MONTHLY EVENT SUMMARY FOR AUGUST 2016 
	Event Number,

Title, Reference Unit, Country, Reactor Type, Electrical Capacity,

Event Data
	Short Description

 (What Happened and Consequences)
	Causes
	Keywords

	The following events are noteworthy based on their consequences, causes, or ongoing areas of interest to the industry

	WER TYO 16-0270

Reactor shutdown due to the reactor coolant relief valve fail open.

Wolsong-1, South Korea

1983,
PHWR,
678 MWe

11.05.2016
	During normal operation, the first and second shutdown systems were activated due to the pressurizer level reduction. The turbine was manually tripped. This event is Noteworthy because of 15 days forced outage was required.
	DIRECT CAUSE:

The facing surface between the flange and diaphragm of the valve was lubricated randomly and it weakened the frictional force. When the tensile force was applied to the bore direction, the flange slipped and the diaphragm around the bolt was damaged.

ROOT CAUSE:

EPRI Guide Manual and Supplier technical information were not applied to the maintenance procedure. 

CAUSING FACTOR:

Insufficient maintenance procedure

The procedure did not provide the caution of applying lubricant on the facing surface and diaphragm. It did not describe process for tightening the bolts and checking up the result. Furthermore, it did not provide the replacement process of the diaphragm.

Maintenance worker’s deficient working knowledge

The maintenance worker did not have the knowledge that applying lubricant on the diaphragm surface was prohibited due to the decrease of friction factor and diaphragm slip effect.

Inadequate working condition

Because the small working space around the valve, the lubricant was applied to center the heavy actuator casing to prevent the diaphragm damage during the assembly.

Heavy work load of maintenance supervision and inspection

During the LRV#3 maintenance, many working orders were conducted simultaneously. The QC inspector and the engineer in charge could not inspect and supervise the all maintenance working orders thoroughly.
	PO&C: MA.1, MA.2 

1 - For information only, leak, lubrication, procedure inadequacy, relief valve, turbine trip

 

	WER TYO 16-0251

Manual reactor trip due to increase in Annulus Gas Monitoring System outlet dew point.

Narora-2, India

1992,
PHWR, 220 MWe

29.05.2016
	During normal operation, an increase in outlet dew point and tritium DAC in annulus gas monitoring system was observed. A manual reactor shutdown was required for investigation. The event is Noteworthy due to requiring 3 weeks outage.
	The cause could be determined.
	PO&C: ER.1 

1 - For information only, reactor shutdown, tritium

 

	WER TYO 16-0249

Manual reactor trip subsequent to generator tripping on stator earth fault protection. 

Kaiga-3, India

2007,
PHWR,
220 MWe

04.05.2016
	During normal operation, the turbine generator tripped on stator earth fault protection. Subsequently, the reactor was manually shut down for the event investigation. This event is Noteworthy due to long duration of the forced shutdown and severe damage of the main generator stator.
	The cause was a faulty conductor on Y phase caused by severe stator core melting at bottom towards turbine.
	PO&C: ER.1 

1 - For information only, ground fault, insulation, manual scram, stator, turbine generator, turbine trip

 

	WER TYO 16-0241

Cause Analysis for Excessive Relieving Capacity from Main Steam Bypass Control Valve

Shin-Kori-3, South Korea

PWR,
1400 MWe

11.06.2016
	During commissioning and while operating at 30% power, a relieving capacity test for main steam bypass control valves was completed. It was found that six of eight valves were slightly over the capacity acceptance criteria. The reactor was then manually shutdown and a ten day outage was required for valve adjustments. This event is classified as Noteworthy because of the length of the required outage. Higher valve capacity could result in overcooling and unexpected increase in reactivity during a transient.
	The direct cause was inaccurate valve capacity characteristic curve information from the manufacturer. A contributing cause was this was the first time the manufacturer had made this type of valve and lacked information and experience.
	PO&C: CM.1, ER.3 

2 - Important lessons, reactor shutdown, test, turbine steam bypass valve, vendor

 

	WER PAR 16-0618

OL1 Fuel leakage during operating cycle C37

Olkiluoto-1, Finland
1979,
BWR,
910 MWe

28.02.2016
	During normal operation, a fuel leak was detected by monitoring of the off-gas system. The fuel leak later developed into an open failure, and the unit was shutdown 45 days after first leak was identified. Three fuel assemblies were replaced and the plant was restarted 9 days later. Indications of a new fuel leak were identified and then removed during annual refuelling outage. This event is a Significant because of multiple fuel failures required a plant shutdown.
	The causes of the fuel leaks will be established following more detailed investigations carried out by the plant and the fuel supplier.
	PO&C: CM.4 

1 - For information only, fuel assembly, fuel leak, reactor shutdown

	WER PAR 16-0606

Loss of Residual Heat Removal and Spent Fuel Pool Cooling

Yangjiang-1, China

PWR,
1087 MWe

22.03.2015
	During an outage and while priming and venting the component cooling system, improper operator action caused level drop in both component cooling tanks. This resulted in both residual heat removal pumps stopping at the same time. This event is Noteworthy because it resulted in loss of residual heat removal for six minutes and spent fuel cooling for 17 minutes.
	The cause was human error as the operator failed to implement the procedure. Before starting priming and venting, the operator did not make preparations as required. Lack of system knowledge was a contributor. The field operators did not understand the method of system priming and venting, which led to a valve opening too much. Inadequate use of OE feedback was a contributor. This event was identified during an internal inspection. It was not recorded in station logs or reported to WANO because of weakness in nuclear safety culture.
	PO&C: OF.2, OP.1, PI.3, SC.1 

2 - Important lessons, component cooling water, fuel pool cooling, human error, procedure adherence, residual heat removal, safety culture, valve

 

	WER MOW 16-0151

#PRELIMINARY# Smolensk Unit 2 Scrammed on High Pressure in the Lower Water Piping Rooms.

Smolensk-2, Russia

1985,
LWCGR,
1000 MWe

22.08.2016
	During normal operation, the reactor scrammed automatically due to high pressure in the reactor lower water piping rooms.  This event is Noteworthy due to a 10 centimetre longitudinal through wall crack in the emergency core cooling system, just upstream of the check valve to the reactor cooling system. There also was a concurrent reactor coolant leak from the ECCS check valve flange.
	The cause was leakage on a check valve body-bonnet flanged joint connecting emergency cooling system to the group headers and a pipe rupture of 10 mm in length downstream of the check valve. The root cause is under investigation.
	PO&C: ER.1 

1 - For information only, automatic scram, check valve, emergency core cooling system, leak, pipe

 

	WER MOW 15-0192

Planned manual of two units shutdown to carry out check of heterogeneous welds

Dukovany-2, 
Czech Republic

1986,
PWR,
456 MWe

17.09.2015
	During normal operations, units 2 and 3 were shut down to conduct radiograms on heterogeneous welds on safety and some non-safety related systems according to a investigation and analysis of weld leakage of emergency feedwater pipeline on unit 4. This event is Noteworthy because of extended radiograms examinations on three units resulted in forced outage of units 2 and 3, and outage extensions of unit 4 for 36 days (WER 2015-0218) and on unit 1 for 112 days. Similar event was reported from another plant (WER MOW 16-0147).
	The inspections were based on operating experience of unit 4. The direct cause was a contractor failed to abide by the procedure of taking heterogeneous radiograms. Several root causes were identified such as violation of requirements for carrying out and supervision of radiographic tests by the contractor workers and insufficient oversight by the plant personnel. Contributing factors were procedures inadequacy and incomplete investigation of causes of heterogeneous welds of steam generator.
	PO&C: ER.4, MA.1, MA.2 

2 - Important lessons, contractor, human error, inspection, leak, procedure inadequacy, radiograph, reactor shutdown, weld

 

	WER ATL 16-0902

Unexpected Rise in Generator Hydrogen Hot Gas Temperature

Sequoyah-1, USA

1981,
PWR,
1221 MWe

14.12.2015
	During normal operation, unexpected rise in generator hydrogen hot gas temperature caused a rise in hydrogen pressure. The unit was shutdown for repairs. This event is Noteworthy because of extended 50 days forced outage.
	The direct cause was the stationary blade ring retaining screws failed by high-cycle fatigue resulting in detachment of blade rings in the turbine-end shroud. The root cause was the combination of the hydrogen blower operating in surge caused by lack of configuration control and the lack of inspection requirements to detect unacceptable shroud casting flaws. Contributing, were that previous failures did not identify the shroud flexure failure mechanism.
	PO&C: CM.2, ER.3, PI.2 

2 - Important lessons, configuration control, fatigue cracking, foreign material, hydrogen, inspection, reactor shutdown

 

	WER ATL 16-0889

Manual Override of High Pressure Coolant Injection System

Susquehanna-2, USA

1985,
BWR,
1300 MWe

13.05.2016
	During a plant transient prior to a manual scram, the high pressure coolant injection system was manually overridden as directed by the unit supervisor, resulting in loss of the single train safety system. This event is Noteworthy because human error caused inability of the automatic function of an emergency core cooling system .
	The causes were that the Unit Supervisor made a decision to prematurely override HPCI to minimize distractions later in the shutdown without procedural guidance to do so and the mistake was not corrected due to weaknesses in teamwork and oversight.
	PO&C: CM.2, OF.2, OP.1 

1 - For information only, emergency core cooling system, high pressure safety injection, human error, limiting condition of operation, manual scram, procedure adherence

SOER 2013-1 Rec 3

	WER ATL 16-0261

Unit 1 Main Transformer Fire - Emergency Classification

Oconee 1, Germany

1969,
PWR,
357 MWe

06.03.2016

	During normal operation, a bushing fault on the main step-up transformer resulted in a transformer fire, the opening of the generator power circuit breakers and an automatic reactor scram. The fire was extinguished in 30 minutes with the help of an offsite fire department. An alert was declared when it was discovered that an overhead transmission line damaged in the fire had contacted a switchyard safety-related bus, causing it to lockout. This placed all three operating units in a limiting condition for operation. The event is classified as Noteworthy because it resulted in damage to the main transformer, declaration of emergency and the loss of an emergency power path to the site.
	The root cause was dielectric breakdown of the bushing insulation resulting from oil contamination most likely due to defective sealing system o-rings. The cause of the insulation failure was likely due to oil contamination. Ageing and inadequate life cycle management were contributors.
	PO&C: ER.1, ER.3 

2 - Important lessons, ageing, automatic scram, bushing, emergency plan, fire, limiting condition of operation, o-ring, seal, transformer

 

	The following events are identified for trending purposes and may be of interest to the industry

	WER TYO 16-0274

Leakage of lubrication oil from the outlet strainer for the valve lever oil pump for emergency diesel generator (B)

Hamaoka-3, Japan

1987,
BWR,
1100 MWe

11.04.2016
	During long-term shutdown, lubricating oil was found leaking from the outlet strainer for the valve lever oil pump for an emergency diesel generator. The emergency diesel generator was being inspected and determined to be unavailable. An entry into the limiting condition of operation was determined applicable for two units.
	The cause was cracks on the strainer and part of the packing. The root cause was damage occurred during a previous inspection when the bolts were tightened with the case inclined and the case and the bolts rotated together. As a result, cracks occurred in the packing and the lubrication oil leaked from the cracks. The contributing factor was inadequate work procedure.
	PO&C: MA.1, MA.2 

1 - For information only, crack, diesel generator, leak, limiting condition of operation, oil, procedure inadequacy, stator, strainer, surveillance.

 

	WER TYO 16-0273

Contractor’s worker’s injury who was caught in the electric gate in the boundary of physical protection area

Takahama-2, Japan

1975,
 PWR,
826 MWe

12.08.2015
	A contractor worker was caught in an electrical gate with his chest at the boundary of physical protection area and got injured. Hospitalization for 10 days was needed.
	The cause was the gate was closed by a guard without noticing the worker because the gate was hidden from the location of the gate switch.
	PO&C: IS.1 

1 - For information only, contractor, industrial safety, injury

 

	WER TYO 16-0255

High vibration on the Essential Service Water Pump

Hanbit-3, South Korea

1995,
PWR,
1040 MWe

24.04.2016
	During normal operation, increasing vibration reached the alarm point on an essential service water pump. The pump was out of service for repair, resulting in reduced redundancy.
	The cause was that the pump operating frequency approached to the natural frequency of the motor due to influx of sea mud.
	PO&C: ER.1 

1 - For information only, essential service water, foreign material, pump, vibration

 

	WER TYO 16-0250

Manual TG trip to replace cut strands of GT-1 cable

Kaiga-1, India

2000,
PHWR,
220 MWe

28.05.2016
	During operation at 94% power, hot spots with increasing temperature (above 150ºC) were observed at the dropper connections to the current transformer (CT) input terminal of all the three phases of bay-7 of the generator transformer-1.  Some of the conductor strands were found cut above the clamping at CT end. The turbine generator was shutdown  to replace the CTs conductors. Unit was synchronized back to the grid after about five hours on the same day.  
	The cause was high contact resistance of all the conductors bottom clamps. The clamps were placed at un-cleaned portion of the conductor in two phases whereas the third phase was located partially in the earlier clamped location resulting in improper contact between the conductors. The other cause was oxidation of aluminium strands of the conductor. The contact resistance was not measured after making the joint as it was not covered in the procedure.
	PO&C: MA.1, MA.2 

1 - For information only, corrosion, procedure inadequacy, transformer, turbine trip

SOER 2011-1 Rec 4

	WER PAR 16-0614

Loss of time accident during fire protection system leak testing

Asco-1, Spain

1984,
PWR,
1033 MWe

04.05.2015
	During a leak test on the new fire protection system and whilst the system was pressurised, one of the workers retightened the couplings to remove the leaks and was hit in the face with the coupling, causing a traumatic injury. The worker was evacuated to the regional hospital.
	The direct cause was that one of the coupling's fixing lugs broke, leading to the coupling being dislodged and expelled from the pipe section. The root causes were the workers did not follow the instructions provided by the supervisor, inadequate procedure, the supervisor did not correct worker practices and weaknesses in the pre-job brief.
	PO&C: IS.1, MA.1, MA.2 

1 - For information only, coupling, fire protection, industrial safety, injury, leak, leak test, prejob brief, procedure adherence, procedure inadequacy

 

	WER PAR 16-0611

Automatic reactor trip during rod drop time measurement surveillance test 

Gravelines-5, France

1985,
PWR,
951 MWe

09.04.2016
	During hot shutdown and while performing the rod drop time measurement surveillance test, all rods dropped unexpectedly, causing a automatic reactor scram.
	The event initiated with a cabling error which tripped a scram-associated breaker module. There were deficiencies in operation human performance, maintenance skill and test procedures.
	PO&C: MA.1, OP.1, OP.2 

1 - For information only, automatic scram, cable, human error, procedure inadequacy, test

 

	WER PAR 16-0608

Overheating of battery during start-up of 380V emergency diesel generator 

Daya Bay-1, China

1993,
PWR,
984 MWe

30.04.2016
	During testing of an emergency diesel generator (EDG), white smoke was observed emitting from startup battery of the EDG. This resulted in startup failure of the EDG.
	The direct cause was partial melting of negative pole on one of the four batteries due to inadequate contact with cable connector. The root cause was inadequate battery inspection procedure which did not include inspection of battery pole for corrosion and tightening torque of cable connector. The contributing cause was acid leakage and corrosion of the battery pole.
	PO&C: ER.2, MA.2 

1 - For information only, battery, corrosion, diesel generator, inspection, preventive maintenance, procedure inadequacy

 

	WER PAR 16-0607

Breakdown of emergency Diesel Generator 4DG during a continuous run test

Almaraz-2, Spain

1984,
PWR,
1044 MWe

30.04.2016
	During an outage, a 24 hour test run on an emergency diesel generator (EDG) failed due to failure of the low temperature water pump. The unit was restarted without the EDG while repairs were made. A three-day unit outage was required a few months later to place the EDG back into service.
	The root cause of the pump failure was failure of the pump motor crankshaft, which are coupled together. The cause of the crankshaft failure was high torsional vibration fatigue.
	PO&C: ER.1, ER.2 

1 - For information only, diesel generator, pump, reactor shutdown, test

 

	WER MOW 16-0155

#PRELIMINARY# A Reactor Protection System Actuation on Off-Spec Activity in Steam Generator No. 4 Caused A Reactor Trip 

Novovoronezh 2-1, Russia

2016, PWR,
1200 MWe

28.08.2016
	During commissioning with 42.5% reactor power, an automatic reactor scram occurred due to spurious Off-Spec activity level signals from steam generator 4.
	The cause was that a short circuit in the air heater thermal monitoring circuit power cable caused voltage drop in the power supply circuit associated with the 0.4 kV invertor assembly control connectors. The root cause is under investigation.
	PO&C: ER.1 

1 - For information only, automatic scram, Instrumentation and control, power supply, short circuit

 

	WER MOW 16-0154

Wire Rope Sling Strands Break with  the Generator Rotor Lowered onto Aluminum Pads at an Off-Spec Rate During an Effort to Remove the Rotor from the Stator

Leningrad-2, Russia

1976,
LWCGR,
1000 MWe

12.08.2014
	During planned outage and while withdrawing a rotor from the generator stator with a bridge crane, strands on a wire rope sling broke. This caused the generator rotor to go down onto the aluminum pads at an off-spec rate. The height from which the rotor went down did not exceed the rated air gap (approx. 95 mm) between the rotor and stator. The event did not result in damage to the rotor.
	The direct cause was a human performance deficiency as incorrect slings were used for the activity. The root causes were deficiencies in rotor withdrawal operations and work authorization. The contributing factors were inadequate plant documentation and no lessons learned from previous industry events were used.
	PO&C: MA.1, MA.2, OE.1 

1 - For information only, human error, lifting device, operating experience, procedure inadequacy, turbine generator

SOER 2008-1 rec.1,4 and 5.

	WER MOW 16-0152

Loss of power supply of 6 kV bus bar 1BL of switchboards 1BD and 1BW after actuation of flash protection in 1BA.16.

Bohunice-3, Slovakia

1985,
PWR,
505 MWe

02.06.2016
	During a refuelling outage, a loss of voltage in the 6 kV bus bar and two switchboards was recorded because of actuation of the emergency flash protection in the spare inlet field of the another switchboard. Entry to limiting condition for operation was required. An activation of the emergency power supply system of the second category occurred without any consequences.
	The apparent cause was a mistake made by a contract worker who disconnected an incorrect clamp on the correct bus bar during performance of individual tests of the new emergency flash protection. Several root causes were identified such as insufficient independent verification, inadequate quality control and control techniques.
	PO&C: MA.1, MA.2 

1 - For information only, bus bar, contractor, human error, limiting condition of operation, power supply

 

	WER MOW 16-0148

#PRELIMINARY# The Unit Was Down Powered Due to Circulating Water Pump Trip.

Beloyarsk-4, Russia

2016, FBR,
864 MWe

14.08.2016
	While operating at 100% power during commissioning stage, a circulating water pump trip resulted in reactor power reduction to 66%.
	The direct cause was a spurious high temperature signal of the circulating water pump motor thrust shoe from a faulty temperature transmitter. The root cause is under investigation.
	PO&C: ER.1 

1 - For information only, circulating water, power reduction, pump motor, thrust bearing

 

	WER MOW 16-0147

Non-conformities in Radiographic Testing (RT) of Welds on Selected Equipment

Temelin-1, Czech Republic

2002,
PWR,
1013 MWe

16.08.2016
	In connection with the issue of radiograms of welded joints (WJs)  at another station, radiographic testing of WJs related to safety related equipment carried out by a contractor was checked. Deficiencies in the areas of work practice, acceptance criteria and result evaluation were identified. This event is similar to the events in the other station in the country. (WER 2015-0218, WER 2015-0192)
	The direct cause was the procedure of taking WJ radiograms was not adequately followed and incorrect evaluation of WJ radiograms was performed by the contractor. The root causes were inadequate safety culture of the contractor and the station organisational shortfalls in control of contractors, work supervision, risk assessment and quality assurance programme. The contributors were deficiencies in procedures, audit requirement and competence and accountably of the contractor.
	PO&C: ER.2, NP.1, OR.5 

2 - Important lessons, contractor, procedure inadequacy, radiograph, safety culture, weld

 

	WER MOW 16-0145

Emergency Feedwater Pump Tripped For a Short

Kalinin-1, Russia

1985,
PWR,
1000 MWe

05.05.2016
	During an outage and while performing post maintenance testing on the emergency feedwater pump motor, the motor tripped and the automatic fire alarm system actuated. The motor junction box bore short circuit traces. Repeated motor maintenance took 64 hours.
	The direct cause was contractor personnel installed a non-insulating material in the input module. The root cause was failing to meet the electric motor maintenance requirements to properly activate the motor. Lack of supervisory oversight was a contributor.
	PO&C: MA.1, MA.2 

1 - For information only, alarm, auxiliary feedwater pump, contractor, human error, pump motor

 

	WER MOW 16-0143

A Dump Valve Actuated to Cause Load Shedding

Novovoronezh-4, Russia

1973,
PWR,
417 MWe

27.05.2016
	During normal operation, and while investigating a power supply board ground fault alarm, a power supply board was disconnected by maintenance staff. This caused the turbine control and stop valves to close unexpectedly. As a result, the turbines tripped and reactor power was reduced to 3%.
	The direct cause of the ground fault alarm was degraded insulation resistance on the cable connecting the relay control panel and the main control room. The root cause of the control and stop valve closures was work management's failure to ensure there was an adequate troubleshooting procedure. A contributing factor was lack of knowledge of the turbine control and protection system.
	PO&C: ER.1, MA.2, WM.1 

1 - For information only, cable, dc power, ground fault, insulation electrical, power reduction, procedure inadequacy, troubleshooting, turbine trip, work control

 

	WER MOW 16-0142

Secondary System Water Chemistry Degraded Due to Leaking Heat Exchange Tubes on the Turbine Condenser.  

Balakovo-2, Russia

1988,
PWR,
1000 MWe

01.05.2016
	While operating at 76% power, a sharp rise in sodium ion concentration and conductivity downstream of the 1st stage condensate pump was observed. The power was reduced to about 60% to address the issue.
	The direct cause was flow induced corrosion through defects caused by condenser in-leakage. The root cause was low erosion/corrosion resistance of the alloy used to manufacture the above condenser tubes.
	PO&C: ER.4 

1 - For information only, chemistry, condenser tube, conductivity, erosion/corrosion, power reduction, tube leak

 

	WER MOW 16-0141

#PRELIMINARY# A Turbine Generator Tripped Due to a Human Performance Error

Kursk-4, Russia

1986,
LWCGR,
1000 MWe

01.08.2016
	During normal operations and while reducing the turbine generator load due to high circulating water temperatures and high exhaust temperature, the generator tripped on loss of excitation. Reactor power then automatically set back to 50%.
	The direct cause of the generator trip was a human performance error. The shift supervisor mistakenly used a normal excitation breaker control key instead of a turbine generator speed control key. The root causes will be identified after the event investigation.
	PO&C: OP.1 

1 - For information only, circulating water, human error, power reduction, turbine trip

 

	WER MOW 16-0103

Unit 1 was disconnected from the grid.

Kursk-1, Russia

1977,
LWCGR,
1000 MWe

30.05.2016
	During normal operation, the negative slip ring on a turbine generator was found to be arcing. Despite attempts to reduce the arcing, the generator protection system actuated and tripped the generator. This was followed by an automatic reactor scram.
	The cause was brushgear damage due to deficient brushgear fabrication.
	PO&C: ER.3 

1 - For information only, automatic scram, short circuit, turbine generator, turbine trip, vendor

 

	WER MOW 16-0021

Unit 4 was down powered due to trip of one Reactor Coolant Pump (RCP)

Leningrad-4, Russia

1981,
LWCGR,
1000 MWe

25.01.2016
	During normal operation, a reactor coolant pump tripped by protection actuation due to oil pressure drop in the delivery oil line. The reactor power was automatically reduced to 58%.
	The cause of the oil pump pressure drop was unauthorized disconnection of power supply to two oil pumps from contractors. The direct cause was mistake of maintenance personnel. The root cause was inadequacies in work management, self checking, supervisory oversight over contractors, pre-job briefings, procedures and issuing work orders.
	PO&C: CM.2, MA.1, MA.2, WM.1 

1 - For information only, contractor, human error, oil, power reduction, reactor coolant pump

 

	WER MOW 15-0001

The Unit 6 of Kozloduy NPP Disconnected from the grid due to activation of circuit breakers failure redundancy device spurious signal

Kozloduy-6, Bulgaria

1993,
PWR,
1000 MWe

03.01.2015
	During normal operation, two switchyard circuit breakers and the main generator breaker opened unexpectedly. The unit disconnected from the grid and power decreased to 40%.
	The direct cause was a signal actuation from the breaker fail protection (BFP relay) without actual actuation of the  BFP in the open switchyard. The possible root cause could be an electromagnetic disturbance in the cable due to a degraded cable shielding.
	PO&C: ER.3 

1 - For information only, cable, circuit breaker, insulation, power reduction, relay, switchyard

 

	WER ATL 16-0910

Radiographer restricted from entering a radiation controlled zone

Koeberg-1, South Africa

1984,
PWR,
970 MWe

17.08.2016
	A contactor annual dose exceeded the plant's annual administrative limit (20 mSv) while he was working on a spent fuel pool tank replacement project. The contractor received this unplanned radiation dose while conducting the work outside of the plant. The individual was immediately restricted from entering the radiological controlled zone.
	The direct cause was contractor dose records had not been updated with plant computerized dose tracking system prior starting work at the plant.
	PO&C: RP.2 

2 - Important lessons, contractor, nondestructive examination, radiation dose, radiation protection, radiograph

 

	WER ATL 16-0907

Fuel Cycle 24 for Unit 1 had Radiochemistry Indication of Fuel Defect 

Salem-1, USA

1977,
PWR,
1228 MWe

22.01.2016
	During normal operation, changes in noble gas activity levels from reactor coolant sampling indicated the presence of fuel defects.
	The mechanism of the fuel failure was fretting of a rod facing adjacent to the baffle. The root cause was that plant aging effects caused debris fretting from broken baffle bolts.
	PO&C: CM.4 

2 - Important lessons, ageing, bolt, chemistry, fuel failure

 

	WER ATL 16-0899

Manual Reactor Trip on Hi-Hi Steam Generator Level

Farley-2, USA

1981,
PWR,
905 MWe

11.05.2016
	During startup and while ramping to 28% reactor power, the operating feedwater pump (FWP) tripped on high steam generator levels whilst starting of the second condensate feedwater pump. Consequently, the turbine tripped and auxiliary feedwater automatically started. A manual reactor scram was required.
	The direct cause was inappropriate feedwater control under the second feedwater pump in boiler control mode caused too much feedwater flow. The root cause was deficient plant startup procedures that did not adequately address the proper sequencing and operational guidance as well as deficiencies in the operator fundamentals of teamwork, decision-making, and oversight.
	PO&C: OP.1, OP.2 

1 - For information only, auxiliary feedwater pump, feedwater, feedwater pump, human error, manual scram, procedure inadequacy

SOER 2013-1 Rec 3

	WER ATL 16-0890

Workers Receive Dose Rate Alarm While Entering Incorrect Unit Condenser Bay at Power

Susquehanna-2, USA

1985,
BWR,
1300 MWe

03.05.2016
	During power ascension at 20% power, three workers authorised to perform startup walkdown for locked high radiation area (LHRA) in the unit one condenser bay incorrectly entered the unit two (100% power) condenser bay. This resulted in two individuals receiving electronic dosimeter alarms of 1050 mrem/hr and violation of technical specification for entry into HRA. The highest dose received was 37 mrem.
	The apparent cause was that the workers did not use human performance tools including two-minute drill and questioning attitude. The other causes were inadequate procedure for issuance of LHRA master keys and failure of the dose rate meter of the radiation protection technician.
	PO&C: RP.1, RP.2, RS.1 

1 - For information only, human error, procedure inadequacy, radiation area, radiation dose, radiation protection, technical specification

SOER 2001-1 Rec 8

	WER ATL 16-0886

Electrical Shock Received by Worker During Walkdown of Turbine Generator Fire Suppression Sprinkler System Resulted in Identification of Potential Electrical Hazard

Pickering-A4, Canada

1973,
PHWR,
542 MWe

08.07.2016
	While walking down a job on turbine generator fire suppression sprinkler system, a worker received an electrical shock when he touched the sprinkler pipe. Sparking between a pipe and the sprinkler system was also noticed. There was a potential for electric shock and fire risk due to arcing in close proximity to systems containing hydrogen.
	The cause was induced current and voltage in the fire suppression sprinkler system pipe installed in close proximity to the turbine generator.  The apparent cause was inadequate design basis documentation as the electrical grounding or bonding requirements for the pipe were not specified after upgrading the system in 2003.
	PO&C: CM.3, EN.1 

1 - For information only, design change, documentation, electric shock, fire suppression, industrial safety, sprinkler

SER 2005-3

	WER ATL 16-0877

Unit 2 Steam Generator Chemistry entered zone 5 as stated in Operating Technical Specifications (OTS).

Koeberg-2, South Africa

1985,
PWR,
940 MWe

21.06.2016
	During normal operation and while placing a steam feed pump in service after maintenance, there was a significant chemistry excursion in the secondary side and the unit entered zone 5 on steam generator water sodium content. As a consequence, a one-hour shutdown limiting condition of operations was entered and electrical power was reduced by 40 Mw.
	The cause was the procedure steps for warming and heating the system were not performed in the correct sequence due to inadequate risk assessment and insufficient self-checking and communication.
	PO&C: OP.1 

1 - For information only, chemistry, human error, limiting condition of operation, power reduction, procedure adherence.

 

	WER ATL 16-0871

Automatic Reactor Trip due to Over Temperature Delta T Logic

Indian Point-3, USA

1976,
PWR,
1065 MWe

13.08.2014
	During normal operation, one channel of the over temperature delta temperature trip logic was tripped to allow calibration on a pressurizer pressure loop. A spurious trip on one of the other trip logic channels resulted in an automatic scram.
	The direct cause was a spurious signal spike on a second over temperature logic channel. The root cause was either an intermittent failure of a static gain unit or a loose wiring connection on a distribution block to the gain unit. A contributing cause was an incomplete modification on the over temperature logic channels.
	PO&C: CM.3, ER.1, PI.3 

1 - For information only, automatic scram, connector, modification, reactor protection system, wiring

 

	WER ATL 16-0861

Turbine Trip During Throttle Valve to Governor Valve Transfer on Main Turbine

Farley-1, USA

1977,
PWR,
895 MWe

06.05.2015
	During turbine start up, the turbine tripped after it was swapped from throttle valve control to governor valve control. A new digital turbine control system had just been installed. A 22 hour delay to the outage was required to adjust the control system.
	The cause was an incorrect proportional-integral gain in the new control system for the throttle valves that wasn't verified prior to startup by contractor performing work.
	PO&C: PM.1 

2 - Important lessons, contractor, control logic, digital control system / digital components

, turbine trip.

 

	WER ATL 16-0859

Departure from Nucleate Boiling Tech Spec Entered

Farley-1, USA

1977,
PWR,
895 MWe

26.05.2015
	During a planned power reduction, the speed of one of the two steam generator feed pumps (SGFP) was reduced in preparation for maintenance. The steam generator level dropped unexpectedly and the operator responded by quickly increasing the speed of the pump to be taken out of service. This resulted in the pressurizer pressure dropping below the technical specification value.
	The direct cause was a slow manual response in the SGFP speed control system. A contributing cause was the operator's aggressive level recovery actions.
	PO&C: ER.3, OP.1 

1 - For information only, feedwater pump, human error, limiting condition of operation, pressuriser, speed control, steam generator / boiler

 

	WER ATL 16-0852

Pressure Boundary Leak on High Pressure Safety Injection Pump Suction Casing Vent

Fort Calhoun-1, USA

1973,
PWR,
512 MWe

24.03.2016
	During normal operation, and while an operator rounds, a boric acid build-up was observed on the inlet weld to the casing vent valve of a high pressure safety injection (HPSI) pump. The HPSI pump was declared inoperable and a 24-hour shutdown limiting condition of operation (LCO) was entered.
	The cause of the leak was an incomplete weld due to poor workmanship during original plant construction. Other previous events were found that were similar in nature to this failure.
	PO&C: ER.1, PI.2 

1 - For information only, boric acid, high pressure safety injection, leak, limiting condition of operation, vent valve, weld

 

	WER ATL 16-0732

Manual Transportation of Very Heavy Flask Resulted in Tipping of the Flask

Pickering-B7, Canada

1985,
PHWR,
540 MWe

02.06.2016
	While manually transporting a filter flask on a trolley weighing approximately 2109 kilogram, an expansion joint in the floor halted movement of the flask. The flask became unstable and tipped over. There was a potential for serious injury.
	The cause was top heavy equipment and an unlevel expansion joint in the floor. The root cause was tolerance of risk associated with past practice for filter flask movements leading to complacency with the task, and lack of questioning attitude. Material handling activity was not assessed to identify critical aspects of the load, necessary equipment and how the load is secured.
	PO&C: IS.1 

2 - Important lessons, industrial safety
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	Other events

	WER MOW 16-0153

Capture of a Contaminated Item.

Temelin-2, Czech Republic

2003,
PWR,
1013 MWe

21.06.2016
	A contractor's employee was captured at a frame detector at the exit of the Temelin NPP. Further measurement showed that the source was the employee's contaminated leather briefcase.
	The established direct cause of the event was the worker’s mistake when he was leaving the controlled area (CA) the day before (the item being carried off CA was not measured). The established root cause was that the worker did not pay enough attention to his duties arising out of operating procedures.

	WER MOW 16-0150

Dropwise Oil Leak from the Coupling Nut on the Isolation Slide Valve Associated With a Reheating System Intercept Valve

Zaporozhye-5, Ukraine

1989,
PWR,
1000 MWe

26.05.2016
	The unit was undergoing a surveillance electrical test during a statutory outage before having the unit grid-connected.

The personnel performing a routine walkdown of plant equipment identified a dropwise oil leak from the union joint where the pipeline is attached to the isolation slide valve associated with the intercept valve.

Maintenance personnel initiated actions to reseal the above joint where the pipeline is attached to the isolation slide valve associated with the intercept valve with no abnormalities noted.

	Direct cause: Leaks.

Root cause: Inadvertent loosening of the union joint due to high overall vibration on the steam pipelines, bearing supports as a result of critical rotation frequencies on the turbine shaft line ranging from 790 to 1260 rotations per minute.  

	WER MOW 16-0149

One phase of the feedwater pump motor damage due to short circuit  

Dukovany-1, 
Czech Republic

1985,
PWR,
498 MWe

13.04.2016
	A short circuit occurred in one phase of a feedwater pump (FWP) motor at full power of the unit. After checking the motor and confirming earth fault the operating personnel started up a backup pump and shut down the damaged one. The damaged pump was tagged out and insulation resistance of the motor was measured and found not OK. Subsequent checks revealed low, but still OK insulation resistance on 4 other electric motors out of 5 motors in Unit 3. 
	The cause was ageing of the equipment and insufficient monitoring of the FWP motors condition.

	WER MOW 16-0146

Thermal Power Reduction Caused by Reactor Coolant Pump Trip On Protection Actuation.

Beloyarsk-4, Russia

2016, FBR,
864 MWe

11.08.2016
	The Unit was in the commissioning stage, with its thermal power being 13.4% and electrical load – 0MWe. Reactor Coolant Pump (RCP) No.1 tripped on the actuation of the protection associated with the drive controller frequency converter, with the first loop totally lost and thermal power reduced from 13.4 to 9%.
	Direct Cause: Foreign material entry.

Root Cause: Deficient manufacturing.

	WER MOW 16-0144

Oil Pump Associated with Turbine Feedwater Pump (TFP) No.1 Governor System Was Removed from Service to Allow Unplanned Maintenance.

Kalinin-4, Russia

2012,
PWR,
1000 MWe

17.03.2016
	The Unit was operating at rated power and 1042MWe electrical load.

Preventive inspection and vibration measurement on oil pump 4SC31D41 associated with the turbine feedwater pump (TFP) No.1 governor system revealed high vibration on bearings Nos. 1 and 2.

The personnel switched over from oil pump 4SC31D41 to oil pump 4SC31D42, with pump 4SC31D41 removed from service to allow repairs.

The operations personnel performing a routine walkdown identified an oil leak and fan-shaped oil spatter from the sealing of TFP No.2 oil pump shaft.

The personnel initiated an emergency changeover from oil pump 4SC32D41 to oil pump 4SC32D42, with oil pump 4SC32D41 removed from service to allow repairs.
 
	Direct Cause: High vibration on bearings Nos. 1 and 2 associated with oil pump 4SC31D41. Loose fastening attaching the pump motor feet to the foundation frame. High oil leak from the sealing of oil pump 4SC32D41 shaft was attributed to the degraded seal ring on the face seal.
 

Root Causes: Deficient oil pump 4SC31D41 maintenance provided by contractors, i.e. loose fastening attaching the pump motor feet to the foundation frame. Manufacturer’s documentation has neither flaw detection requirements nor criteria for face seals, nor requirements for residual lifetime-based replacement.
  

	WER MOW 16-0140

Cooling Tower Pump 2A Phase A Short-Circuited

Rovno-2, Ukraine

1982,
PWR,
415 MWe

13.05.2016
	The Unit was in cold shutdown condition.

The Main Control Room received alarms ‘Call out to 6kV bus 3RB, bus 3RB de-energized’. Cooling tower pump 2A tripped.
	Direct cause: Contacting a conductive connection of cable leads and copper conductors used to make contact connections for the capacitance voltage indicator.

Root cause: Supervision provided by Electrical Department personnel when taking over the bus 3RB equipment after cable replacement was less than adequate. 


List of abbreviations:
AGR
Advanced Gas Cooled Reactor
ATL
Atlanta Centre of WANO 
BWR
Boiling Water Reactor 
CM.1
Design and Operating Margin Management (Performance Objective PO&C)
CM.2
Operational Configuration Control (Performance Objective PO&C)
CM.3
Design Change Processes (Performance Objective PO&C)
CM.4
Nuclear Fuel Management (Performance Objective PO&C)
RS.1
Radiological Safety (Performance Objective PO&C)
PI.1
Performance Monitoring (Performance Objective PO&C)
PI.2
Solutions Analysis, Identification and Planning (Performance Objective PO&C)
PI.3
Solutions Implementation (Performance Objective PO&C)
OE.1
Operating Experience (Performance Objective PO&C)
CY.1
Chemistry Fundamentals (Performance Objective PO&C)
CY.2
Chemistry Controls (Performance Objective PO&C)
CY.3
Effluent Controls (Performance Objective PO&C)
EN.1
Engineering Fundamentals (Performance Objective PO&C)
EN.2
Technical Authority (Performance Objective PO&C)
ER.1
Equipment Performance (Performance Objective PO&C)
ER.2
Equipment Failure Prevention (Performance Objective PO&C) 

ER.3
Long-Term Equipment Reliability (Performance Objective PO&C)
ER.4
Materials Reliability (Performance Objective PO&C)
FA.1
Fuelling Activities (Performance Objective PO&C)
FBR
Fast Breeder Reactor
FME
Foreign Material Exclusion
GCR
Gas Cooled Reactor
HU.1
Human Performance (Performance Objective PO&C)
IS.1
Industrial Safety (Performance Objective PO&C)
FP.1
Fire Protection (Performance Objective PO&C)
EP.1
Emergency Preparedness Leadership (Performance Objective PO&C)
EP.2
Emergency Preparedness (Performance Objective PO&C)
EP.3
Emergency Response (Performance Objective PO&C)
LF.1
Leadership (Performance Objective PO&C)
LWCGR
Light Water Cooled Graphite Moderated Reactor
MA.1
Maintenance Fundamentals (Performance Objective PO&C)

MA.2
Conduct of Maintenance (Performance Objective PO&C)

MOW
Moscow Centre of WANO 
NP.1
Nuclear Professionals (Performance Objective PO&C)
NRU 
National Research Universal

OP.1
Operations Fundamentals (Performance Objective PO&C)
OP.2
Conduct of Operations (Performance Objective PO&C)
OR.4
Leader and Manager Development (Performance Objective PO&C)
OR.5
Independent Oversight (Performance Objective PO&C)
PAR 
Paris Centre of WANO 
PHWR
Pressurized Heavy Water Reactor 
PM.1
Project Management (Performance Objective PO&C)
PO&C 
Performance Objectives and Criteria
PWR 
Pressurized Water Reactor

RP.1
Radiological Protection Fundamentals (Performance Objective PO&C)
RP.2
Radiation Dose Control (Performance Objective PO&C)

RP.3
Radioactive Contamination Control (Performance Objective PO&C)
RP.4
Radioactive Material Control (Performance Objective PO&C)
SC.1
Nuclear Safety Culture (Performance Objective PO&C)
OR.1
Nuclear Organisation Structure and Traits (Performance Objective PO&C)
OR.2
Manager Fundamentals (Performance Objective PO&C)
OR.3
Management Systems (Performance Objective PO&C)
SER 
Significant Experience Report
SOER
Significant Operating Experience Report

TR.1
Training (Performance Objective PO&C)

OF.1
Operational Priorities (Performance Objective PO&C)

OF.2
Operational Risk (Performance Objective PO&C)
OF.3
Response to Emergent Operational Challenges (Performance Objective PO&C)
WM.1
On-Line and Outage Work Management (Performance Objective PO&C)
TYO
Tokyo Centre of WANO 
