an EH alarm for hi/lo-lo level occurred.

Investigation of the alarm revealed an EH oil leak on non-isolable supply tubing to

the hydraulic actuator for the Moisture Separator Reheater 2A Reheat Intercept Valve.

Investigation of the leak revealed a circumferentially oriented crack in the EH fluid

tubing. The tubing failure was caused by corrosion fatigue initiated at a defect on

the outer diameter surface of the tube. The failed section of tubing was repaired.

Planned corrective actions to prevent recurrence of this type of EH control system

tubing failure include weather protection for selected exposed fittings, installation

of flexible tubing where appropriate, and changing to a different fitting design on

the 14 Main Steam and Main Turbine system valves operated by the EH system. There

were no operator errors or procedural deficiencies that contributed to the event.
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I. DESCRIPTION OF EVENT:

On June 21, 2000. at 0257 hours EDST, the H. B. Robinson Steam Electric Plant. Unit

No. 2 reactor [RCT) was manually tripped from approximately 68% power. The manual

reactor trip was initiated in response to leakage of main turbine system [TA] Electro-

Hydraulic (EH) control system [TG] fluid.

On June 21, 2000, Unit No. 2 was operating at 100% power. At 0210 hours the main

control room received an EH system [TG] alarm for hi/lo-lo level [LA]. Investigation

of the cause of the alarm revealed an EH oil leak on non-isolable supply tubing [TBG)

to the Main Steam System [SB] Moisture Separator Reheater 2A Reheat Intercept Valve

[VI hydraulic actuator. Manual filling of the EH system fluid tank [TK] was initiated

and the Control Room Operators started reducing power. At approximately 0255 hours,

the Control Room operations personnel noted a large decrease and fluctuation in EH oil

pressure and they concluded that a manual reactor trip would be prudent. A manual

reactor trip was initiated at 0257 hours.

The Control Room Operators performed actions in accordance with the emergency and

normal operating procedures. After the manual reactor trip, the main turbine [TA]

tripped automatically and the auxiliary feedwater system [BA] actuated automatically

on lo-lo water level in the steam generators [SG], which started the one steam driven

and the two motor driven auxiliary feedwater pumps [PI, as designed. The reactor was

maintained in MODE 3. HOT STANDBY.

Investigation of the leak revealed a circumferentially oriented crack in the EH fluid

tubing [TBG] (extending approximately 2/3 of the tubing circumference) at the EH

system supply line connection to the hydraulic actuator for the Moisture Separator

Reheater 2A Reheat Intercept Valve [VI. The failed section of tubing [TBG] was

repaired prior to restart of the unit. Figure 1 shows a diagram of the tubing

connection and the approximate location of the tubing leak. An investigation to

determine the cause of the tubing failure was initiated on June 21, 2000.

Metallurgical examination of the failure was conducted to assist the investigation.

The investigation and metallurgical examination discovered evidence of both corrosion

and vibration and that a material defect in the tubing was present at the failure

location. The investigation also discovered that two copper inserts had been

inadvertently installed in the fitting where only one is expected. The investigation

concluded that the extra copper insert did not significantly contribute to this tubing

failure.

NRC FORM 366A (6-1998)
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There were no structures, systems. or components inoperable at the start of this event

that contributed to this event.

The reactor [RCT) was subsequently restarted at 0339 hours on June 22, 2000.

This condition is being reported in accordance with 10 CFR 50.73(a)(2)(iv) as an event

that resulted in a manual actuation the reactor protection system.

II. CAUSE OF EVENT

This event was caused by a failure of the Main Turbine System [TA) EH System tubing

[TBG]. An investigation of the cause of the tubing [TBG) failure concluded that the

failure was caused by corrosion fatigue initiated at a defect on the outer diameter

surface of the tube. There were no operator errors or procedural deficiencies that

contributed to the event.

The investigation also revealed that approximately two weeks prior to the event, this

section of tubing was observed to be vibrating more than other sections, when the

insulation on this tubing was removed. The additional vibration was attributed to

inadequate support for this tubing.

III. ANALYSIS OF EVENT

The unit was operating normally in MODE 1. prior to the EH System fluid leak. The

required safety equipment performed as designed throughout this event. The auxiliary

feedwater system [BA] and the turbine trip actuation operated automatically as

designed.

Malfunction of the EH system can result in an event as analyzed in the Robinson

Nuclear Plant, Unit No. 2 Updated Final Safety Analysis Report, Section 15.2.

Decrease in Heat Removal in the Secondary System," if a trip of the main turbine

[TRB] were to occur while the reactor was still operating. The UFSAR Section 15.2

event analysis shows that the Reactor Coolant System [AB] temperature and pressure can

increase after a main turbine trip. The power reduction prior to the reactor trip and

operator action to trip the reactor [RCT] manually maintained the reactor and reactor

coolant system parameters within the results of the UFSAR Section 15.2 analysis. The

health and safety of the public was not affected.

NRC FORM 366A(6-1998)
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IV. CORRECTIVE ACTIONS

The broken EH system fluid line was repaired and the other two lines on this valve

were disconnected and inspected, including a liquid penetrant test. The EH system

fluid supply lines for the other three intercept valves were also disconnected and

inspected, including a liquid-penetrant test. There were no additional problems

found. An engineering walk-down of the EH system was performed. The tubing support

for the tubing that failed was modified to reduce vibration.

The vertical orientation of the failed tubing may have allowed precipitation to

collect on the lower fitting of the tube, potentially concentrating corrosive

materials in that tube fitting. Therefore, the susceptible fittings on vertically

oriented EH system tubing will be protected from precipitation by September 11. 2000.

This should reduce the potential for corrosion at similar locations in the future.

Improved fittings will be installed on the 14 Main Steam System [SB] and Main Turbine

System [TA] valves operated using the EH system. Flexible tubing will be installed in

appropriate portions of the EH system, as determined by an engineering evaluation, to

reduce the fatigue stresses on EH system tubing. These actions will be completed

prior to the end of the next refueling outage (Refueling Outage 20, currently

scheduled for the spring of 2001).

V. ADDITIONAL INFORMATION

A. Failed Component Information:

Stainless Steel Tubing [TBG], 5/8 inch outside diameter, 0.083-inch wall

thickness. The manufacturer and model number is not known.

The fitting used to attach the tubing [TBG) to the valve [V] is a Parker-

Hannifin Corporation, Triple-Lok 37-degree Flared Tube Fitting.

B. Previous Similar Events:

A review of events from the last three years did not identify a previous similar

occurrence of EH system tubing failure at H. B. Robinson Steam Electric Plant

Unit No. 2.

NRC FORM 366A (6-1998)
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FIGURE 1: PARKER-HANNIFIN
TRIPLE-LOK 370 FLARED TUBE FITTING
WITH COPPER INSERT
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